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SECTI ON 22 60 70

GAS AND VACUUM SYSTEMS FOR HEALTHCARE FACI LI TI ES
05/09
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NOTE: This specification covers the requirenments
for medi cal and dental gas, support and vacuum
systens for healthcare facilities.

Adhere to UFC 1-300-02 Unified Facilities Guide
Speci fications (UFGS) Fornmat Standard when editing
this gui de specification or preparing new project
specification sections. Edit this guide
specification for project specific requirenents by
addi ng, deleting, or revising text. For bracketed
itens, choose applicable iten(s) or insert
appropriate information.

Renmove information and requirements not required in
respective project, whether or not brackets are
present.

Conment s, suggestions and reconmended changes for
this gui de specification are wel cone and shoul d be
submtted as a Criteria Change Request (CCR).

*% *%

PART 1

*% *% *% *% *% *% *% *% *% *% *%%

GENERAL

*kkkkkkkkkkkkkkk
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NOTE: This gui de specification covers heal thcare
facility dental and nedi cal gas, support gas, and
vacuum systens. This specification essentially

i npl enents the requirements of NFPA 99.

Show the followi ng information on project draw ngs:
1. Only drawi ngs (not specifications) should

i ndi cate capacity, efficiency, dinensions, details,
pl an view, sections, elevations, |ocations of
fixtures and equi prent, and space required for

mai nt enance of equi pnent.

2. Configuration, slope, and |ocation of each
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pi pi ng system such as: above or below floors, above
or bel ow ceilings, above or bel ow roofs, above or
bel ow ground.

3. Location of each sectionalizing valve.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

21 REFERENCES

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhhkhkhkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

NOTE: This paragraph is used to list the
publications cited in the text of the guide
specification. The publications are referred to in
the text by basic designation only and listed in
thi s paragraph by organi zati on, designation, date,
and title.

Use the Reference Wzard's Check Reference feature
when you add a reference ID outside of the Section's
Reference Article to automatically place the
reference in the Reference Article. Also use the
Ref erence Wzard's Check Reference feature to update
t he i ssue dates.

Ref erences not used in the text will automatically
be deleted fromthis section of the project

speci fication when you choose to reconcile
references in the publish print process.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

The publications listed below forma part of this specification to the
extent referenced. The publications are referred to within the text by the
basi ¢ designation only.

AMERI CAN BEARI NG MANUFACTURERS ASSCCI ATl ON ( ABVA)

ABMA 11 (2014) Load Ratings and Fatigue Life for
Rol | er Beari ngs

ABMA 9 (2015) Load Ratings and Fatigue Life for
Bal | Beari ngs

AMERI CAN SCCI ETY OF SANI TARY ENG NEERI NG ( ASSE)
ASSE 6000 SERI ES (2012) Professional Qualification Standard
for Medical Gas Systens Installers,
I nspectors and Verifiers

ASME | NTERNATI ONAL ( ASMVE)

ASME B16. 22 (2013) Standard for Wought Copper and
Copper Alloy Solder Joint Pressure Fittings

ASME B16. 50 (2013) Wought Copper and Copper All oy
Braze-Joint Pressure Fittings

ASME B40. 100 (2013) Pressure Gauges and Gauge
Attachments
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ASME BPVC SEC VIII D1 (2017) BPVC Section VIII-Rules for
Constructi on of Pressure Vessels Division 1

ASTM | NTERNATI ONAL (ASTM

ASTM B819 (2000; R 2011) Standard Specification for
Seamnl ess Copper Tube for Medical Gas
Systems

ASTM B88 (2016) Standard Specification for Seanl ess

Copper Water Tube

ASTM D2564 (2012) Standard Specification for Sol vent
Cenents for Poly(Vinyl Chloride) (PVC
Pl astic Pi ping Systens

ASTM D2665 (2014) Standard Specification for
Pol y(Vi nyl Chloride) (PVC) Plastic Drain,
Waste, and Vent Pipe and Fittings

ASTM E2129 (2010) Standard Practice for Data
Coll ection for Sustainability Assessnent
of Buil ding Products

COVWPRESSED GAS ASSOCI ATI ON ( CGA)

CA G4.1 (2009) d eani ng Equi prent for Oxygen
Service; 6th Edition

CGA M1 (2018) Standard for Medical Gas Supply
Systens at Health Care Facilities; 4th
Edition

CGA V-5 (2008; R 2013) Di aneter-1ndex Safety

System (Non- I nt erchangeabl e Low Pressure
Connections for Medical Gas Applications);
6th Edition
| NTERNATI ONAL CODE COUNCI L (1 CQ)
ICC I PC (2018) International Plunbing Code
| NTERNATI ONAL ORGANI ZATI ON FOR STANDARDI ZATI ON (| SO
1 SO 11143 (2008) Dentistry - Amal gam Separators

| SO 9001 (2008; Corr 1 2009) Quality Managenent
Systens- Requirenents

NATI ONAL ELECTRI CAL MANUFACTURERS ASSOCI ATI ON ( NEMVA)

NEMA 250 (2018) Enclosures for Electrical Equiprent
(1000 Vol ts Maxi mun)

NEVA MG 1 (2016; SUPP 2016) Mdtors and Generators
NATI ONAL FI RE PROTECTI ON ASSOCI ATI ON ( NFPA)

NFPA 55 (2016; TIA 16-1; TIA 16-2) Conpressed
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Gases and Cryogenic Fluids Codes

NFPA 99 (2018; TIA 18-1) Health Care Facilities
Code

UNDERWRI TERS LABORATORI ES (UL)

UL 508A (2018; Reprint Jul 2018) UL Standard for
Safety Industrial Control Panels

1.2 SYSTEM DESCRI PTI ON

NOTE: Choice of Level 1 versus Level 3 gas,
support, and vacuum systens is determni ned by issues
i nvol ving patient dependency on the systemfor life,
effect of systemfailure on patient outcones, and
other criteria as defined in NFPA 99. |n general
dental facilities (or dental areas wi thin conbined
nedi cal /dental facilities) utilize Level 3 systens.
In general, nedical facilities (or medical areas
wi t hi n conmbi ned nedical /dental facilities) utilize
Level 1 systens in patient care areas and Level 3
systens in non-patient care areas (Level 3 systens,
if used, nmust be entirely separate fromLevel 1
systenms). Confirmchoice of Level 1 or Level 3
systenms match intended function as outlined in NFPA
99.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

a. Provide the follow ng gas, support, and vacuum systens conformng to
NFPA 99 Level 3 criteria: [oxygen (O] [nitrous oxide (NO] [denta
conpressed air (DA)] [laboratory conpressed air (LA)] [process
conpressed air (PA)] [NF-nitrogen (N)] [dental surgical vacuum (DSV)]
[oral evacuation (OE)] [high-volune | aboratory dust evacuation (LE)].

b. Provide the follow ng gas, support, and vacuum systens conform ng to
NFPA 99 Level 1 criteria: [oxygen (O] [nitrous oxide (NO] [nedica
conpressed air (MA)] [NF-nitrogen (N)] [instrunent conpressed air (1A)]
[laboratory conpressed air (LA) supplied fromIA source] [process
conpressed air (PA) supplied fromlA source] [carbon dioxide (CXR)]

[ medi cal - surgi cal vacuum (M)] [waste anesthetic gas di sposal (WAQD)].

1.2.1 Desi gn Requirements
1.2.1.1 Patient Care Systens
Oxygen (O), Medical Conpressed Air (MA), Nitrous Oxide (NO), and Carbon
Di oxi de (CQ2) systens intended for patient care shall not be supplied to or

used for any purpose other than patient care applications.

1.2.1.2 Dental Surgical Vacuum (DSV), Medical-Surgical Vacuum (W), and
Wast e Anest hesia Gas Disposal (WAGD)

Systens are dry vacuum systens and shall not be supplied to or used for any
pur pose ot her than patient care applications.
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1

2.1.3 Oral Evacuation (OE)

Systemis a wet vacuum system and shall not be supplied to or used for any
pur pose other than patient care applications.

.2.1.4 Support Utilities

Nitrogen (N), Dental Conpressed Air (DA), Instrument Conpressed Air (lA),
Laboratory Conpressed Air (LA), and Process Conpressed Air (PA) systens are
support utilities and shall not be supplied to or used for patient
respiration applications.

.2.1.5 H gh-vol une Laboratory Dust Evacuation (LE)

Systemis a dry vacuum system support utility and shall not be supplied to
or used for patient care applications.

2.1.6 Laboratory Conpressed Air (LA) and Process Conpressed Air (PA)

May be configured as any of the foll ow ng:

1

1

a. Provided as separate systens with their own conpressors, in which case
the LA and/or PA systemshall conformto NFPA 99 Level 3 criteria.

b. Conbined with and powered by the Dental Conpressed Air (DA) system in
whi ch case the LA and/or PA system shall conformto NFPA 99 Level 3

criteria.

c. Conbined with and powered by the Instrunent Conpressed Air (IA) system
in which case the LA and/or PA systemshall conformto NFPA 99 Level 1
criteria. (IAis a Level 1 system.

2.2 Sust ai nabl e Desi gn Requi rements

2.2.1 Local / Regi onal Materials

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Using local materials can help mnininze
transportation inpacts, including fossil fue
consunption, air pollution, and |abor

This is optional for Army projects.

*% *% *% *% *% *% *% *% *%%

Use materials or products extracted, harvested, or recovered, as well as
manuf actured, within a [800] [__ ] km[500] [ ] mle radius fromthe
project site, if available froma mninmumof three sources.

1.2.2.2 Envi ronnment al Dat a

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: ASTM E2129 provides for detail ed
docunentati on of the sustainability aspects of
products used in the project. This |level of detai
may be useful to the Contractor, Governnent,
bui | di ng occupants, or the public in assessing the
sustai nability of these products.

This is optional for Army projects.
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[Submit Table 1 of ASTM E2129 for the foll owi ng products: [
1.2.3 Per f ormance Requi renents

a. Provide all labor, equipnent and services necessary for and incidenta
to the installation of piped [dental gas, support, and vacuum systens]
[and] [nedical gas, support, and vacuum systens]. [Oxygen systemns
shall be conplete to the source valve, ready for connection to the bul k
gas supply system] Al systens shall be conplete, started, tested and
ready for use

b. CGovernnent Furnished Materials provided to the Contractor for
installation under this section include initial supply of gases in
cylinders or containers as appropriate for cylinder sources | ]
[,and initial supply of liquid oxygen].

c. Provide systemdelivery pressure as foll ows:

kkkkkkkkkkkkkkkkkkkkkkkkkhkhkhkkkkkkkkkkkkhkhkhhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkk

NOTE: Process conpressed air is generally supplied
in the 825-860 kPa 120-125 psi range. However, a

| ower pressure may be required by the using
facility. Mdify range only if approved by the
using facility.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhhhkkkkkkkkkkkkkkk

Oxygen, nedi cal conpressed air, nitrous oxide, carbon 379 kPa 55 psi

dioxide

Dental conpressed air 620 kPa 90 psi

Ni trogen, instrunent conpressed air 1275 kPa 185 psi
Laboratory conpressed air 345-379 kPa 50-55 psi
Process conpressed air 827-862 kPa 120-125 psi

d. Provide systemvacuum as foll ows:

Dental surgical vacuum nedical -surgical 37 kPa 19 inches Hg vacuum

vacuum

Dental oral evacuation 73 kPa 8 inches Hg vacuum

Wast e anest hesi a gas di sposal 60 kPa 12 inches Hg vacuum

Hi gh-vol une | aboratory dust evacuation 91 kPa 3 inches Hg vacuum at
separator

kPa is absolute inches Hg vacuumis gauge

1.2.4 Accessibility of Equi pment

*% *% *% *% *% *% *% *% *% *% *% *% *%

NOTE: The following requirenment is intended to
solicit the installer's help in the prudent |ocation
of equi prent when there is sonme control over
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| ocations. However, designers should not rely on it
since enforcing this requirement in the field would
be difficult. Therefore, the system designer needs
to layout and indicate the |ocations of equipnent,
control devices, and access doors so that nost of
the accessibility questions are resol ved

i nexpensi vely during design.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

Install all work so that parts requiring periodic inspection, operation,
mai nt enance, and repair are readily accessible. Install conceal ed val ves,
and equi pnent requiring access, in |locations freely accessible through
access doors.

1.3 SUBMITTALS

NOTE: Review subnmittal description (SD) definitions
in Section 01 33 00 SUBM TTAL PROCEDURES and edit
the following list to reflect only the subnmittals
required for the project.

The Guide Specification technical editors have
designated those itens that require Government
approval, due to their conplexity or criticality,
with a "G" GCenerally, other submittal itenms can be
reviewed by the Contractor's Quality Control

System Only add a “G to an item if the subnittal
is sufficiently inmportant or conplex in context of

t he project.

For subnmittals requiring Government approval on Arny
projects, a code of up to three characters within
the submittal tags nay be used following the "G'
designation to indicate the approving authority.
Codes for Arny projects using the Resident
Managenment System (RMB) are: "AE" for
Architect-Engineer; "DO' for District Ofice

(Engi neering Division or other organization in the
District OOfice); "AO" for Area Ofice; "RO for
Resident O fice; and "PO' for Project Ofice. Codes
following the "G' typically are not used for Navy,
Air Force, and NASA projects.

The "S" following a submittal itemindicates that
the submittal is required for the Sustainability
eNot ebook to fulfill federally mandated sustai nabl e
requirenents in accordance with Section 01 33 29
SUSTAI NABI LI TY REPORTING. Locate the "S" submittal
under the SD nunber that best describes the
submttal item

Choose the first bracketed itemfor Navy, Air Force
and NASA projects, or choose the second bracketed
itemfor Arnmy projects.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhkhhkkkkk kkkkkkkkkkkkkkkkkkkkkkhkhkhkhkkkkkk

CGovernment approval is required for subnmittals with a "G' designation;
submittals not having a "G' designation are for [Contractor Quality Control
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approval .] [information only. Wen used, a designation followi ng the "G
designation identifies the office that will review the submttal for the
Government.] Submittals with an "S" are for inclusion in the

Sustai nability eNotebook, in conformance to Section 01 33 29 SUSTAI NABI LI TY
REPORTI NG. Submit the following in accordance with Section 01 33 00

SUBM TTAL PROCEDURES:

SD-01 Preconstruction Subnmittals

Local / Regi onal Materials; C[, | 1]

Envi ronnmental Data; C[, [ 11

Manuf acturer Qualifications

Installer Qualifications

I nspector Qualifications

Verifier Qualifications

I nspection, Testing, and Verification Agency

SD- 02 Shop Drawi ngs

Dental Gas, Support and Vacuum Systems; ¢, | 11
Medi cal Gas, Support and Vacuum Systens; C[, [ 11

SD- 03 Product Data

Bul k Liquid Oxygen (LOX) Source; G, [___ 1]

Ener gency Oxygen Supply Connection; G, [___ 1]

Cylinder Manifold Supply Source; G, [___ 11

Dental Conpressed Air (DA) Source; ¢, [____ 1]

Dental Surgical Vacuum (DSV) Source; ¢, [____ 1]

Dental Oral Evacuation (OE) Source; G, [ 1]

Hi gh- Vol une Laboratory Dust Evacuation (LE) Source; ¢, [____ 11
Medi cal Conpressed Air (MA) Source; CG[, [ 1]

Lab Conpressed Air (LA) [and Process Conpressed Air (PA)] Source; G

[, [_1]
Medi cal - Surgi cal Vacuum (M) Source; ¢, | 11

Wast e Anest hesia Gas Di sposal Vacuum (WAGD) Source; C[, | 11

I nstrument Conpressed Air (1A Source; C[, | 11

Pipe and Fittings; ¢, | 11

Val ves and Assenblies; C[, [ 11

Ni trogen and Instrunent Conpressed Air Control Panels; C[, | 11
Hangers and Supports; ¢, | 11

Dental Gas and Support Systems Qutlets and Vacuum Systens Inlets; G

[, [ 11
Medi cal Gas and Support Systens Qutlets and Vacuum Systens |nlets;

c, [ 1]
Warni ng Systems; C[, | 11
Vi bration-Absorbing Features; ¢, [___ 1]

SD-06 Test Reports
Test Reports
SD-07 Certificates
Station Qutlets/Inlets
SD- 10 Operation and Mii ntenance Data

Dental Gas, Support, and Vacuum Systens; C[, [ 11
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1.4

1. 4.

1

Medi cal Gas, Support, and Vacuum Systens; C[, | 1]
QUALI TY ASSURANCE

Manuf acturer Qualifications

Manuf acturers shall be regularly engaging in the manufacturing, supplying,
and servicing of specified products and equi prment, as well as, providing
engi neering services, for gas and vacuum systens for heal thcare
facilities. Provide evidence denonstrating conpliance for a ninimumof 5
years, and on 5 projects of simlar conplexity.

1.4.2

a.

Installer Qualifications

[ Dental gas, support, and vacuum systens] [and] [ Medical gas, support,
and vacuum systens] shall be installed only by Certified Medical CGas
Installers. |Installer ASSE 6000 SERIES (Standard #6010 Medi cal Gas
System Installer) certification card shall have been issued within the
previous 36 nmonths and Installers certified through a recognized third
party certification agency. Certification shall include the successfu
conpl etion of a mnimum 32-hour training course including a witten and
a practical exanmi nation covering all facets of ASSE 6000 SERIES

St andard #6010, NFPA 99, and NFPA 55. Course instruction shall have
been conducted by a Medical Gas Systens Instructor certified to

ASSE 6000 SERIES (Standard #6050 Medical Gas Instructors). The
installer shall have a m ni mum of four (4) years of documented
practical experience in the installation of nedical gas and vacuum

pi pi ng systenms. Detail draw ngs for the conplete systens including

pi pi ng | ayouts and | ocati on of connections; dinmensions for roughing-in,
foundati on, and support points; schematic diagrans; and wiring diagrans
or connection and interconnection diagrams. Detail draw ngs shal

i ndi cate clearances required for nmaintenance and operation. \Where

pi pi ng and equi pnent are to be supported other than as indicated,

i ncl ude | oadi ngs and proposed support method. Al plans, elevations,
views, and details, shall be drawn to scale.

Dental oral evacuation systens shall be installed only by
contractors/tradespersons who have at |east 5 years experience
installing central oral evacuation systens for dental operatories.]

*% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Include following if bulk liquid oxygen
source is included in project.
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Bul k I'iquid oxygen systens shall be installed only by Certified Bul k
Medi cal Gas Systemlinstaller. |Installer ASSE 6000 SERIES (Standard
#6015 Bul k Medi cal gas Systens Installers) certification card shal

have been issued within the previous 36 nonths and Installers certified
through a recognized third party certification agency. Certification
shall include the successful conpletion of a mninmum 32-hour training
course including a witten and a practical exanination covering their
firms standard operating procedures as they relate to bulk
installations for nedical gases, the FDA CGW Regul ation 21 CFR, Parts
210 and 211, CGA M1, applicable sections of the ASSE 6000 SERI ES

St andard #6015), NFPA 99, and NFPA 55. Course instruction shall be
conducted by a Bul k Medical Gas Systens Instructor certified to

ASSE 6000 SERI ES (Standard #6050 Medical Gas Systens Instructors). The
bul k systeminstaller shall have a mninumof four (4) years of
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docunented practical experience in the installation of bulk systens.]
1.4.3 Agency Qualifications

Ret ai ned by the general contractor, but independent of the facility,
installing contractor, and product manufacturer(s).

1.4.3.1 I nspector qualifications

Systens shall be inspected only by Certified Medical Gas System

I nspectors. Inspector ASSE 6000 SERIES (Standard #6020 Medi cal Gas Systens
I nspectors) certification card shall have been issued within the previous
36 nmonths and Inspectors certified through a recognized third party
certification agency. Certification shall include the successful

conmpl etion of a m ni mum 24-hour training course including a witten and a
practical exam nation covering all facets of ASSE 6000 SERI ES (Standard
#6020), NFPA 99, NFPA 55. Course instruction shall be conducted by a

Medi cal Gas Systens Instructor certified to ASSE 6000 SERIES (Standard
#6050 Medical Gas Systens Instructors). Certification to ASSE 6000 SERI ES
(Standard # 6030 Medical Gas Systens Verifier) nmeets the requirenents of
this section. The inspector shall have a nininmumof four (4) years of
docunented practical experience in the inspection of nedical gas and vacuum
systems.

1.4.3.2 Verifier qualifications

Systens shall be verified only by Certified Medical Gas System Verifiers.
Verifier ASSE 6000 SERIES (Standard #6030 Medi cal Gas System Verifiers)
certification card shall have been issued within the previous 36 nonths and
verifiers certified through a recognized third party certification agency.
Certification shall include the successful conpletion of a m ni mum 32-hour
training course including a witten and a practical exam nation covering
all facets of ASSE 6000 SERI ES Standard #6030, NFPA 99, NFPA 55 and CGA M 1.
Course instruction shall be conducted by a Medical Gas Systens |nstructor
certified to ASSE 6000 SERI ES (Standard #6050 Medical Gas Systens
Instructors). The verifier shall have a mninumof four (4) years of
docunented practical experience in the verification of nmedical gas and
vacuum systens. The verifier shall have a current certificate of

i nsurance, in the individual's nane or enploying verification conpany for
general liability, and professional liability insurance.

1.4.4 Certifying Agency Qualifications
Agency shall be an American National Standards Institute accredited
certifier. Agency is responsible for testing and certifying individuals in
conpliance with ASSE 6000 SERI ES Standards. Provide installer, inspector,
and verifier certifications by one of the follow ng agencies or by an
agency with conparable qualifications:
a. Medical Gas Professional Healthcare O ganization (MSPHO) .

b. National |nspection, Testing and Certification Corporation (NITC), Los
Angel es, California.

1.4.5 Regul at ory Requirenents
1.4.5.1 Standards

The Standards for design, materials, installation, and testing of gas and
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vacuum systens for healthcare facilities:

a. National Fire Protection Association Standard for Health Care
Facilities: NFPA 99.

b. National Fire Protection Association Standard for Storage, use, and
Handl i ng of Conpressed Gases and Cryogenic Fluids in Portable and
Stationary Containers, Cylinders, and Tanks: NFPA 55.]

c. Interpret reference to the "Authority Having Jurisdiction" to nean the
"Contracting Officer." For Governnent owned property, interpret
references to the "owner"” to nean the "Contracting Officer." For
| eased facilities, interpret references to the "owner" to nean the
"lessor." Interpret references to the "pernit holder" to nean the
"Contractor."

d. The provisions of Chapter 1, "Adnministration” in NFPA 99 [and NFPA 55]
do not apply. These admi nistrative requirenents are covered by the
appl i cabl e Federal Acquisition Regulations (FAR) included in this
contract and by the authority granted to the Officer in Charge of
Construction to administer the construction of this project.

.4.5.2 Ref erenced Publ i cati ons

In each of the publications referred to herein, interpret references to the
"authority having jurisdiction", or words of similar neaning, to nmean the
Contracting Oficer.

.4.5.3 Al ternative Qualifications

Products having less than a three-year field service record will be
acceptable if a certified record of satisfactory field operation for not

| ess than 6000 hours, exclusive of the manufacturer's factory or |aboratory
tests, can be shown.

.4.5. 4 Servi ce Support

Provi de equi pnent itens supported by service organi zations. Submit a
certified list of qualified permanent service organi zations for support of
t he equi pnent which includes their addresses and qualifications. These
service organi zations shall be reasonably convenient to the equi pnent
installation and able to render satisfactory service to the equi pnent on a
regul ar and enmergency basis during the warranty period of the contract.
Submit manual s in accordance with Section 01 78 23 OPERATI ON AND

MAI NTENANCE DATA.

.5 DELI VERY, STCORAGE, AND HANDLI NG

Del i ver equi pnent and parts to site factory cl eaned and processed in their
original factory seal ed package ready for installation. Handle, store, and
protect equi prent and materials to prevent damage before and during
installation in accordance with the manufacturer's recommendati ons, and as
approved by the Contracting Oficer. Replace damaged or defective itens.

6 COMMISSIONING

6.1 I nspection, Testing, and Verification Agency

*% *% *% *% *% *% *% *% *% *% *% *% *%%
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NOTE: |If project does not have a CxC, Comi ssioning
Specialist, delete references to Project CxC
Conmi ssi oni ng Speci al i st.
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Conmi ssi oni ng shall include retaining the Inspection, Testing, and
Verification Agency prior to commencenent of the installation of these
systens. The Inspection, Testing, and Verification Agency shall coordinate
their scope of work with that of the Project CxC, Commi ssioning Specialist
and shall function in coordination with, not in lieu of, the Project CxC
Conmi ssi oni ng Speci al i st.

.6.2 Responsibilities
The | nspection, Testing, and Verification Agencies responsibilities include:

a. Review of the project drawi ngs and specifications and providing
comments and additional clarification(s), as needed, to the Contracting
O ficer and the Designer of Record.

b. Wtnessing by a certified inspector or certified verifier of the
brazing of a mnimmof two joints (one vertical and one horizontal) by
each brazer assigned to the project. Evaluation of adequacy of the
brazed joints shall be through observation of the brazing techniques,
and by destructive nmethods (cutting the joints in half). This will be
requi red of all brazers utilized throughout the duration of the
project. Brazing of project materials shall not be permitted until the
brazer qualifications, and the adequacy of their joints have been
determ ned to be acceptable.

c. Review and conment on the conpliance of the project subnittals required
under "SUBM TTALS" and the specified itenms. Review shall be concurrent
with the review being performed by the designated representative of the
Government.

d. Performng site observation visits prior to 1) backfilling exterior or
i nterior bel ow grade piping, 2) concealing above ceiling piping, and 3)
concealing in wall piping. Conduct site observation visits by a
certified inspector or certified verifier. Provide for each visit a
witten report stating progress of installation and any deficiencies
needi ng corrective action

e. Review of revisions/substitutions relating to the Contract Docunents
and/ or the Project Conm ssioning Plan

f. Coordination with the Project CxC, Conmissioning Specialist in
establ i shing a conm ssioning plan for conponents specific to the
systens specified herein.

g. Coordination with the Project CxC, Conmi ssioning Specialist of the
equi prent start-up, and the systemtesting and verification procedures
required by this specification

PART 2 PRODUCTS

21 STANDARD PRODUCTS

Provide material s and equi prent which are the standard products of a
manuf acturer regularly engaged in the manufacture of such products,
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essentially duplicate equi pnent that has perforned satisfactorily at |east
two years prior to bid opening, and have been in satisfactory comrercial or
industrial use for 3 years prior to bid opening. The 3-year use shal

i nclude applications of equipnment and materials under sinilar circunstances
and of simlar size. The product shall have been for sale on the
commer ci al market through advertisenents, nmanufacturers' catal ogs, or
brochures during the 3 year period. Subnmit manufacturer's catal og data
with highlighting to show nodel, size, options, etc., that are intended for
consideration. Provide adequate data to denonstrate conpliance with
contract requirenments.

2.2 MANUFACTURER S NAMEPLATE

Each item of equipnment shall have a nanepl ate bearing the manufacturer's
name, address, nodel nunber, and serial number securely affixed in a

conspi cuous place; the naneplate of the distributing agent will not be
acceptable.

[2.3 BULK LI QU D OXYGEN (LOX) SOURCE

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkk

NOTE: Bul k liquid oxygen systens are usually |eased
froma gas supplier by the user, and the tank
vaporizer(s), and associ ated appurtenances are not
part of the project contract. Include the follow ng
and nodify as required.
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Provi de conpl ete factory-packaged, factory-tested, continuous-duty
source(s). Each source shall contain LOX tank, source shutoff, valves
vapori zer(s), and other conponents required by the Regul atory Requirenents,
and necessary to provide conplete performance. Each source shall require
si ngl e-poi nt connections to power wiring, warning systemwi ring, and piping
system.

12.4 EMERGENCY OXYGEN SUPPLY CONNECTI ON

*kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkhkhhkhhkkkkkkkkkkik

NOTE: Energency oxygen supply connection is
required only on Level 1 systens where supply is
renote frombuilding. Coordinate |ocation with
building and site elenents to assure accessibility.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Provi de conpl ete factory-packaged systemincluding but not linmted to

encl osure, oxygen inlet, pressure gauge, 25 mm 1 inch shutoff valve, relief
val ve, and check valves. Provide |ockable, weather tight enclosure for
mounting on exterior of building. Enclosure shall be [recessed] [surface
mount ed]. Provide check valves for nmain and energency oxygen |ines.

[2.5 CYLI NDER MANI FOLD SUPPLY SOURCE

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Coordinate manifold | ocati ons and power
requirenents with Division 26-Electrical

kkkkkkkkkkkkkkkkkkkkkkkkkkhkkkkkkkkkkkkkkkhkhkhkkkkkkkkkkkkkkhkhkkk
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Provi de conpl ete factory-packaged, factory-tested, continuous-duty
source(s). Each source shall contain control panel, source shutoff,
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i solation val ves and ot her conponents required by NFPA 99, and necessary to
provi de conpl ete performance. Each source shall require single-point
connections to power wiring, warning systemwring, and piping system

Each source shall have a mininmum of two (2) cylinders on each side

a.

Design the cylinder supply source so that when the switchover fromthe
primary cylinders to the secondary cylinders occurs, there will be no
drop or fluctuation in the line pressure. The control cabinet shal
have a visual signal to indicate switchover fromthe primary to the
secondary supply. Resetting of the control unit shall be acconplished
automatically. Provide with a bronze-bodi ed poppet-type
pressure-relief adjusted to relieve at 50 percent above maxi num wor ki ng
pressure. Equip with an approved pressure switch for actuating a
war ni ng signal when, or before, the secondary bank goes into

operation. The control valve shall be contained within a cabinet
designed to prevent tanpering by unauthorized personnel. One bank of
cylinders shall be in service while the other bank is in reserve. Each
bank shall be equi pped with a master regul ator and a gauge for 28 MPa
4,000 psi or greater cylinder-contents pressure. Switching fromthe
enpty bank of cylinders to the full bank of cylinders shall be fully
automatic and shall not require resetting of the regul ators.

Provi de cylinder supply source as foll ows:

(1) Oxygen (O: Provide for | ] primary and | ] secondary
cylinders, Itema).

(2) Ntrogen (N: Provide for [ ] primary and [ ] secondary
cylinders. Itema).

*% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Locate nitrous oxide supply where it will not
be exposed to freezing tenperatures. Consult
manufacturer's literature for details.

*% *% *% *% *% *% *% *% *% *% *% *%%

(3) Nitrous oxide (NO

(a) Provide for [ ] primary and | ] secondary cylinders.

*% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Coordinate requirenents of heated supply with
el ectrical engineer. Connect to energency
el ectrical power.

kkkkkkkkkkkkkkkkkkkkkkhhhkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkkhkhhkhkkkkkkx

(b) Provide heated supply to prevent ice build-up during high
demand.

[(4) Carbon dioxide (CO2)

(a) Provide for | ] primary and | ] secondary cylinders.

*% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Coordinate requirenents of heated supply with
el ectrical engineer. Connect to energency
el ectrical power.

kkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkkhhkhhkkkkkkkkkkkkhkhhkhkkkkkxkx
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2.

(b) Provide heated supply to prevent ice build-up during high
demand. ]

2.6 DENTAL COMPRESSED Al R (DA) SOURCE

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Dental conpressed air source can serve as
dental | aboratory conpressed air source.
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a. Provide conplete factory-packaged, factory-tested, continuous-duty
source(s). Each source shall contain air conpressors, receiver,
dryers, filters, control panel, source shutoff, conpressor isolation
val ves and ot her conponents required by NFPA 99, and necessary to
provi de conplete performance. Each source shall require single-point
connections to power wring, warning systemwring, and piping system

b. Tank-mounted air conpressors shall be manufactured to conply with UL
listing requirenents. Air conpressors shall have manufacturer's nane
and address, together with trade name and catal og nunber, on a
nanepl ate securely attached to the equi pment. Provide guards to shield
exposed noving parts. Provide an intake air filter and silencer with
each conpressor. Provide aftercool er and noi sture separator between
conpressors and air receivers, to renove noisture before the air enters
the receiver. Aftercoolers shall be air cooled. The air shall pass
through a sufficient nunber of tubes to affect cooling. Tubes shall be
sized to give nmaxi num heat transfer. Cooling capacity of the
aftercool er shall be sized for the total capacity of the conpressors.

6.1 Ai r Conpressors

Provide [scroll type conpressors] [reciprocating teflon-ring type
conmpressors designed such that no oil is adnmnistered to the air cylinder
the portion of the piston rod that travels in the crankcase section does
not travel in any portion of the air-cylinder section, and with provision
to prevent the flow of lubrication oil along the piston rod into the
air-cylinder section]. Provide a pressure gauge calibrated to 2068 kPa 300
psi, and equi pped with a gauge cock and pul sati on danpener for installation
adj acent to the pressure switch. The notor and conpressors shall be
directly connected or operated by V-belt drive. Conpressors shall be
sequenced to start autommtically when the pressure drops to a preset

point. Conpressors shall be air cooled. Provide each conpressor chanber
with a high-tenperature sensor to activate a local alarm Provide
continuous duty NEMA rated, open dripproof notor with 1.15 service factor
and maxi mum of 3600 RPM

.6.2 Air Receiver

Provide air receiver delivering air to dental operatories designed for 1034
kPa 150 psi working pressure, factory air tested to 1.5 tinmes the working
pressure, nmeeting ASME BPVC SEC VIII Dl1. Provide receiver equipped with
safety relief valves and accessories, including but not limted to pressure
gauge, sight glass, and automati c and nmanual drains. The outside of

recei ver shall be galvanized or supplied with factory applied comrercia
enanel finish. The interior of the receiver shall be a factory applied
vinyl lining. Provide a display of the ASME seal on the receiver, or a
certified test report from an approved i ndependent testing | aboratory

i ndi cating conformance to the ASME Code. Provide receiver(s) with a three
(3) val ve bypass for servicing.
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2.

6.3 Control Panel

Provide UL 508A listed and | abel ed control panel in a NEMA 250 Type 12

encl osure. Provide Hand-Of-Auto switch for each conpressor for sel ection
of normal operation (automatic alternation) or nmanual selection of |ead and
| ag conpressors. Provide automatic alternation of conpressors based on a
first-on/first-off principle with provisions for sinultaneous operation

The |l ag conpressor shall be able to start automatically if the |ead
conmpressor fails to operate. Provide manual reset for thermal nmal function
shutdown. Al control and alarm functions shall remain energized while any
conpressor in the systemremains electrically online. Provide nmagnetic
nmotor starters with integral overload and short circuit protection, wth

| ockabl e di sconnecting neans. Provide running Iight and el apsed run-tinme
meter for each conpressor. Provide circuit breakers with single point
power feed connection. Provide 120 VAC control circuit transforners with
fused primary and secondary. Provide pressure control sw tches or pressure
transducer. Provide integral PLC controller for automatically sw tching
operating sequence of conpressors. Provide back-up circuit in case of PLC
failure. Provide digital display interface. User interface shall display
all alarmconditions, punp maintenance intervals, conpressor perfornmance
war ni ngs, average system air denmand, average dewpoi nt and CO | evels on
system conpressors on/off status, system nodel nunber and serial nunber,
and phone nunber to call for service. Provide audible and visual |oca
alarns with silence button, renpte al armconnections, and safety devices as
required by NFPA 99. Local alarnms shall have contacts to allow indication
of a fault condition at the master alarmpanel if one or nore |ocal alarns
are activated. Provide the follow ng al arns:

a. Lag conpressor In Use.
b. High discharge tenperature.

c. High carbon nonoxide |evels.

.6.4 Desiccant Air Dryers

Provide two identical twi n-tower heatless desiccant air dryers. Provide
dryers to achieve a pressure dewpoint -40 degrees C -40 degrees F at the
maxi mum cal cul at ed NFPA system capacity. Provide lubricant free

operation. Provide econonizer cycle that reduces purge air requirenents to
mat ch actual noisture loading. Provide solid-state cycle tinmer, OSHA purge
exhaust nmufflers, and a pressure gauge for each tower.

.6.5 Filtration and Pressure Reducing Station

Provide two pre-filters rated 0.01 micron filtration with an efficiency of
99. 9999 percent D.OP. (Validated), two activated carbon filters, and two 1
mcron final filters with an efficiency 99.9999 percent D.O P. (Validated)
install ed downstream of the carbon filters. Provide all filters with a
differential pressure gauge with color change indicator and automatic drain
val ve except the activated carbon filters. Provide downstream of the fina
filters a dual-line pressure regulating assenbly consisting of two pressure
regulators with pressure gauges, inlet and outlet isolation ball valves,
and pressure relief valves. Al filters/pressure regulators shall be
arranged so that the isolation of one filter/ regulator will not affect the
operation of the second filter/regul ator
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6.6 Dew Poi nt Nbnitor

Provi de dew point nonitor to continuously nonitor the dew point of the
dental conpressed air. Provide ceranic type (al um num oxide type is not
acceptable) sensor with systemaccuracy of +/- 1 degree C 2 degrees F. The
dew point alarmshall be factory set at 2 degrees C 36 degrees F and be
field adjustable. Provide activation of local alarmand all master alarns
when the dew point at system pressure exceeds + 4 degrees C 39 degrees F.
Provi de activation of nonitor's signal at all nmaster alarmpanels if the
moni tor | oses power. Mbnitor shall neet requirements of NFPA 99

.6.7 Car bon Monoxi de Moni t or

Provi de carbon nonoxi de nonitor to continuously nonitor the dental
conpressed air for carbon nonoxide and to actuate a local alarmif the
carbon nmonoxide level is 10 ppmor higher. Provide activation of nonitor's
signal at all naster alarmpanels if the nonitor | oses power. Mbnitor
shal | neet requirenents of NFPA 99

2.7 DENTAL SURG CAL VACUUM (DSV) SOURCE

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

NOTE: Dental Surgical Vacuum was previously
desi gnated as Dental H gh Vacuum (DHV).

*% *% *% *% *% *% *% *% *

Provi de conpl ete factory-packaged, factory-tested, continuous-duty
source(s). Each source shall contain vacuum punps, receiver, contro
panel, source shutoff, punp isolation valves and other conponents required
by NFPA 99, and necessary to provide conpl ete performance. Each source
shal | require single-point connections to power wiring, warning system

Wi ring, and piping system

7.1 Vacuum Punps

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Water sealed liquid ring vacuum punps shoul d
general ly not be used. |If used then they nust fully
neet the water conserving features outlined within
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Provi de one of the follow ng punps and del ete the others: [non-Ilubricated
rotary] [non-contacting dry claw] [recirculating water sealed liquid ring]
vacuum punps. Mount each punp and its nmotor on nodul ar skids in a

hori zontal or vertical configuration with coupling and guard. Punps and
motors for small systems may be tank nmounted. Provide shutoff valve on
each punp inlet. Provide vacuum gauge at each punp inlet.

a. Provide conpletely dry non-lubricated rotary vane punps equi pped with
sel f-lubricating carbon/graphite vanes. Bearings shall be |ubricated
and sealed. No oil is permitted in any punp. Each punp shall be
conpletely air-cooled and have absolutely no water requirement. Each
punp shall be fitted with a 5 micron inlet filter and be equi pped with
a vacuumrelief valve, check valve to prevent backflow through
of f-cycle units, flexible connector, isolation valve, and vibration
i solators at each nmounting |ocation. Provide continuous duty NEMA
rated, C-face, open dripproof nmotor with 1.15 service factor, and
maxi mum of 1800 RPM ]
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b. Provide non-contacting dry claw style rotary punps. Interna
construction shall be friction free and the rotors shall be
non-contacting. The air end shall be oil free and require no
seal ants. Each punp shall be air cool ed and conti nuous duty rated.
Each punmp shall be provided with a single |ubricated gearbox requiring
oi | change not nore often than 5,000 operating hours. Each punp shal
be provided with an exhaust silencer. The punps shall be equipped with
hi gh vacuum shut down, high tenperature shutdown and alarm The
| ubricant supplied shall be inert with oxygen. Each punp shall be
fitted with a 5 micron inlet filter and be equi pped with a vacuum
relief valve, check valve to prevent backfl ow through off-cycle units,
fl exi bl e connector, isolation valve, and vibration isolators at each
nounting location. Provide continuous duty NEMA rated, C-face, TEFC
nmotor with 1.15 service factor, and maxi num of 3500 RPM ]

c. Provide oil-free, single-stage positive displacenent, and non-pul sating
recirculating water sealed liquid ring type punps. The punps shall be
fitted with mechanical seals. The punp shall be of all iron
construction with a bronze or stainless rotor and carbon steel shaft.
Under normal operation, systemshall minimze fresh seal water required
to 0.05 L/s 0.75 gpm System shall include reservoir sufficient for up
to 48 hours operation w thout fresh water supply. Each punp shall be
equi pped with a vacuumrelief valve, check valve to prevent backfl ow
t hrough off-cycle units, flexible connector, isolation valve, and
vibration isolators at each nounting location. Systemshall be totally
self contained. Provide continuous duty NEMA rated, open dripproof
nmotor with 1.15 service factor, and maxi num of 1800 RPM]

7.2 Vacuum Recei ver

Provi de recei ver designed for 1034 kPa 150 psi mi ni mum wor ki ng pressure,
factory air tested to 1.5 times the working pressure, neeting

ASME BPVC SEC VIII D1. Provide receiver equipped with safety relief valves
and accessories, including but not limted to vacuum gauge, sight gl ass,
and automatic and manual drains. The outside of receiver shall be

gal vani zed or supplied with factory applied commercial enanel finish. The
interior of the receiver shall be a factory applied vinyl lining. Provide
a display of the ASME seal on the receiver or a certified test report from
an approved independent testing |aboratory indicating conformnce to the
ASME Code. Provide receiver(s) with a three (3) valve bypass for servicing

.7.3 Control Pane

Provide UL 508A listed and | abel ed control panel in a NEMA 250 Type 12

encl osure. Provide Hand-Of-Auto switch for each vacuum punp for selection
of normal operation (automatic alternation) or manual selection of |ead and
| ag vacuum punp. Provide automatic alternation of vacuum punps based on a
first-on/first-off principle with provisions for sinultaneous operation

The | ag vacuum punp shall be able to start automatically if the | ead vacuum
punp fails to operate. Provide manual reset for thermal mal function
shutdown. All control and alarmfunctions shall remain energized while any
vacuum punp in the systemrenains electrically online. Provide magnetic
nmotor starters with integral overload and short circuit protection, wth

| ockabl e di sconnecting neans. Provide running |ight and el apsed run-tine
meter for each vacuum punp. Provide circuit breakers with single point
power feed connection. Provide 120 VAC control circuit transforners with
fused primary and secondary. Provide vacuum control switches. Provide
integral PLC controller for automatically swi tching operating sequence of
vacuum punps. Provide back-up circuit in case of PLC failure. Provide
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digital display interface. User interface shall display all alarm
condi ti ons, vacuum punp nai ntenance intervals, vacuum punp perfornmance
war ni ngs, average system vacuum demand, vacuum punps on/off status, system
model number and serial number, and phone nunber to call for service
Provi de audi bl e and visual local alarms with silence button, renote al arm
connections, and safety devices as required by NFPA 99. Local alarns shal
have contacts to allow indication of a fault condition at the master alarm
panel if one or nore local alarns are activated. Provide the follow ng
alarnms: Lag vacuum punp In Use.

[ 2.8 DENTAL ORAL EVACUATI ON (OE) SOURCE

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Oral Evacuation was previously designated as
Dental Low Vacuum (DLV)
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Provi de conpl ete factory-packaged, factory-tested, continuous-duty
source(s). Each source shall contain vacuum punps, separator(s), contro
panel , source shutoff, punp isolation valves and other conponents required
by NFPA 99, and necessary to provide conpl ete performance. Each source
shal | require single-point connections to power wring, warning system

Wi ring, and piping system

2.8.1 Vacuum Punps

Provide [turbine] [oil-lubricated rotary-vane] [regenerative blower] vacuum
punps. The punps shall be connected in parallel to the central wet
separ at or tanks.

[2.8.1.1 Turbines

Provi de self-governing, nultistage, centrifugal type turbines of overhung
or outboard design. The vacuum punps shall operate at a speed not to
exceed 3,600 rpm and shall be connected to its driving notor by a flexible
coupling. Bearings may be sealed or of the lubricatable type. A fan shal
be connected directly to the vacuum punp shaft adjacent to vacuum punp
shaft bearings to create a flow of anbient air over the bearing carrier
while the unit is operating. A steel coupling guard enconpassing the
flexi bl e coupling shall be installed between the notor and vacuum punp.
Cases shall be cylindrical in design. Cases and end plates (inlet and
exhaust heads included) shall be constructed of either heavy-gauge sheet
steel rigidly welded at seans and sections, or of cast grey iron. Sheet
steel end plates shall be either concave or convex. Inlet and exhaust
connections shall be tangential to the vacuum punp except the inlet
connection can be axial to vacuum punp and sized to allow free air novenent
t hrough the vacuum punp, without flow restriction and shall have class 150
flanges. The vacuum punp input shall have an adjustabl e volune contro
valve, a directional flow valve and antisurge valve. The vacuum punp

out put shall have an exhaust silencer. Plunbing shall be connected to the

vacuum punp through flexible sleeve connectors. |Internal noving parts
shall be constructed with not less than 3.2 mm 0. 125 inch cl earance
t hroughout to prevent danage by transient particulates. |Inpellers shall be

constructed of fabricated sheet netal or high-tensile alum num all oy,
snmooth on all surfaces to prevent inbal ance by uneven dust deposits.
I mpel l ers shall be of the backward curved or radial design to provide

opti mal performance over a wi de range of volume requirenments. Inpellers
shal | be securely attached to the vacuum punp shaft by set screws or clanps
of high-tensile material. Each inpeller shall be individually bal anced.
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The conplete assenbly, with notor, shall not exceed 0.038 M 1.5 mls of

vi bration when given a running test. Power to operate the vacuum punp
shall be in direct proportion to the volume of air exhausted and shall not
exceed the normal notor rating. The vacuum produced shall be substantially
constant throughout the operating range of the vacuum punp. Provide
continuous duty NEMA MG 1, 3500 RPM maxi mum T-frame, dripproof design
motor with either sealed or |ubricatable bearings. Operating tenperature
rise of the notor shall not exceed 22 degrees C 72 degrees F. Each vacuum
punp assenbly shall be nounted on resilient isolator pads as recommended by
the manufacturer. The pads shall not be fastened to the facility floor

2.8.1.2 Rot ar y- Vane Vacuum Punp

Provi de | ow speed, positive displacenent, oil lubricated rotary-vane vacuum
punps with separate, standard NEMA frane size, high efficiency notors.
Provi de automatic lubrication of moving punp parts by an oiling system not
dependent on noving parts and operated only by gravity and vacuum Provide
vacuum punp constructed to provide protection agai nst ingesting

particul ates larger than 15 p into punp, operating with insufficient

| ubrication, and water contanination of oil. Provide electrical overload
by thernmal sensors built into single phase notors or thermal sensors built
into three phase notor starters; three phase notor starters additionally
prot ected agai nst single phasing. Provide continuous duty, NEMA rated,
C-face, TEFC notor with 1.15 service factor, and maxi rum of 1800 RPM

2.8.1.3 Regener ati ve Bl ower

Provi de regenerative bl ower consisting of one inpeller, nounted directly on
the notor shaft. Provide precision cast aluminuminpeller with nultiple
radi al bl ades at its periphery. The inpeller shall be the only noving
part, and shall not require any lubrication. Dynanmically bal ance the
impeller to provide vibration-free operation w thout the need for vibration
isolators. The inpeller shall be installed between the bl ower housing and
cover. Provide housing and cover of cast al um num and provided with

mul tiple heat-dissipating fins. There shall be no netal -to-netal contact
within the bl ower housing. GO lubrication shall not be required providing
oil free discharge gas. The heat-dissipating fins shall efficiently

m nimi ze heating of the conpressed gas. Blower shall have a guaranteed
ultimte vacuum of 60 kPa 12 inches Hg vacuum Provi de notor supported by
out board mounted, grease lubricated, anti-friction bearings. The bearings
shal |l be | ocated outside of the conpression chanber to nmaxinize operating
efficiency and bearing life. Provide bearing housing conservatively | oaded
and rated for an L(10) life of not |ess than 200,000 hours. Shaft main
bearings of the sleeve type with heavy duty bushings or rolling el enent
type in accordance with ABMA 9 or ABVA 11. Provide a lip seal to nininze
| eakage where the nmotor shaft passes through the bl ower housing. Bl ower
produci ng noi se levels shall not exceed 75 dBA. Additional silencers may
be installed to further reduce the noise |level. Provide continuous duty
NEMA rated, TEFC motor with 1.15 service factor, and maxi mum of 3600 RPM

Bl ower shall be direct driven. Provide blower nmanufactured in accordance
with 1 SO 9001, and UL listed, CE conpliant, DIN VDE 0530. Each bl ower
modul e shall include a separator with check val ve, flex connector

isolation valve and a relief valve. The vacuum punp control sw tches shal
be control panel nounted and shall be set as foll ows:

Lead Punp Cont i nuous Operation

SECTION 22 60 70 Page 24



Lag Punp Start 84 kPa 5 inches Hg vacuum

Stop 73 kPa 8 inches Hg vacuum

]2.8.2 Pi pe Isolators

Provide flexible, resilient band-seal ed (clanped) sleeves furnished to

i solate the vacuum punp from associ ated piping. Size sleeve couplings in
accordance with the exhauster intake and output connections. Provide pipe
isolators with steel coupling guards.

2.8.3 Valves
2.8.3.1 Vol unme Control Val ve

Provide the input of each vacuum punp with an adjustable air volune control
val ve to prevent accidental vacuum punp overload and to provide a neans of
adj usting the upper design capacity lint. The volume control valve shal
be built in or imediately adjacent to the first or input stage of the
vacuum punp and shall be preset by the manufacturer during certification
procedure. The valve shall be a butterfly type with cast iron body with
corrosive resistant internals.

2.8.3.2 Anti surge Val ve

Provi de the input of each vacuum punp with an antisurge valve that wll
operate proportionally and automatically throughout the vacuum punp's
designed range. This valve shall continually sense the notor current and
mai ntain a predeterm ned operational |evel of volume by proportionally

bl eeding air into the system The valve shall be equipped with a silencer
to attenuate air noise to 85 dBA or below. The valve shall be installed
in, on, or near the first stage of the vacuum punp and can be nounted in
conjunction with the directional flow valve.

2.8.3.3 Di recti onal Fl ow Val ve

Provide the input of each vacuum punp with a directional flow valve to
prevent back flow of air through the shutdown. The directional flow valve
shall be cast iron with corrosive resistant internals.

2.8.4 Exhaust Sil encer

Provi de each vacuum punp exhaust with a separate air discharge silencer of
the open-bore expansion type. No interior baffling or shrouding will be
permtted. The silencer shall satisfactorily attenuate air noise to a

| evel bel ow 85 dBA.

2.8.5 Control Panel

Provide UL 508A listed and | abel ed control panel in a NEMA 250 Type 12

encl osure. Provide Hand-Of-Auto switch for each vacuum punp for selection
of normal operation (automatic alternation) or manual selection of |ead and
| ag vacuum punp. Provide autonmatic alternation of vacuum punps based on a
first-on/first-off principle with provisions for sinultaneous operation

The | ag vacuum punp shall be able to start automatically if the | ead vacuum
punp fails to operate. Provide nmanual reset for thermal malfunction
shutdown. Al control and alarmfunctions shall remain energized while any
vacuum punp in the systemrenains electrically online. Provide magnetic
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nmotor starters with integral overload and short circuit protection, wth

| ockabl e di sconnecting neans. Provide running |ight and el apsed run-tinme
meter for each vacuum punp. Provide circuit breakers with single point
power feed connection. Provide 120 VAC control circuit transforners with
fused primary and secondary. Provide vacuum control switches. Provide
integral PLC controller for automatically sw tching operating sequence of
vacuum punps. Provide back-up circuit in case of PLC failure. Provide
digital display interface. User interface shall display all alarm
condi ti ons, vacuum punp nai ntenance intervals, vacuum punp perfornmance
war ni ngs, average system vacuum demand, vacuum punps on/off status, system
nmodel nunber and serial nunber, and phone nunber to call for service
Provi de audi bl e and visual local alarms with silence button, renote alarm
connections, and safety devices as required by NFPA 99. Local alarns shal
have contacts to allow indication of a fault condition at the master alarm
panel if one or nore local alarns are activated. Provide the follow ng
alarnms: Lag vacuum punp In Use.

.8.6 Central Wet Separators

The OE systemshall utilize a central wet separator. Provide separator
tanks constructed of a nonnetallic, noncorrosive, inert material or
composite such as glass-reinforced plastic (GRP). Tanks shall be of

one-pi ece construction, with snooth, interior walls. Tanks shall be
freestanding. Tanks shall be high-pressure vessels able to withstand a
constant negative pressure of 51 kPa 15 inches Hg vacuum The bottom of
the tanks shall be convex with drain at the apex of convexity. Provide
separ ator tanks equi pped with nechani cal overflow protection. [Provide
preplunmbed with a 360 degree nozzle internal washdown systemwi th timer.
The washdown system shall include a 115 VAC automatic-flush

cl ock-controll ed nechani smwhich shall effect a conplete washdown of the
interior of the separator at any predeterm ned tine of day or night.
Washdown tine shall be adjustable for up to at least 3 mnutes. The tiners
shall be in the main electric control panel. The cold water supply to the
automatic tank flush unit shall be equipped with an in-line filter with
40-mesh stainless steel screens. Filter shall be supplied as part of the
CE system] Each separator tank shall be equipped with an el ectronic

hi gh-1ow liquid | evel sensor which shall performas the primary overfil
protector. In nultiple-tank installations, one tank shall be adjusted to
sense 90 percent of its capacity and the other tank 100 percent of its
capacity via the liquid-level sensing devices. Each sensor shall control a
115 volt ac electrically operated output air solenoid valve |ocated to
control the outgoing air fromthe tank to the vacuum punp. Each tank shal
be equipped with a gate and swi ng type check valve at the bottom drain.
Wth negative pressure in the tank, the check valve shall remain closed to
mai ntai n vacuum \When negative pressure ceases, either by vacuum punp

shut down or by closure of the outgoing air solenoid control by the liquid

| evel sensor, the check valve shall open and the tank shall undergo gravity
drain.

.8.7 Vacuum Rel i ef Val ve

Provi de vacuumrelief valve. The valve shall operate automatically. The
val ve shall be equipped with a silencer to attenuate air noise to 85 dBA

.8.8 Anal gam Separ at or
Provi de amal gam separator consisting of a sedimentation collection chanber

that is renovable. Separation process shall be sedinmentation which may be
suppl enented with filtration, and/or ion exchange. Unit shall be
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conpatible for use on wet and dry vacuum systens. Assenbly shall be wall
or floor nounted. Provide mnimum40 nm1-1/2 inch inlet and outl et
connection. Unit shall be 1SO 11143 Certified and have a m ni rum of 99
percent renoval efficiency.

2.9 H GH VOLUME LABORATORY DUST EVACUATI ON (LE) SOURCE

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkhkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkhkhkhkkkkkkkkkk

NOTE: The high-vol une | aboratory dust evacuation
system (LE) is an independent vacuum system
specifically designed for scavengi ng, collecting,
and filtering of grinding and polishing particul ates
generated in the dental/nedical |aboratory. This
system was previously designated LDE

*kkkkkkkkkkkkkkkkkkkkkkkkkhkhhhhkkkkkkkkkkkkhkhhkhhkkkkkkkkkkkkhkhhkhhkhkkkkkkkkkik

a. Provide conplete factory-packaged, factory-tested, continuous-duty
source(s). Each source shall contain vacuum punps, receiver, control
panel , source shutoff, punp isolation valves and other conponents as
i ndi cated, required by the Standards, and necessary to provide conplete
performance. Each source shall require single-point connections to
power w ring, warning systemwring, and piping system

b. The LE system shall be conposed of standard nmanufactured products,
conplete with devices nornally furnished and devi ces required herein.
The LE system shall be supplied by an established manufacturer of
commercially available industrial quality vacuum system The LE shal
be a dry systemfor collection of dust and grinding particulates. The
system shall consist of one vacuum punp, except for area | aboratory
(ADL) application, and a dry, cyclonic, filtered separator.

9.1 Vacuum Punps

Provi de self-governing, nultistage, centrifugal type turbines of overhung
or outboard design. The vacuum punp shall operate at a speed not to exceed
3600 RPM  The vacuum punp shall be connected to its drive notor by
multiple V-belts. The vacuum punp shaft shall have a m ninmumof two radia
bearings and at | east one support bracket. Bearings may be
permanent | y-lubricated sealed or lubricatable type. The vacuum

punp/ connector/drive motor assenbly shall be fastened to a plate or frame
structure. Power to operate the exhauster at the cal cul ated design | oad
shal | not exceed the normal notor rating. Power required shall be in
direct proportion to the volune of air exhausted. The vacuum produced
shal | be substantially constant throughout the design operating range of
the exhauster. Vacuum punp cases shall be cylindrical in design. Cases
and end plates may be constructed of either heavy-gauge sheet steel rigidly
wel ded at seans or sections, or of cast grey iron. Sheet steel end plates

shal | be either concave or convex for flex resistance. |Inlet connections
may be axially or tangentially placed. Exhaust connections may be
tangential to the casing. Inlet and outlet connections shall be sized to

all ow free air movenent through the vacuum punp, w thout flow
restrictions. The vacuum punp shall have an adjustable volume contro
device in, on, or adjacent to the first stage of the input and an exhaust
silencer on the output. The silencer and all plunbing shall be connected
to the vacuum punp flexi bl e sl eeve connectors. Internal noving parts of
the vacuum punp shall be constructed with not less than 3.2 nm 1/8 inch
cl earance throughout to prevent damage by transient particul ates.

I mpel l ers shall be constructed of built-up sheet or high tensile
conposites. Inpellers shall be of the backward curved design. Inpellers
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shal |l be securely attached to the exhauster shaft by set screws or clanps
of high-tensile material. Each inpeller shall be individually bal anced.
The conpl ete assenbly with notor, shall not exceed 0.038 M 1-1/2 nils of
vi bration when given a running test. The vacuum punp shall be sized to
produce the designated performance standards at the above-sea-|eve

el evation of the proposed installation site, and shall be so certified by
the manufacturer by equipnent tag or plate, or by letter of certification
i dentifying the turbo-exhauster by serial nunber.

.9.2 Motor

Provi de continuous duty NEMA MG 1, 3500 RPM maxi num T-frame, dripproof
design notor with either sealed or lubricatable bearings. Operating
temperature rise of the notor shall not exceed 22 degrees C 72 degrees F.

.9.3 | sol ati on Pads

The vacuum punp assenbly shall be nounted on resilient isolator pads as
recomended by the manufacturer. The pads shall not be fastened to the
facility floor. Vibration transm ssion shall be linmted to less than 5
percent of the | owest frequency of vibration.

.9.4 Pi pe Isolators

Provide flexible, resilient clanped sleeves furnished to isolate the vacuum
punp from associ ated plunbing. Sleeve couplings shall be sized in
accordance with the exhauster intake and output connections. Pipe

i solators shall be provided with steel coupling guards

.9.5 Vol ume Control Device

Provi de input of the vacuum punp with an adjustable air volune contro
device to prevent accidental overload and to provide a neans of adjusting
the upper design capacity linmit. The volune control device may be built-in
or inmmedi ately adjacent to the first or input stage of the exhauster and
shal |l be preset by the manufacturer during certification procedure.

.9.6 Exhaust Sil encer

The vacuum punp shall output to an air discharge silencer of the open-bore
expansion type. No interior baffling or shrouding will be permtted. The
silencer shall satisfactorily attenuate air noise to a | evel bel ow 85 dBA

.9.7 Control Panel

Provide UL 508A listed and | abel ed control panel in a NEMA 250 Type 12

encl osure. Provide Hand-Of-Auto switch for each vacuum punp for selection
of normal operation (automatic alternation) or nmanual selection of |ead and
| ag vacuum punp. Provide automatic alternation of vacuum punps based on a
first-on/first-off principle with provisions for sinultaneous operation

The |l ag vacuum punp shall be able to start automatically if the |ead vacuum
punp fails to operate. Provide manual reset for thermal mal function
shutdown. Al control and alarmfunctions shall remain energized while any
vacuum punp in the systemrenains electrically online. Provide nmagnetic
nmotor starters with integral overload and short circuit protection, wth

| ockabl e di sconnecting neans. Provide running Iight and el apsed run-tinme
meter for each vacuum punp. Provide circuit breakers with single point
power feed connection. Provide 120 VAC control circuit transforners with
fused primary and secondary. Provide vacuum control switches. Provide
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integral PLC controller for automatically sw tching operating sequence of
vacuum punps. Provide back-up circuit in case of PLC failure. Provide
digital display interface. User interface shall display all alarm
condi ti ons, vacuum punp nai ntenance intervals, vacuum punp perfornmance
war ni ngs, average system vacuum demand, vacuum punps on/off status, system
nmodel nunber and serial nunber, and phone nunber to call for service
Provi de audi bl e and visual local alarms with silence button, renote al arm
connections, and safety devices as required by NFPA 99. Local alarns shal
have contacts to allow indication of a fault condition at the master alarm
panel if one or nore local alarns are activated. Provide the follow ng
alarns: Lag vacuum punp In Use.

.9.8 Central Separator

Provi de freestanding central separator of heavy-gauge steel and all-wel ded
construction. The separator chanber shall be of the cyclonic type and
shal | effectively separate and trap all particulate matter contained in the
vacuum input. The internal configuration of the separator shall be such
that air | eaving the cyclonic chanber shall be directed upward through
filter bags to effect final cleaning of the air before its entry into the
vacuum punp. The lower part of the separator enclosure shall contain an
easily accessible and serviceabl e debris container. The container shal

|l ock into operating position to forma positive seal between the renovabl e
contai ner and the separator enclosure. The debris container shall be
removabl e and reinstallable without the use of tools. The container shal
be equi pped with casters to facilitate noving for enptying and
reinstallation alignnent and shall have a pivoting handle to facilitate
handl i ng. The separator shall be equipped with a filter-shaker nechani sm
actuated by an electric notor operating through nechanical |inkage to the
shaker mechanism An electrical switch to control the shaker notor shal
be on or adjacent to the separator. The separator shall be equipped with
an easily renoved screw or bolt-fastened access panel to provide easy
access for filter inspection and service.

. 9.9 Primary Separator

When necessary to satisfy specific design requirenents, a prinmary separator
shall be used in addition to, and ahead of, the central separator. The
primary separator shall be of the cyclonic type and shall effect initia
separation of abrasive particul ates before vacuum air and debris enter the
central separator. The primary separator shall be of heavy-gauge steel

al | wel ded-seam construction, and may be freestandi ng or wal |l - nount ed.

.9.10 Air Volune Relief Valve

Provi de nechanically operated air volune relief valve, requiring no

el ectrical power. The valve shall operate autonmtically, sensing negative

pressure in the system and opening and cl osing proportionately to maintain

designed air capacity to the vacuum punp regardl ess of the nunber of inlets
online. Valve shall be equipped with silencer to attenuate air noise to 85
dBA or |ess.

.9.11 Vacuum I nl ets

User inlets for technicians' benches shall be 32 mm 1-1/4 inches ID and for
fixed-equi prent | ocations, 40 mm 1-1/2 inches ID, with renovable friction
fit adapters sized to receive 80 nm3 inch ID flexible hose. Adapters
shal | provide an airtight seal when inserted into the vacuuminlet. Inlets
shal | have attached pivot or hinge-nounted doors. Wen closed, the doors
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shal |l provide an airtight seal to close off the vacuuminlet; when open
they shall not interfere with insertion of the adapters with 80 mm 3 inch
I D hose attached.

]2.10 MEDI CAL COMPRESSED Al R (MA) SOURCE

Provi de conpl ete factory-packaged, factory-tested, continuous-duty
source(s). Each source shall contain air conpressors, receiver, dryers
filters, control panel, source shutoff, compressor isolation valves and

ot her conponents required by NFPA 99, and necessary to provide conplete
performance. Each source shall require single-point connections to power
Wi ring, warning systemwring, and piping system Tank-nounted air
conpressors shall be manufactured to conply with UL listing requirenents.
Air conmpressors shall have manufacturer's name and address, together with
trade nane and catal og nunber, on a namepl ate securely attached to the
equi prrent. Provide guards to shield exposed noving parts. Provide an
intake air filter and silencer with each conpressor. Provide aftercooler
and noi sture separator installed between conpressors and air receivers, to
remove noisture before the air enters the receiver. Aftercoolers shall be
air cooled. The air shall pass through a sufficient nunmber of tubes to

af fect cooling. Tubes shall be sized to give nmaxi num heat transfer.
Cool i ng capacity of the aftercool er shall be sized for the total capacity
of the conpressors

2.10.1 Ai r Conpressors

Provide [scroll type conpressors] [reciprocating teflon-ring type
conmpressors designed such that no oil is adnmnistered to the air cylinder
the portion of the piston rod that travels in the crankcase section does
not travel in any portion of the air-cylinder section, and with provision
to prevent the flow of lubrication oil along the piston rod into the
air-cylinder section]. Provide a pressure gauge calibrated to 2068 kPa 300
psi, and equi pped with a gauge cock and pul sati on danpener for installation
adj acent to the pressure switch. The notor and conpressors shall be
directly connected or operated by V-belt drive. Conpressors shall be
sequenced to start autommtically when the pressure drops to a preset

point. Conpressors shall be air cooled. Provide each conpressor chanber
with a high-tenmperature sensor to activate a local alarm Provide
continuous duty NEMA rated, open dripproof notor with 1.15 service factor
and maxi mum of 3600 RPM

2.10.2 Air Receiver

Provi de recei ver designed for 1034 kPa 150 psi mi ni mum wor ki ng pressure,
factory air tested to 1.5 times the working pressure, neeting

ASME BPVC SEC VIII D1. Provide receiver equipped with safety relief valves
and accessories, including but not limted to pressure gauge, sight glass,
and automatic and manual drains. The outside of receiver shall be

gal vani zed or supplied with factory applied commercial enanel finish. The
interior of the receiver shall be a factory applied vinyl lining. Provide
a display of the ASME seal on the receiver, or a certified test report from
an approved independent testing |aboratory indicating conformnce to the
ASME Code. Provide receiver(s) with a three (3) valve bypass for servicing

2.10.3 Control Pane
Provide UL 508A listed and | abel ed control panel in a NEMA 250 Type 12

encl osure. Provide Hand-O f-Auto switch for each conpressor for selection
of normal operation (automatic alternation) or manual selection of |ead and
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| ag conpressors. Provide automatic alternation of conpressors based on a
first-on/first-off principle with provisions for sinultaneous operation

The |l ag conpressor shall be able to start automatically if the |ead
conmpressor fails to operate. Provide manual reset for thermal mal function
shutdown. Al control and alarmfunctions shall remain energized while any
conpressor in the systemrenmains electrically online. Provide nmagnetic
nmotor starters with integral overload and short circuit protection, with

| ockabl e di sconnecting neans. Provide running Iight and el apsed run-tinme
meter for each conpressor. Provide circuit breakers with single point
power feed connection. Provide 120 VAC control circuit transforners with
fused primary and secondary. Provide pressure control sw tches or pressure
transducer. Provide integral PLC controller for automatically sw tching
operating sequence of conpressors. Provide back-up circuit in case of PLC
failure. Provide digital display interface. User interface shall display
all alarmconditions, punp maintenance intervals, conpressor perfornmance
war ni ngs, average system air denmand, average dewpoi nt and CO | evels on
system conpressors on/off status, system nodel nunber and serial nunber,
and phone nunber to call for service. Provide audible and visual |oca
alarns with silence button, renpte al armconnections, and safety devices as
required by NFPA 99. Local alarnms shall have contacts to allow indication
of a fault condition at the master alarmpanel if one or nore |ocal alarns
are activated. Provide the follow ng al arns:

a. Lag conpressor In Use.

b. High discharge tenperature.
c. High carbon nonoxide |evels.
d. Hi gh dewpoint |evel

.10.4 Desiccant Air Dryers

Provide two identical twi n-tower heatless desiccant air dryers. Provide
dryers sized to achieve a pressure dewpoint -40 degrees C -40 degrees F at
the maxi mum cal cul at ed NFPA system capacity. Provide lubricant free
operation. Provide econonizer cycle that reduces purge air requirenents to
mat ch actual noisture |oading. Provide solid-state cycle timer, OSHA purge
exhaust mufflers, and a pressure gauge for each tower.

.10.5 Filtration and Pressure Reducing Station

Provide two pre-filters rated 0.01 micron filtration with an efficiency
exceedi ng 99.9999 percent D.OP. (Validated), two activated carbon
filters, and two 1 nicron filters with an efficiency exceedi ng 99. 9999
percent D.OP. (Validated) installed downstream of the carbon filters
Provide all filters with a differential pressure gauge with col or change

i ndi cator and automatic drain val ve except the activated carbon filters.
Provi de downstream of the final filters a dual-line pressure regulating
assenbly consisting of two pressure regulators with pressure gauges, inlet
and outlet isolation ball valves, and pressure relief valves. A
filters/pressure regulators shall be arranged so that the isolation of one
filter/ regulator will not affect the operation of the second

filter/regulator.

.10.6 Dew Poi nt Monitor

Provi de dew point nonitor to continuously nonitor the dew point of the
medi cal conpressed air. Provide ceranic type (alum num oxide type is not
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acceptable) sensor with systemaccuracy of +/- 1 degree C 2 degrees F. The
dew point alarmshall be factory set at 2 degrees C 36 degrees F and be
field adjustable. Provide activation of local alarmand all naster al arms
when the dew point at system pressure exceeds + 4 degrees C 39 degrees F.
Provide activation of nonitor's signal at all nmaster alarmpanels if the
moni tor | oses power. NMbnitor shall neet requirenments of NFPA 99

.10.7

Car bon Mbonoxi de Moni t or

Provi de carbon nonoxi de nonitor to continuously nonitor the nedica
conpressed air for carbon nonoxide, and to actuate a local alarmif the
carbon nonoxide level is 10 ppmor higher. Provide activation of nonitor's
signal at all nmaster alarmpanels if the nonitor | oses power. Mbnitor
shal | neet requirements of NFPA 99

11

MEDI CAL- SURG CAL VACUUM (M) SOURCE

Provi de conpl ete factory-packaged, factory-tested, continuous-duty
source(s). Each source shall contain vacuum punps, receiver, contro
panel , source shutoff, punp isolation valves and other conponents as

i ndi cated, required by NFPA 99, and necessary to provide conplete
performance. Each source shall require single-point connections to power
Wi ring, warning systemwring, and piping system

.11,

1

Vacuum Punps

kkkkkkkkkkkkkkkkkkkkkkhhhkhkkkkkkkkkkkkhhkhhkkkkkkkkkkkkkhkhhhhkkkkkx

NOTE: Water sealed liquid ring vacuum punps shoul d
generally not be used. |If used then they nust fully
nmeet the water conserving features outlined within

*%

*% *% *% *% *% *% *% *% *% *% *% *%%

Provide [non-lubricated rotary] [non-contacting dry claw] [recircul ating
water sealed liquid ring] vacuum punps. Munt each punp and its notor on
nmodul ar skids in a horizontal or vertical configuration with coupling and
guard. Punps and notors for small systens may be tank nounted. Provide
hi gh efficiency nmotors. Provide shutoff valve on each punp inlet. Provide
vacuum gauge at each punp inlet.

a.

b

Provi de conpletely dry non-lubricated rotary vane punps equi pped with
sel f-1ubricating carbon/graphite vanes. Bearings shall be lubricated
and sealed. No oil is permtted in any punp. Each punp shall be
conpletely air-cooled and have absolutely no water requirement. Each
punp shall be fitted with a 5 micron inlet filter and be equipped with
a vacuumrelief valve, check valve to prevent backflow through

of f-cycle units, flexible connector, isolation valve, and vibration

i solators at each nounting location. Provide continuous duty NENVA
rated, C-face, open dripproof motor with 1.15 service factor, and

maxi mum of 1800 RPM ]

Provi de non-contacting dry claw style rotary punps. Interna
construction shall be friction free and the rotors shall be
non-contacting. The air end shall be oil free and require no

seal ants. Each punp shall be air cool ed and conti nuous duty rated.
Each punmp shall be provided with a single |ubricated gearbox requiring
oi | change not nore often than 5,000 operating hours. Each punp shal
be provided with an exhaust silencer. The punps shall be equipped with
hi gh vacuum shut down, high tenperature shutdown and alarm The

| ubricant supplied shall be inert with oxygen. Each punp shall be
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fitted with a 5 mcron inlet filter and be equi pped with a vacuum
relief valve, check valve to prevent backfl ow through off-cycle units,
flexi ble connector, isolation valve, and vibration isolators at each
nounting | ocation. Provide continuous duty NEMA rated, C-face, TEFC
nmotor with 1.15 service factor, and naxi nrum of 3500 RPM ]

[ c. Provide oil-free, single-stage positive displacenent, and non-pul sating
recirculating water sealed liquid ring type punps. The punps shall be
fitted with nmechani cal seals. The punp shall be of all iron
construction with a bronze or stainless rotor and carbon steel shaft.
Under normal operation, systemshall mnimze fresh seal water required
to 0.05 L/s 0.75 gpm System shall include reservoir sufficient for up
to 48 hours operation w thout fresh water supply. Each punp shall be
equi pped with a vacuumrelief valve, check valve to prevent backfl ow
through of f-cycle units, flexible connector, isolation valve, and
vibration isolators at each mounting location. Systemshall be totally
self contained. Provide continuous duty NEMA rated, open dri pproof
nmotor with 1.15 service factor, and naxi nrum of 1800 RPM ]

2.11.2 Vacuum Recei ver

Provi de recei ver designed for 1034 kPa 150 psi mi ni mum wor ki ng pressure,
factory air tested to 1.5 tines the working pressure, neeting

ASME BPVC SEC VIII D1. Provide receiver equipped with safety relief valves
and accessories, including but not limted to vacuum gauge, sight gl ass,
and automatic and manual drains. The outside of receiver shall be

gal vani zed or supplied with factory applied conmercial enanel finish. The
interior of the receiver shall be a factory applied vinyl lining. Provide
a display of the ASME seal on the receiver or a certified test report from
an approved i ndependent testing | aboratory indicating conformance to the
ASME Code. Provide receiver(s) with a three (3) val ve bypass for servicing

2.11.3 Control Pane

Provide UL 508A listed and | abel ed control panel in a NEMA 250 Type 12

encl osure. Provide Hand-Of-Auto switch for each vacuum punp for selection
of normal operation (automatic alternation) or manual selection of |ead and
| ag vacuum punp. Provide autonmatic alternation of vacuum punps based on a
first-on/first-off principle with provisions for sinultaneous operation

The |l ag vacuum punp shall be able to start automatically if the |ead vacuum
punp fails to operate. Provide nmanual reset for thermal mal function
shutdown. Al control and alarmfunctions shall remain energized while any
vacuum punp in the systemrenains electrically online. Provide nmagnetic
motor starters with integral overload and short circuit protection, with

| ockabl e di sconnecting neans. Provide running Iight and el apsed run-tinme
meter for each vacuum punp. Provide circuit breakers with single point
power feed connection. Provide 120 VAC control circuit transfornmers with
fused primary and secondary. Provide vacuum control switches. Provide
integral PLC controller for automatically sw tching operating sequence of
vacuum punps. Provide back-up circuit in case of PLC failure. Provide
digital display interface. User interface shall display all alarm
condi ti ons, vacuum punp nai ntenance intervals, vacuum punp perfornmance
war ni ngs, average system vacuum denmand, vacuum punps on/off status, system
nmodel nunber and serial nunber, and phone nunber to call for service
Provi de audi bl e and visual local alarms with silence button, renote al arm
connections, and safety devices as required by NFPA 99. Local alarns shal
have contacts to allow indication of a fault condition at the master alarm
panel if one or nore local alarns are activated. Provide the follow ng
alarns: Lag vacuum punp In Use.
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[2.12 WASTE ANESTHESI A GAS DI SPOSAL VACUUM (WAGD) SOURCE

[

[

Provi de conpl ete factory-packaged, factory-tested, continuous-duty
source(s). Each source shall contain vacuum punps, receiver, contro
panel , source shutoff, punp isolation valves and other conponents as

i ndi cated, required by NFPA 99, and necessary to provide conplete
performance. Each source shall require single-point connections to power
Wwiring, warning systemwring, and piping system

.12.1 Vacuum Punps

Provide [non-lubricated rotary] [non-contacting dry claw] [regenerative

bl ower] [recirculating water sealed liquid ring] vacuum punps. Munt each
punp and its motor on nodul ar skids in a horizontal or vertica
configuration with coupling and guard. Punps and notors for snall systens
may be tank nounted. Provide high efficiency notors. Provide shutoff

val ve on each punp inlet. Provide vacuum gauge at each punp inlet.

a. Provide conpletely dry non-lubricated rotary vane punps equi pped with
sel f-lubricating carbon/graphite vanes. Bearings shall be |ubricated
and sealed. No oil is permitted in any punp. Each punp shall be
conpl etely air-cooled and have absolutely no water requirenment. Each
punp shall be fitted with a 5 micron inlet filter and be equi pped with
a vacuumrelief valve, check valve to prevent backflow through
of f-cycle units, flexible connector, isolation valve, and vibration
i solators at each nmounting |ocation. Provide continuous duty NEMA
rated, C-face, open dripproof nmotor with 1.15 service factor, and
maxi mum of 1800 RPM ]

b. Provide non-contacting dry claw style rotary punps. Interna
construction shall be friction free and the rotors shall be
non-contacting. The air end shall be oil free and require no
seal ants. Each punp shall be air cool ed and conti nuous duty rated.
Each punp shall be provided with a single |ubricated gearbox requiring
oi | change not nore often than 5,000 operating hours. Each punp shal
be provided with an exhaust silencer. The punps shall be equipped with
hi gh vacuum shut down, high tenperature shutdown and alarm The
| ubricant supplied shall be inert with oxygen. Each punp shall be
fitted with a 5 micron inlet filter and be equi pped with a vacuum
relief valve, check valve to prevent backfl ow through off-cycle units,
fl exi bl e connector, isolation valve, and vibration isolators at each
nounting location. Provide continuous duty NEMA rated, C-face, TEFC
nmotor with 1.15 service factor, and maxi num of 3500 RPM ]

c. Provide regenerative bl ower vacuum punps consi sting of one inpeller
nmounted directly on the notor shaft. Provide precision cast alum num
inmpeller with multiple radial blades at its periphery. The inpeller
shall be the only noving part, and shall not require any |lubrication
Dynani cal | y bal ance the inpeller to provide vibration-free operation
wi thout the need for vibration isolators. The inpeller shall be
install ed between the bl ower housing and cover. Provide housing and
cover of cast alum num and provided with nultiple heat-dissipating
fins. There shall be no netal-to-netal contact within the bl ower
housing. Q| lubrication shall not be required providing oil free
di scharge gas. The heat-dissipating fins shall efficiently mininize
heating of the conpressed gas. Blower shall have a guaranteed ultinate
vacuum of 11 inches Hg vacuum Provi de notor supported by outboard
nount ed, grease lubricated, anti-friction bearings. The bearings shal
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be | ocated outside of the conpression chanber to naxini ze operating
efficiency and bearing Iife. Provide bearing housing conservatively

| oaded and rated for an L(10) life of not |ess than 200, 000 hours.

Shaft main bearings of the sleeve type with heavy duty bushings or
rolling elenent type in accordance with ABMA 9 or ABVMA 11. Provide a
lip seal to minimze | eakage where the notor shaft passes through the
bl ower housi ng. Bl ower produci ng noise |levels shall not exceed 75

dBA. Additional silencers may be installed to further reduce the noise
| evel . Provide continuous duty NEMA rated, TEFC notor with 1.15
service factor, and maxi num of 3600 RPM Bl ower shall be direct

driven. Provide bl ower manufactured in accordance with | SO 9001, and
UL listed, CE conpliant, DIN VDE 0530. Each punp shall include a check
valve, inlet filter, flex connector, isolation valve and a relief valve
mounted at the punp inlet. The vacuum punp control sw tches shall be
control panel mounted and shall be set as follows:

Lead Punp Cont i nuous Operation
Lag Punp Start 88 kPa 4 inches Hg vacuum

Stop 81 kPa 6 inches Hg vacuum

[ d. Provide oil-free, single-stage positive displacenent, and non-pul sating
recirculating water sealed liquid ring type punps. The punps shall be
fitted with nmechani cal seals. The punp shall be of all iron
construction with a bronze or stainless rotor and carbon steel shaft.
Under normal operation, systemshall mnimze fresh seal water required
to 0.05 L/s 0.75 gpm Systemshall include reservoir sufficient for up
to 48 hours operation w thout fresh water supply. Each punp shall be
equi pped with a vacuumrelief valve, check valve to prevent backfl ow
through of f-cycle units, flexible connector, isolation valve, and
vibration isolators at each mounting location. Systemshall be totally
self contained. Provide continuous duty NEMA rated, open dri pproof
nmotor with 1.15 service factor, and naxi nrum of 1800 RPM ]

2.12.2 Vacuum Recei ver

Provi de recei ver designed for 1034 kPa 150 psi mi ni mum wor ki ng pressure,
factory air tested to 1.5 tines the working pressure, neeting

ASME BPVC SEC VIII D1. Provide receiver equipped with safety relief valves
and accessories, including but not limted to vacuum gauge, sight gl ass,
and automatic and manual drains. The outside of receiver shall be

gal vani zed or supplied with factory applied conmercial enanel finish. The
interior of the receiver shall be a factory applied vinyl lining. Provide
a display of the ASME seal on the receiver or a certified test report from
an approved i ndependent testing | aboratory indicating conformance to the
ASME Code. Provide receiver(s) with a three (3) valve bypass for servicing

2.12.3 Control Pane

Provide UL 508A listed and | abel ed control panel in a NEMA 250 Type 12

encl osure. Provide Hand-Of-Auto switch for each vacuum punp for selection
of normal operation (automatic alternation) or nmanual selection of |ead and
| ag vacuum punp. Provide autonmatic alternation of vacuum punps based on a
first-on/first-off principle with provisions for sinultaneous operation

The |l ag vacuum punp shall be able to start automatically if the |ead vacuum
punp fails to operate. Provide nmanual reset for thermal mal function
shutdown. Al control and alarmfunctions shall remain energized while any
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vacuum punp in the systemrenains electrically online. Provide nmagnetic

nmot or star

ters with integral overload and short circuit protection, with

| ockabl e di sconnecting neans. Provide running Iight and el apsed run-tinme

meter for

each vacuum punp. Provide circuit breakers with single point

power feed connection. Provide 120 VAC control circuit transforners with
fused primary and secondary. Provide vacuum control swi tches. Provide
integral PLC controller for automatically sw tching operating sequence of
vacuum punps. Provide back-up circuit in case of PLC failure. Provide

digital di

splay interface. User interface shall display all alarm

condi ti ons, vacuum punp nai ntenance intervals, vacuum punp perfornmance

war ni ngs,

aver age system vacuum demand, vacuum punps on/off status, system

nmodel nunber and serial nunber, and phone nunber to call for service
Provi de audi bl e and visual local alarms with silence button, renote al arm
connections, and safety devices as required by NFPA 99. Local alarns shal
have contacts to allow indication of a fault condition at the master al arm
panel if one or nore local alarns are activated. Provide the follow ng
alarns: Lag vacuum punp In Use.

I 2.13 | NSTRUMENT COVPRESSED Al R (1 A) SOURCE

*kkkkkkkkkkkkkkk
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NOTE: Instrunent conpressed air may be used in lieu
of nitrogen as a support gas in nmedical and denta
facilities with prior approval by the using
facility. If instrunment conpressed air is present
inthe facility, the source equipnent can al so
supply the | aboratory conpressed air (LA) and/or the
process conpressed air (PA) systens. Pressure

regul ators are required.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

a. Provide conplete factory-packaged, factory-tested, continuous-duty
source(s). Each source shall contain air conpressors, receiver,
dryers, filters, control panel, source shutoff, conpressor isolation
val ves and ot her conponents as indicated, required by NFPA 99, and
necessary to provide conplete perfornmance. Each source shall require
si ngl e-poi nt connections to power wring, warning systemwring, and
pi pi ng system

b. Tank-mounted air conpressors shall be manufactured to conply with UL
listing requirenents. Air conpressors shall have manufacturer's nane
and address, together with trade nane and catal og nunber, on a

nanepl

ate securely attached to the equipnent. Provide guards to shield

exposed noving parts. Provide an intake air filter and silencer with
each conpressor. Provide aftercool er and noi sture separator installed
bet ween conpressors and air receivers, to renpve noisture before the
air enters the receiver. Aftercoolers shall be air cooled. The air

shal |
Tubes

pass through a sufficient nunber of tubes to affect cooling.
shal | be sized to give maxi num heat transfer. Cooling capacity

of the aftercooler shall be sized for the total capacity of the

COMPpressors.
2.13.1 Ai r Conpressors
Provi de conpressors with the schedul ed capacity at a m ni num of 1378 kPa
200 psi. Provide two stage, high pressure oil-lubricated continuous duty
reci procating type air conpressors. A pressure gauge calibrated to 2068 kPa
300 psi, and equi pped with a gauge cock and pul sati on danpener shall be
furnished for installation adjacent to the pressure switch. The notor and
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conpressors shall be connected by V-belt drive. Conpressors shall be
sequenced to start automatically when the pressure drops to a preset

poi nt. Conpressors shall be air cooled. Each conpressor chanber shal
have a hi gh-tenperature sensor to activate a local alarm Provide
continuous duty NEMA rated, C-face, open dripproof notor with 1.15 service
factor, and maxi num of 1800 RPM

.13.2 Control Pane

Provide UL 508A listed and | abel ed control panel in a NEMA 250 Type 12

encl osure. Provide Hand-Of-Auto switch for each conpressor for sel ection
of normal operation (automatic alternation) or nmanual selection of |ead and
| ag conpressors. Provide automatic alternation of conpressors based on a
first-on/first-off principle with provisions for sinultaneous operation

The |l ag conpressor shall be able to start automatically if the |ead
conmpressor fails to operate. Provide manual reset for thermal mal function
shutdown. Al control and alarmfunctions shall remain energized while any
conpressor in the systemremains electrically online. Provide nmagnetic
nmotor starters with integral overload and short circuit protection, wth

| ockabl e di sconnecting neans. Provide running Iight and el apsed run-tinme
meter for each conpressor. Provide circuit breakers with single point
power feed connection. Provide 120 VAC control circuit transforners with
fused primary and secondary. Provide pressure control sw tches or pressure
transducer. Provide integral PLC controller for automatically sw tching
operating sequence of conpressors. Provide back-up circuit in case of PLC
failure. Provide digital display interface. User interface shall display
all alarmconditions, punp maintenance intervals, conpressor perfornmance
war ni ngs, average system air denmand, average dewpoi nt and CO | evels on
system conpressors on/off status, system nodel nunber and serial nunber,
and phone nunber to call for service. Provide audible and visual |oca
alarns with silence button, renpte al armconnections, and safety devices as
required by NFPA 99. Local alarnms shall have contacts to allow indication
of a fault condition at the master alarmpanel if one or nore |ocal alarns
are activated. Provide the follow ng al arns:

a. Lag conpressor In Use.

b. High discharge tenperature.

c. High carbon nonoxide |evels.

d. Hi gh dewpoint |evel
.13.3 Air Recei ver
Provi de recei ver designed for 1724 kPa 250 psi mi ni mum wor ki ng pressure,
factory air tested to 1.5 tines the working pressure, neeting
ASME BPVC SEC VIII D1. Provide receiver equipped with safety relief valves
and accessories, including but not limted to pressure gauge, sight glass,
and automatic and nmanual drains. The outside of receiver shall be
gal vani zed or supplied with factory applied conmercial enanel finish. The
interior of the receiver shall be a factory applied vinyl lining. A
di splay of the ASVE seal on the receiver or a certified test report froman
approved i ndependent testing |aboratory indicating conformance to the ASMVE
Code. Provide receiver(s) with a three (3) val ve bypass for servicing.
.13.4 Desiccant Air Dryers

Provide two identical twi n-tower heatless desiccant air dryers. Provide
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dryers sized to achieve a pressure dewpoint -40 degrees C -40 degrees F at
the maxi mum cal cul at ed NFPA system capacity. Provide lubricant free
operation. Provide econonizer cycle that reduces purge air requirenents to
mat ch actual noisture |oading. Provide solid-state cycle timer, OSHA purge
exhaust nmufflers, and a pressure gauge for each tower.

2.13.5 Filtration and Pressure Reducing Station

Provide two separators with zero loss drain valve, tw pre-filters rated
0.01 micron filtration with an efficiency exceeding 99.9999 percent D. QO P.
(Validated), two activated carbon filters, and two final filters rated 0.01
mcron filtration with an efficiency exceedi ng 99. 9999 percent D. O P.
(Validated) installed dowmnstream of the carbon filters. Provide al
filters with a differential pressure gauge with col or change indicator and
automatic drain valve except the activated carbon filters. Provide
downstream of the final filters with a dual-line pressure regulating
assenbly consisting of two pressure regulators with pressure gauges, inlet
and outlet isolation ball valves, and pressure relief valves. Al
filters/pressure regulators shall be arranged so that the isolation of one
filter/ regulator will not affect the operation of the second

filter/regulator.

2.13.6 Dew Poi nt Nbnitor

Provi de dew point nonitor to continuously nonitor the dew point of the

i nstrument conpressed air. Provide ceramc type (alum num oxide type is
not acceptable) sensor with system accuracy of +/- 1 degree C 2 degrees F.
The dew point alarmshall be factory set at -30 degrees C -22 degrees F and
be field adjustable. Provide activation of local alarmand all naster

al arns when the dew point at system pressure exceeds + -30 degrees C -22
degrees F. Provide activation of nonitor's signal at all master alarm
panels if the nonitor |oses power. Mnitor shall neet requirenents of

NFPA 99.

[ 2.14 LAB COVPRESSED AIR (LA) [ AND PROCESS COMPRESSED Al R (PA)] SOURCE

a. Provide conplete factory-packaged, factory-tested, continuous-duty
source(s). Each source shall contain air conpressors, receiver,
dryers, filters, control panel, source shutoff, conpressor isolation
val ves and ot her conponents required by NFPA 99, and necessary to
provi de conpl ete performance. Each source shall require single-point
connections to power wiring, warning systemwring, and piping system

b. Tank-mounted air conpressors shall be manufactured to conply with UL
listing requirenents. Air conpressors shall have manufacturer's nane
and address, together with trade name and catal og nunber, on a
nanepl ate securely attached to the equi pnent. Provide guards to shield
exposed noving parts. Provide an intake air filter and silencer with
each conpressor. Provide aftercool er and noi sture separator between
conpressors and air receivers, to renmove noisture before the air enters
the receiver. Aftercoolers shall be air cooled. The air shall pass
through a sufficient nunber of tubes to affect cooling. Tubes shall be
sized to give maxi num heat transfer. Cooling capacity of the
aftercool er shall be sized for the total capacity of the conpressors.

2.14.1 Air Conpressors

Provide [scroll type conpressors] [reciprocating teflon-ring type
conpressors designed such that no oil is adm nistered to the air cylinder
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the portion of the piston rod that travels in the crankcase section does
not travel in any portion of the air-cylinder section, and with provision
to prevent the flow of lubrication oil along the piston rod into the
air-cylinder section]. Provide a pressure gauge calibrated to 2068 kPa 300
psi, and equi pped with a gauge cock and pul sati on danpener for installation
adj acent to the pressure switch. The notor and conpressors shall be
directly connected or operated by V-belt drive. Conpressors shall be
sequenced to start automatically when the pressure drops to a preset

point. Conpressors shall be air cooled. Provide each conpressor chanber
with a high-tenmperature sensor to activate a local alarm Provide
continuous duty NEMA rated, open dripproof notor with 1.15 service factor
and maxi nrum of 3600 RPM

.14.2 Air Receiver

Provide air receiver delivering air to dental operatories designed for 1034
kPa 150 psi working pressure, factory air tested to 1.5 tinmes the working
pressure, neeting ASME BPVC SEC VIII Dl1. Provide receiver equipped with
safety relief valves and accessories, including but not limted to pressure
gauge, sight glass, and automati c and nmanual drains. The outside of
receiver shall be gal vani zed or supplied with factory applied conmercia
enanmel finish. The interior of the receiver shall be a factory applied
vinyl lining. Provide a display of the ASME seal on the receiver, or a
certified test report from an approved i ndependent testing | aboratory

i ndi cating conformance to the ASME Code. Provide receiver(s) with a three
(3) val ve bypass for servicing.

.14. 3 Control Pane

Provide UL 508A |listed and | abel ed control panel in a NEMA 250 Type 12

encl osure. Provide Hand-Of-Auto switch for each conpressor for sel ection
of normal operation (automatic alternation) or manual selection of |ead and
| ag conpressors. Provide automatic alternation of conpressors based on a
first-on/first-off principle with provisions for sinultaneous operation

The | ag conpressor shall be able to start automatically if the |ead
conpressor fails to operate. Provide manual reset for thermal nmal function
shutdown. Al control and alarmfunctions shall remain energized while any
conpressor in the systemremains electrically online. Provide magnetic
motor starters with integral overload and short circuit protection, with

| ockabl e di sconnecting neans. Provide running |ight and el apsed run-tine
meter for each conpressor. Provide circuit breakers with single point
power feed connection. Provide 120 VAC control circuit transfornmers with
fused primary and secondary. Provide pressure control sw tches or pressure
transducer. Provide integral PLC controller for automatically swtching
operating sequence of conpressors. Provide back-up circuit in case of PLC
failure. Provide digital display interface. User interface shall display
all alarmconditions, punp maintenance intervals, conpressor performance
war ni ngs, average system air demand, average dewpoint and CO | evel s on
system conpressors on/off status, system nodel nunber and serial nunber,
and phone nunber to call for service. Provide audible and visual |oca
alarns with silence button, renote al arm connections, and safety devices as
required by NFPA 99. Local alarnms shall have contacts to allow indication
of a fault condition at the master alarmpanel if one or nore |local alarns
are activated. Provide the follow ng al arns:

a. Lag compressor |In Use.

b. High discharge tenperature.
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2.14. 4 Desiccant Air Dryers

Provide two identical twi n-tower heatless desiccant air dryers. Provide
dryers to achieve a pressure dewpoint -40 degrees C -40 degrees F at the
maxi mum cal cul at ed NFPA system capacity. Provide lubricant free

operation. Provide econonizer cycle that reduces purge air requirenents to
mat ch actual noisture |loading. Provide solid-state cycle tinmer, OSHA purge
exhaust mufflers, and a pressure gauge for each tower.

2.14.5 Filtration and Pressure Reducing Station

Provide two pre-filters rated 0.01 micron filtration with an efficiency of
99. 9999 percent D.OP. (Validated), two activated carbon filters, and two 1
mcron final filters with an efficiency 99.9999 percent D.O P. (Validated)
install ed downstream of the carbon filters. Filters w thout validation
shal | not be used except the activated carbon filters. Provide all filters
with a differential pressure gauge with color change indicator and
automatic drain valve except the activated carbon filters. Provide
downstream of the final filters a dual-line pressure regul ating assenbly
consisting of two pressure regulators with pressure gauges, inlet and
outlet isolation ball valves, and pressure relief valves. A
filters/pressure regulators shall be arranged so that the isolation of one
filter/ regulator will not affect the operation of the second

filter/regulator.

2.14.6 Dew Poi nt Monitor

Provi de dew point nonitor to continuously nonitor the dew point of the

| aboratory conpressed air. Provide ceramc type (alum num oxide type is
not acceptable) sensor with system accuracy of +/- 1 degree C 2 degrees F.
The dew point alarmshall be factory set at 2 degrees C 36 degrees F and be
field adjustable. Provide activation of local alarmand all naster alarns
when the dew point at system pressure exceeds + 4 degrees C 39 degrees F.
Provi de activation of nonitor's signal at all nmaster alarmpanels if the
moni tor | oses power. Nbnitor shall neet requirements of NFPA 99

]2.15 Pl PE AND FI TTI NGS
2.15.1 Servi ce Entrance

Pi ping at service entrance (from 300 mm 12 inches inside building to 1500 mm
5 feet outside): Sane as Indicated for outside utilities.

2.15.2 Positive pressure piping systenms up to 1379 kPa 200 psi
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NOTE: The followi ng applies to dental/nedica
conpressed air, instrunent conpressed air,

| aboratory conpressed air, process conpressed air,
oxygen, nitrogen, nitrous oxide, carbon dioxide.
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Har d- drawn seanl ess copper tubing (ASTM B819), Type K or L, bearing one of
the follow ng marki ngs, OXY, MED, OXY/ MED, and brazed sol der-type wr ought
copper fittings (ASME B16.22), or brazed fittings (ASME B16.50) cl eaned for
oxygen service by the manufacturer in accordance with Panphlet CGA G 4.1.
Cast fittings shall not be used. M ninumsize shall be 15 nm 1/2 inch
Install branch piping full size to each terninal device, including vertica
drops, and provide reducer fitting at the device pigtail. Type L tubing is
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not acceptable for installation below grade. Provide with NF nitrogen
purge and capped/ plugged ends until prepared for installation. Tubing
joining material shall be ANSI/AWS-BCuP series filler material

2.15.3 [Dental surgical] [Medical-Surgical] [WAGD] vacuum pi pi ng systens up
to 34 kPa 20 inches Hg vacuum

2.

2.
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NOTE: The following applies to dental/nedica
vacuum WAGD

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Har d- drawn seanl ess copper tubing (ASTM B819), Type K or L, and sol der-type
wr ought copper fittings (ASME B16.22) or brazed fittings (ASME B16. 50).

Cast fittings shall not be used. M ninumsize shall be 20 nm 3/4 inch
Install branch piping full size to each terninal device, including vertica
drops, and provide reducer fitting at the device pigtail. Tubing joining
mat eri al shall be ANSI/AWS-BCuP series filler material. Nitrogen purge not
required. Labeled or otherwise identified prior to installation in order
to preclude inadvertent inclusion into the pressurized systenms. Labeling
is not required if installation neets all requirenents for pressurized

pi pi ng including prohibition of flux on copper-to-copper joints and the use
of a NF nitrogen purge during brazing.

.15.4 Dental Oral Evacuation System

Provi de pol yvinyl chloride (PVC) drainage, waste and vent (DW) pipe and
fittings conformng to ASTM D2665. Sol vent cenment for PVC pipe fittings
shall conformto ASTM D2564. Fittings, supports, and joint assenbly shal
comply with ICC IPC. Fittings shall be the long-radius type for turns and
the we type for branches. The nost distant end of each trunk line from
the separators may ternminate with a vacuumrelief valve

.15.5 H gh- Vol ume Laboratory Dust Evacuati on System

Provi de pol yvinyl chloride (PVC) drainage, waste and vent (DW) pipe and
fittings conformng to ASTM D2665. Sol vent cenent for PVC pipe fittings
shall conformto ASTM D2564. Fittings, supports and joint assenbly shal
comply with 1CC I PC. The assenbl ed pi ping system shall be suitable for 84
kPa 5 inches Hg vacuum Fittings shall be the |ong-radius type for turns
and the wye type for branches. The nost distant end of the main trunk line
fromthe central filter-separator may ternminate with an air volunme relief
valve.

.15.6 Conpressed Air Intake and Vacuum Punp Exhaust Line(s)

Har d- drawn seanl ess copper tubing (ASTM B88 or ASTM B819), Type K or L, and
sol der-type wought copper fittings (ASME B16.22). Cast fittings shall not
be used. Tubing joining material shall be ANSI/AWS- BCuP series filler
material.

16  VALVES AND ASSEMBLI ES

16.1 Valves

a. Positive pressure piping systens up to 1379 kPa 200 psi: Bronze, ful
port, quarter-turn ball type, three piece construction, 4137 kPa 600 psi

WOG, bl ow out proof stem in-line repairable. C eaned for oxygen
service by manufacturer in accordance with Panphlet CGA G4.1. Al
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2.16.2

2.

sizes: 316 stainless steel ball and stem glass reinforced

pol ytetrafl uoroet hyl ene (RPTFE) seat seals and packings. Cean, cap
and deliver to site in seal ed package bearing nmanufacturer's
identifying tag or stanp. Keep sealed until prepared for installation
Provide with val ve manufacturer installed brazed Type K copper tube
extensions a mninmumof 150 nm 6 inch long on the inlet and outlet side
of the valve for naking connection to the pipeline(s). A purge port
shal |l be provided on both the inlet and outlet tube extensions. Valves
in locations other than zone val ve boxes shall be | ockabl e.

Vacuum pi pi ng systens up to 34 kPa 20 i nches Hg vacuum Bronze ful

port, quarter-turn ball type, three piece construction, 3 kPa 29 inches
Hg vacuum bl ow out proof stem in-line repairable. Al sizes: 316
stainless steel ball and stem glass reinforced pol ytetrafl uoroethyl ene
(RPTFE) seat seals and packings. Provide with valve manufacturer
installed brazed Type K copper tube extensions a minimum of 150 nm 6
inch long on the inlet and outlet side of the valve for making
connection to the pipeline(s). A purge port shall be provided on both
the inlet and outlet tube extensions. Valves in |ocations other than
zone val ve boxes shall be | ockabl e.

Zone Val ve Assenblies

*% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Coordinate stud depth with architects.
Provide minimum 6 inch 150 mmstud to all ow for
varyi ng box dept hs.

17
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Recessed wall box, minimum 1.2 nmm 18 GA sheet steel, baked enanel
finish. Stainless steel or chrone front trim Transparent plastic
door with pull handle or ring for energency access to valves. Service
access to valves shall be by renoval and replacement of door, which
shal | neither cause danage nor require special tools. Opaque plastic
is not acceptable. Openings to box interior shall be dust-tight.
Provi de each shutoff valve with pressure gauge and i ntegral extension
tubes for joining to piping systemoutside of box. Provide gauge port
on each tubing extension. Valves shall not be | ockable.

Up to 5 shutoff valves of 25 mm 1 inch size or snmaller may be installed
in one box. Use single-valve boxes for 32 mm 1-1/4 inch val ves and
larger. Front trimwith interlocking edges where single-val ve boxes
are jointed together for nultiple valve installations. Provide

custom nade boxes as specified above for those valves that are too

| arge for pre-manufactured boxes.

Surface nounted wall box, sanme as recess nounted except provide with
exposed surface finish prinmed for field painting and provide only where
surface nmounting is specifically indicated on draw ngs.

Arrange shutoff valves in following order fromtop to bottom Oxygen,
ni trous oxide, carbon dioxide, dental conpressed air, nedica
conpressed air, nitrogen, WAG, dental surgical vacuum and

medi cal -surgi cal vacuum If 2 or nore valves for sanme service are

| ocated in conmon box, |arger of valves shall be | ower.

NI TROGEN AND | NSTRUMENT COVPRESSED Al R CONTROL PANELS

Ni trogen and instrunment conpressed air control panels shall be designed to
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2.

2.

deliver variable pressures to power pneumatic surgical tools. The contro
panel shall be provided with a 0-2070 kPa 0-300 psi pressure gauge, shutoff
val ve, pressure regulator, delivery pressure gauge and DI SS outlet. A
quarter turn of the valve handle shall be required to obtain a fully "open"
or "closed" position. Provide an adjustable self relieving type pressure
regulator, with a operating range of 70 to 1725 kPa 10 to 250 psi. Contro
panel s shall be pre-piped internally requiring only external supply Iine
connections. Additional outlets in the same room may be connected to the
renote outlet pigtail furnished in the control panel. Renote outlets shal
be regul ated by the adjustable pressure regulator within the panel and
shall match the nitrogen control panel outlet type. Control panels shal

be available in horizontal or vertical orientation

.18 HANGERS AND SUPPORTS

Pi pe hangers and supports shall be copper plated when in direct contact
with copper tubing. Tubing installed on trapeze hanger shall be secured in
pl ace with appropriately sized clanp and be fully isolated fromdissimlar
metals.

.19 GAUGES

a. Provide for line pressure use adjacent to source equi prment, ASME B40. 100
pressure gauges, 115 mm4 1/2 inches in dianmeter with netal case for

oxygen, nitrous oxide, carbon dioxide, dental conpressed air, nedica
conpressed air, laboratory conpressed air, process conpressed air, and
nitrogen, accurate to within two percent. Range shall be two tinmes
operating pressure. Dial graduations and figures shall be black on a
whi t e background, or white on a black background. Gauges shall be
expressly made for and cl eaned for oxygen use, |abeled for appropriate
service, and marked "USE NO O L". Provide bourdon tube and brass
novenent. Install with gauge cock. Gauges for all services downstream
of main shutoff valve shall be sane as those adjacent to source
equi prent except di aneter may be reduced to 40 mm 1-1/2 inches. D al
ranges shall be 0 to 690 kPa 0 to 100 psi for pressurized gases and
conpressed air services except nitrogen and instrument conpressed air;
0 to 2070 kPa 0 to 300 psi for nitrogen and instrument conpressed air.

b. Provide for vacuum|line use adjacent to source equi pment, ASME B40. 100
vacuum conpound gauges, 115 mm 4 1/2 inches in dianmeter with netal case
for dental surgical vacuum nedical-surgical vacuum dental ora
evacuation, WAGD, and | aboratory dust evacuation, accurate to within
two percent. Dial graduations and figures shall be black on a white
background, or white on a black background. Label for vacuum servi ce.
Provi de with bourdon tube and brass nmovenment. Install w th gauge
cock. Gauges for all services upstream of main shutoff valve shall be
sane as those adjacent to source except dianeter may be reduced to 40 mm

1 1/2 inches. Dial range shall be 100 to 0 kPa 0 to 30 inches Hg
vacuum.

20 DENTAL GAS AND SUPPCRT SYSTEMS QUTLETS AND VACUUM SYSTEMS | NLETS

20.1 Station Qutlets/Inlets

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: The type of connectors at station outlets
will be as specified by the using service. This is
required to ensure that the connectors provided are
conpati ble with those on Governnent-furni shed nobile
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apparatus. Unless otherw se required by the using
facility, outlets/inlets shall be DI SS type.
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Submit proof that outlets/inlets, as an assenbly, are |isted by
Underwriters Laboratories, Inc., and are manufactured in accordance with
applicable NFPA 99 and CGA standards. Provide station outlets/inlets
(Oxygen, Nitrogen, Nitrous Oxide, Dental Surgical Vacuum WAGD, | nstrunent
Conpressed Air) conforming to NFPA 99. Provide station outlets/inlets for
conceal ed pi ping nade of brass and having an adjustabl e val ve nechanismto
conpensate for variation in wall thickness. Each unit shall be securely
mount ed and self-sealing. Each unit as an assenbly shall conformto the
requirenents of the Underwiters Laboratories Inc.; submt proof of such
conformance. The label or listing of the specified agency will be
acceptabl e evidence. In lieu of the label or listing, the Contractor may
submit a witten certificate fromany approved nationally recogni zed
testing organi zati on adequately equi pped and conpetent to perform such
services, including the followup service, stating that the item has been
tested and conforns to the requirenents, including nmethod of testing, of
the specified agency. Station outlets/inlets shall be equipped with

t hreaded DI SS connector per CGA standards [noninterchangeabl e quick

di sconnect coupl er, except for nitrogen which shall be equipped with D SS
connections as assigned for gas and vacuum systens in CGA V-5, except that
inlets for the WAGD system shall be 22 mm 7/8 inch nont hreaded
connections]. DISS outlets shall be used for all dental vacuum and ceiling
mount applications. Provide recessed wall type outlets/inlets unless
specified otherwise. Station outlets shall be cleaned for oxygen service
in accordance with Panphlet CGA G 4.1 and the assenbly shall be capped and
the finished assenbly poly bagged for shipnent.

[2.20.1.1 Couplers

Wher e qui ck-di sconnect couplers are furnished they shall be of the
noni nt er changeabl e type. Connector shall lock firmy into position and
shal | have a finger-type quick rel ease.

12.20.1.2 Faceplates

Facepl ates shall be polished chrom umplated nmetal or satin-finish

stainl ess steel secured with chrom um pl ated countersunk screws. Provide
service identification either cast into, or permanently etched by the
manuf acturer into each facepl ate.

2.20.1.3 Rough-1n Assenbly

The rough in assenbly shall be of nodul ar design and include a gas specific
16 gauge steel nounting plate designed to permt on-site gangi ng of
multiple outlets, on 125 nm5 inch center |line spacing. A machined brass
outlet block shall be permanently attached to the nounting bracket to
permit the 13 mm 1/2 inch OD, type-K copper inlet to swivel 360 degrees for
attachnent to the piping system The rough in assenbly shall contain a
doubl e seal to prevent gas | eakage between the rough in and | atch-val ve
assenblies after the wall is finished. A single o-ring seal shall not be
acceptable. The latch-valve assenbly shall telescope up to 19 mm 3/4 inches
to allow for variation in finished wall thickness from13 to 32 mnm 1/2 to
1-1/4 inches.
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2.20.1. 4 Ceiling Applications/Hose Assenblies

2.

2.

Provi de hose assenblies for all ceiling outlets for the finished ceiling
hei ght as indicated on drawi ngs. Provide each hose with a heavy-duty chain
type dual retractor for pressure gases and for vacuum Retractions nade of
stainl ess cable are not acceptable. Allow an extra 450 nm 18 inches of
hose |l ength for retractors.

.20.1.5 Vacuum Sl i des

Provi de one vacuum slide of the sanme manufacturer of the vacuuminlet for
each vacuuminlet. Coordinate |ocation with room el evati ons.

.20. 2 Dental Conpressed Air Qutlets

Provi de dental conpressed air outlets as foll ows:

a. Provide dental treatment rooms (DTR) with a 13 nm 1/2 inch service pipe
termnated with a 13 x 10 mMmm 1/2 x 3/8 inch conpression angle stop
valve.

b. Dental |aboratory. Provide each of the follow ng, and coordinate
| ocations with the | aboratory casework supplier.

(1) 13 mm1/2 inch service pipe terminated with a ball valve.
(2) 13 mm 1/2 inch service pipe ternminated with a needl e val ve.

(3) 13 mm1/2 inch service pipe termnated with a quick di sconnect
brass body coupler and sl eeve, 10 nm 3/8 inch NPT, 2070 kPa 300 psi
maxi mum pressure rating, Buna-N seals, and conplying with the
di nensi onal requirenents of military specification ML-C 41009.

c. Provide dental instrunent processing center with a 16 mm 5/8 i nch OD
service pipe termnated with a quick disconnect brass body coupler and
sl eeve, 10 mm 3/8 inch NPT, 2070 kPa 300 psi maxi num pressure rating,
Buna- N seal s, and conplying with the di nensional requirenents of
mlitary specification ML-C 41009.

.20.3 Dental Oral Evacuation Inlets (Dental Treatnment Room

Provi de dental treatnment roons (DTR) with a 13 nm 1/2 inch service pipe
term nated 50 mm 2 i nches above bottom of floor box or above finished
floor. Cover pipe end to prevent entrance of debris. Prepare end for
continuation of service by another Division.

21 MEDI CAL GAS AND SUPPORT SYSTEMS OQUTLETS AND VACUUM SYSTEMS | NLETS

21.1 Station Qutlets/Inlets
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NOTE: The type of connectors at station outlets
will be as specified by the using service. This is
required to ensure that the connectors provided are
conpati ble with those on Governnent-furni shed nobile
apparatus. Unless otherw se required by the using
facility, outlets/inlets shall be DI SS type.
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Provide station outlets/inlets (Oxygen, N trogen, N trous Oxide, Carbon

Di oxi de, Medical Conpressed Air, Medical-Surgical Vacuum WAGD, |nstrunent
Conpressed Air) conforming to NFPA 99. Provide station outlets/inlets for
conceal ed pi ping nade of brass and having an adjustable val ve nmechanismto
conpensate for variation in wall thickness. Each unit shall be securely
mount ed and self-sealing. Each unit as an assenbly shall conformto the
requirenents of the Underwiters Laboratories Inc.; submt proof of such
conformance. The label or listing of the specified agency will be
acceptabl e evidence. In lieu of the label or listing, the Contractor may
submit a witten certificate fromany approved nationally recogni zed
testing organi zati on adequately equi pped and conpetent to perform such
services, including the followup service, stating that the item has been
tested and conforns to the requirenents, including nmethod of testing, of
the specified agency. Station outlets/inlets shall be equipped with

t hreaded DI SS connector per CGA standards [noninterchangeabl e quick

di sconnect coupl er, except for nitrogen which shall be equipped with D SS
connections as assigned for gas and vacuum systens in CGA V-5, except that
inlets for the WAGD system shall be 22 mm 7/8 inch nont hreaded
connections]. DISS outlets shall be used for all ceiling nount
applications. Provide recessed wall type outlets/inlets unless specified
otherwi se. Station outlets shall be cleaned for oxygen service in
accordance with Panphlet CGA G 4.1 and the assenbly shall be capped and the
finished assenbly poly bagged for shipnent.

[2.21.1.1 Couplers

Wher e qui ck-di sconnect couplers are furnished they shall be of the
noni nt er changeabl e type. Connector shall lock firmy into position and
shal | have a finger-type quick rel ease.

12.21.1.2 Faceplates

Facepl ates shall be polished chrom umplated nmetal or satin-finish

stainl ess steel secured with chrom um pl ated countersunk screws. Provide
service identification either cast into, or permanently etched by the
manuf acturer in to each facepl ate.

2.21.1.3 Rough-1n Assenbly

The rough in assenbly shall be of nodul ar design and include a gas specific
16 gauge steel nounting plate designed to permt on-site gangi ng of
multiple outlets, on 125 nm5 inch center |line spacing. A machined brass
outlet block shall be permanently attached to the nounting bracket to
permit the 13 mqm 1/2 inch OD, type-K copper inlet to swivel 360 degrees for
attachnent to the piping system The rough in assenbly shall contain a
doubl e seal to prevent gas | eakage between the rough in and | atch-val ve
assenblies after the wall is finished. A single o-ring seal shall not be
acceptable. The latch-valve assenbly shall telescope up to 19 mm 3/4 inches
to allow for variation in finished wall thickness from13 to 32 mnmm 1/2 to
1-1/4 inches.

2.21.1.4 Ceiling Applications/Hose Assenblies

Provi de hose assenblies for all ceiling outlets for the finished ceiling
hei ght as indicated on drawi ngs. Provide each hose with a heavy-duty chain
type dual retractor for pressure gases and for vacuum Retractions nade of
stainl ess cable are not acceptable. Allow an extra 450 nm 18 i nches of
hose length for retractors.
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2.21.1.5 Vacuum Sl i des

Provi de one vacuum slide of the sane manufacturer of the vacuuminlet for
each vacuuminlet. Coordinate |ocation with room el evati ons.

2.22 LABORATORY COVPRESSED Al R [ AND PROCESS COVPRESSED Al Rl TERM NATI ON
Provide 13 mm 1/2 inch tube at each location and term nate 100 nm 4 inches
fromfinished face of wall/partition with 13 nm1/2 inch ball valve and 150
mm 6 i nch | ong capped extension.

2.23 WARNI NG SYSTEMsS
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NOTE: Coordi nate al arm panel |ocations and power
requi renents with Division 26.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Al arm panel s for gas and vacuum systens shall be |ocated as specified and
i ndi cated. Each signal and gauge shall be appropriately |abeled
"OPERATI NG' and "EMERCGENCY." Each gauge and device shall be clearly
identified by means of engraved plastic nameplates. Al arns and pressure
gauges shall be provided for each pressurized system Al arns and vacuum
gauges shall be provided for each vacuum WAGD, and oral evacuation
system Signal systens shall be energized by the normal and energency
power systens.

2.23.1 Mast er Al ar m Panel s

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Coordinate |locations with using facility.
Recommended | ocati ons include emergency room
central information desk, and a connection to the
UMCS (UFGS 23 09 00) as determ ned by the project.

*% *% *% * *% *% *% *%%

a. Master alarm panel features:

(1) Provide recessed panel, conplete with all necessary displays,
factory wiring, transformers, and circuitry requiring only [115]
[230] VAC 60 Hz prinmary power connected to the Life Safety
branch. Provide with netallic back (rough-in) box. Provide pane
that is conpliant with NFPA 99 and UL Listed as an assenbly.

(2) Provide one green Light Emitting Diode (LED) indicating that the
panel is powered and operating nornmally, and one red LED
indicating a fault in the panel power and/or m croprocessor has
been detected. The red LED shall not be able to be reset until
the fault has been repaired, and then the red LED shal
automatically reset to green. Miting of the audible alarmin
"Abnormal " status shall not cancel illumnination of the red LED.
Only correction of the abnormal condition shall allow resetting of
the LED to green.

(3) Provide each individual signal with one green and one red LED

Provide illum nated green LED for "Normal" status. Provide
illuminated red LED for "Abnormal" status. Miting of the audible
alarmin "Abnormal " status shall not cancel illum nation of the

red LED. Only correction of the abnormal condition shall allow
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(4)

(5)

(6)

(7)

resetting of the LED to green

Provi de audi bl e al arm upon actuation of any abnormal condition.
Provi de audi bl e signal producing a mni num sound pressure | evel of
80 dBA neasured at a distance of 1 neter 3 feet. The audible
alarm shall be provided with a reset relay to shut off only the
audi bl e alarm and not affect the illum nated "Abnormal" LED, unti
the condition is corrected. The audible alarmshall sound again
upon actuation of any additional abnormal condition

Provi de back (rough-in) box factory configured for interna
sensor nounting. Provide gas specific sensors for periodic
testing without interrupting pipeline pressures or vacuum
External sensors, when applicable, shall be designed to function
up to 1524 m 5,000 feet fromthe alarm panel

Provide front panel TEST button to initiate a self-test function
to test the LED indicators, visual displays, audible alarm and to
view al arm set points.

Provi de contacts for connecting to UMCS (UFGS 23 09 00). Alarns
requiring installation of additional circuit boards for PC- based
noni toring are not acceptable.

Provi de al arm poi nts based on installed systens:

(1) Oxygen Liquid (Main Supply) Less Than One Day [Notify [ 1]
(2) Oxygen Changeover to Secondary Supply [Notify [ 1]

(3) Oxygen Reserve in Use [Notify [ 1]

(4) Oxygen Reserve Supply Less Than One Day [Notify [__ 1]

(5) Oxygen Reserve Pressure Low [Notify [ ]]

(6) Oxygen Main Line Pressure Hi gh/Low

(7) Nitrous Oxide Main Supply Less Than One Day [Notify [__ 1]
(8) Nitrous Oxide Changeover to Secondary Supply [Notify [ ]
(9) Nitrous Oxide Reserve in Use [Notify [ ]

(10) Nitrous Oxide Reserve Supply Less Than One Day [Notify [__ ]
(11) Nitrous Oxide Reserve Pressure Low [Notify [ 1]

(12) Nitrous Oxide Main Line Pressure Hi gh/Low

(13) Nitrogen Changeover to Secondary Supply [Notify [ 1]

(14) Nitrogen Main Line Pressure Hi gh/Low

[ (15) Carbon Dioxi de Changeover to Secondary Supply [Notify [ 111

[(16) Carbon Dioxide Main Line Pressure High/Low

(17)

Medi cal Conpressed Air Main Line Pressure Hi gh/Low
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(18) Medi cal Conpressed Air Dew Point High
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NOTE: Use following only if nedical conpressed air
is provided by cylinder nmanifold.

*% *% *% *% *% *% *% *%%

[(19) Medical Conpressed Air Changeover to Secondary Supply [Notify
(I

(20) Medi cal - Surgi cal Vacuum Mai n Li ne Vacuum Low
(21) WAGD Mai n Line Vacuum Low
(22) Instrunent Conpressed Air Miin Line Pressure High/Low

(23) Instrunment Conpressed Air Dew Point High
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NOTE: Use following only if instrument conpressed
air is provided by cylinder manifold.

*% *% *% *% *% *% *% *%%

[ (24) Instrunment Conpressed Air Cylinder Reserve in Use [Notify | 1]

]

[ (25) Instrunent Conpressed Air Cylinder Reserve Less Than One Hour
Supply [Notify [ ]]]

(26) Dental Conpressed Air Main Line Pressure Hi gh/Low
(27) Dental Surgical Vacuum Main Line Vacuum Low

(28) Dental Oral Evacuation Vacuum Low

(29) Medical Conpressed Air Conmpressor(s) Local Alarm
(30) Instrument Conpressed Air Conpressor(s) Local Al arm
(31) Medical -Surgical Vacuum Punp(s) Local Alarm

(32) WAGD Vacuum Punp(s) Local Alarm

2.23.2 Area Al arm Panel s

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Alarm panels are only required in areas
designated in NFPA 99 unl ess otherw se required by
using facility.
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a. Area al arm panel features:

(1) Provide recessed panel, conplete with all necessary displ ays,
factory wiring, transformers, and circuitry requiring only [115]
[230] VAC 60 Hz primary power connected to the Life Safety
branch. Provide with nmetallic back (rough-in) box. Provide panel
that is conpliant with NFPA 99 and UL Listed as an assenbly.
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2.23.3

(2) Provide one green Light Emitting Diode (LED) indicating that the
panel is powered and operating normally.

(3) Provide each individual signal with one green and one red LED

Provide illumnated green LED for "Nornmal" status. Provide
illumnated red LED for "Abnormal" status. Miting of the audible
alarmin "Abnormal " status shall not cancel illum nation of the

red LED. Only correction of the abnormal condition shall allow
resetting of the LED to green

(4) Provide audible alarmupon actuation of any abnornmal condition
Provi de audi bl e signal producing a mni num sound pressure |evel of
80 dBA neasured at a distance of 1 neter 3 feet. The audible
alarmshall be provided with a reset relay to shut off only the
audi bl e alarm and not affect the illuminated "Abnormal" LED, unti
the condition is corrected. The audible alarmshall sound again
upon actuation of any additional abnormal condition

(5) Provide back (rough-in) box factory configured for interna
sensor mounting. Provide gas specific sensors for periodic
testing without interrupting pipeline pressures or vacuum
External sensors are not permtted.

(6) Provide front panel TEST button to initiate a self-test function
to test the LED indicators, visual displays, audible alarm and to
vi ew al arm set points.

[(7) Al arm panels shall be provided in each nursing unit on a
wi ng/ ward basis as indicated, but these panels shall not include
ni trous oxide, nitrogen, nor WAG and oral evacuati on vacuum
al arns, unless specifically indicated.]

Provi de al arm poi nts based on installed systens:

(1) High/Low Line Pressure (for each positive pressure system pi ped
to the area). Actuation when the pressure in the |line being
noni t ored reaches approxi mately 20 percent above or bel ow norma
operating pressure.

(2) Low Line Vacuum (for each vacuum system piped to the area).
Medi cal -surgi cal alarmshall be actuated when the vacuumin the
line being nonitored reaches 60 kPa 12 inches Hg vacuum [WAGD
and oral evacuation alarnis] shall be actuated when the vacuumin
the I'ine being nonitored reaches 80 kPa 6 inches Hg vacuuni.

Local Al arm Panel s

a. Provide alarm points based on installed systens:
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NOTE: Use following for oil-less and oil-free
medi cal conpressed air sources.

*% *% *% *% *% *% *% *% *% *% *% *%%

(1) Medical Conpressed Air Source Backup (Lag) Conpressor Operating

(2) Medical Conpressed Air Source Carbon Monoxide Hi gh
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(3) Medical Conpressed Air Source Hi gh Discharge Air Tenperature
(4) Medical Conpressed Air Source High Water in Receiver

(5) Medical Conpressed Air Source Dew Point High

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Use followi ng for instrument conpressed air
sources.

kkkkkkkkkkkkkkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhhhkhkhkkkkkkkkkkhkhhkhhkhkkkkkkkkkk

(6) Instrunment Conpressed Air Source Backup (Lag) Conpressor Operating

(7) Instrument Conpressed Air Source Dew Point High
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NOTE: Use follow ng for nedical -surgical vacuum
sources.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

(8) Medical -Surgical Vacuum Source Backup (Lag) Vacuum Punp Operating

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Use foll owi ng for WAGD vacuum sour ces.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

(9) WAGD Vacuum Source Backup (Lag) Vacuum Punmp Operating
PART 3 EXECUTI ON
3.1 EXAMINATION
After becoming famliar with details of the work, verify dinmensions in the
field, and advise the Contracting O ficer of any discrepancy before

perform ng any work.

[3.2 BULK LI QUI D OXYGEN SOURCE
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NOTE: Include only if bulk liquid oxygen source
exists.

*% *% *% *% *% *% *% *% *% *% *% *% *%%

Bul k I'iquid oxygen source: Connect oxygen gas supply line to bul k storage
facility in accordance with the Regul atory Requirenents.

I 3.3 EMERGENCY OXYGEN SUPPLY CONNECTI ON

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Delete if no energency oxygen supply
connection exists.
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Pi pe relief valve discharge to exterior of building.
13.4  CYLI NDER MANI FOLD SUPPLY SOURCE

a. Provide conplete set of full primary and secondary cylinders after
successful conpletion of final tests. Coordinate source of cylinders
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3.

with Owaner.
b. Pipe systemrelief discharges to exterior of building.

c. Provide check val ve between each cylinder head and the nanifold
header. Each header shall be connected to the nanifold controls with
shutof f valves. The relief valve shall be vented to the outside
atnosphere if the total capacity of the systemis nore than 57 cubic
nmeters 2,000 cubic feet of gas. Venting shall be acconplished by
pi ping the relief valve to the outside atnosphere or by approved
ductwor k having a m ni num openi ng of 0.047 square neters 72 square
inches. The nmanifold shall be installed according to the
manuf acturer's recommendati on and as required by NFPA 99.

5 COVMPRESSED Al R AND VACUUM SOURCES

Installation shall be in accordance with manufacturer's instructions and
recomendations. Align conpressor and vacuum punp couplings in accordance
wi th manufacturers' specifications. Provide factory service representative
to supervise installation and to set pressure and vacuum swi tches. System
start-up shall be performed by factory trai ned personnel and documnent ed.

.5.1 Central Dry Separator for Hi gh-Volune Laboratory Dust Evacuation

Locate the separator so that the | ower canister can be renoved easily and
cl eaned. The separator shall be equipped with a cut-off valve to permt
shut down when the systemis not in use.

.5.2 Anal gam Separator for Dental Oral Evacuation

Amal gam separator shall be installed between the treatnent roons and the
central wet separator in a location that is accessible froma standing
position adjacent to the separator

.6 Pl PI NG SYSTEMS

a. Piping shall be cleaned, tested, and installed as specified in NFPA 99.

b. Provide Nitrogen NF gas purge to prevent oxide formation inside the
copper tubing when brazing joints. Joints shall be made with BCuP
series brazing alloy, except as permtted otherw se by NFPA 99.
Brazing alloy shall fully penetrate joints.

c. Mke up threaded joints, as permtted by NFPA 99, with
pol ytetrafl uoroet hyl ene tape, or other thread seal ant approved for
oxygen service. Thread sealant shall be applied to nmale threads only.

d. Install pipe lines where they will not be subject to physical danmmge.

e. Install branch piping full size to each outlet/inlet, including
vertical drops. Provide reducer at the outlet/inlet pigtail connection

f. Provide protection of underground piping against frost, corrosion, and
physi cal danmmge by installing piping in nonmetallic ducts or casings.
Encase under ground pi pi ng passi ng beneath | oad bearing surfaces and
traffic areas in split PVC pipe sized to accomodate piping. Secure
split PVC piping with gal vani zed steel draw bands. Support at regular
intervals by insulating spacers providing conplete circunferential
clearance.
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g. Install piping intended to contain cryogenic liquids such that the
liquid does not conme in contact with concrete in the event of a |eak

h. Piping shall be connected near the top of receivers.

i. Conpressed air intake pipe, and vacuum punp exhaust pipe shall be
extended to the outside of the building and their end turned down and
screened agai nst insects.

j. Provide vibration-absorbing couplings between the conpressed air and
vacuum source(s) and the system pipeline, and the conpressed air and
vacuum sources and the intake air/vacuum punp exhaust piping.

k. Provide |aboratory and process air piping systen(s) separate fromthe
dental and nedical conpressed air systen(s).

I. Dental oral evacuation system piping shall be installed with a m ni num
slope of 7 mmper 3.05 m1/4 inch per 10 feet fromthe DTR utility box
to the separator tanks.

m Provide pipelines with appropriate system|abeling conform ng to NFPA 99.
.7  STATI ON QUTLETS/ | NLETS
7.1 wvall Qutlets/Inlets

Wall outlets/inlets shall be located 1.5 m 60 inches fromfinished floor or
as indicated. Back boxes shall be permanently stanped with the gas or
vacuum service identification and shall be safety-keyed to accept only the
appropriate gas or vacuum facepl ate.

.7.2 DI SS Connecti ons

Where threaded connections are furni shed, DI SS connections as described in
CGA V-5 shall be used to provide noninterchangeabl e connections. |n order
to facilitate connection nmaking, the threads of the connection shall engage
before the check valve is depressed and pressure is allowed to enter the
attached fitting. No |eakage shall occur when threads are fingertight.

. 7.3 Hei ght of Hose-reel Type Qutlets/Inlets
Term nation shall be a mnimumof 2 m 80 inches above the finished fl oor
.8 VALVES AND ASSEMBLI ES

Val ve cabinets shall be recess nounted on the corridor side of the
partition. Cabinets shall house al arm system sensors and zone contro

val ves. The valves shall be installed in the cabinet 1.5 m5 feet above

the floor at the center line of the box and shall provide conplete shutoff
of each of the piped services. Provide valves and exposed pi ping

connecting the valves with appropriate system | abeling conform ng to NFPA 99
Val ves and exposed pi pi ng connecting the valves shall be |abeled or
identified in an approved manner with colors as foll ows:
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3.

System Color
Conpressed Air Yellow
Oxygen Green
Nitrogen Black
Ni trous Oxide Blue

Vacuum White

Each val ve shall be securely nounted in a fixed position by neans of
brackets. Position of each valve shall allow for a firmgrip to facilitate
easy closing and opening. Each valve or valve box shall be labeled in
subst ance as foll ows:

"Caution - (Nanme of applicable systenm) Valves. Do not close except in
energency. This valve controls (Nane of applicable systen) to [insert
room nane/ nurmber] . "

.9  GAUGES

a. Calibrate and zero gauges at job site.
b. Permanently | abel gauges wth system nane.

10 VI BRATI ON- ABSORBI NG FEATURES
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NOTE: Designer will indicate on the draw ngs where
equi pnment should be nounted resiliently. Details
for proper nounting of equipnment will be indicated
on the drawi ngs. Designer will insert required
isolation efficiency in the blank space for
installations where specific values for reduction of
noi se and vibration transm ssion are necessary;

ot herwi se the sentence will be deleted. For areas
where the maxi mumtol erable transmissibility in
percent is considered necessary, the isolation
efficiency will be given. Reconmended
transmissibility in percentages is as follows: 10
percent for equiprment nmounted in very critica
areas, 10 to 20 percent for critical areas, and 20
to 40 percent for noncritical areas. The draw ngs
shoul d be checked to ensure that all structural and
equi prent connection factors or conditions
surroundi ng the equi pnent, which are to be provided
with vibration isolation units, favorably influence
the effectiveness of the isolators. Were nmany
itens of equipnent require different transm ssion
val ues because of different equi pment |ocations, the
specification nay be revised to indicate the
appropriate val ues on the draw ngs.

Del ete submittal of vibration-absorption features
when not required.
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3.

3.

Mechani cal equi pment, including conpressors and punps, shall be isolated
fromthe building structure by approved vibration-absorbing features unless
ot herwi se shown. Each foundation shall include standard isolation units as
indicated. Each unit shall consist of machine and floor or foundation
fastening, together with internediate isolation naterial, and shall be a
standard product with printed |oading rating. Piping connected to
mechani cal equi pnent shall be provided with flexible connectors. |solation
unit installation shall linmt vibrationto [__ ] percent of the | owest
equi prrent rpm  Subnmit details of vibration-absorbing features, including
arrangenent, foundation plan, dinensions and specifications.

.10.1 Tank or Skid Mounted Conpressors

Fl oor attachnent shall be as recommended by conpressor manufacturer
Conpressors shall be nounted to resist seismc |oads as specified in
[Section 23 05 48.19 [ SEI SM C] BRACI NG FOR HVAC] [Section 22 05 48.00 20
MECHANI CAL SOUND, VI BRATI ON, AND SEI SM C CONTROL] .

.10.2 Foundat i on Mount ed Conpressors

Foundati on attachment shall be as reconmended by the conpressor

manuf acturer. Conpressors shall be nounted to resist seismic | oads as
specified in [Section 23 05 48.19 [SEI SM C] BRACI NG FOR HVAC] [ Section
22 05 48.00 20 MECHANI CAL SQUND, VI BRATI ON, AND SElI SM C CONTROL] .

11 TRAINING

a. Provide the services of conpetent instructors to give full instruction
to the designated Governnent personnel in the adjustnent, operation
and nmai ntenance, including pertinent safety requirenents, of the
speci fied equi pnent or system Instructors shall be thoroughly
famliar with all parts of the installation and shall be trained in
operating theory as well as practical operation and mai nt enance work

b. Instruction shall be given during the first regular work week after the
equi pnment or system has been accepted and turned over to the Governnent
for regular operation. The nunber of nman-days (8 hours per day) of
i nstruction furnished shall be as specified in the individual section
Wien nore than 4 nan-days of instruction are specified, use
approxi mately half of the time for classroominstruction. Use other
time for instruction with the equi pnent or system

c. Wen significant changes or nodifications in the equi pnment or system
are made under the terns of the contract, provide additiona
instruction to acquaint the operating personnel with the changes or
modifications.

12 GAS, SUPPORT, AND VACUUM SYSTEMS TESTI NG

12.1 Test Reports

a. Certified installers, inspectors, and verifiers shall conduct, document
tests in accordance with NFPA 99, furnish their own test equi pnent and
supplies (including gases) for their respective tests. Reports shal
be certified with the signature of an officer of the conpany
responsi bl e for conducting the test.

b. Submit reports in booklet form w thin two weeks of test date with
separate copies of each report for Contractor Quality Control, and
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Contracting O ficer. Subnit reports of both failed and passed tests.
Except as indicated under specific test description, reports may be
subdi vided by tested area to allow tinely subm ssion. Submit test
reports showing all field tests performed to adjust each conmponent and
field tests perfornmed to prove conpliance with the specified
performance criteria, upon conpletion and testing of the installed
systens. Each test report shall indicate the final position of

controls.

c. Docunent each report separately in an easy-to-follow manner, organized
by areas and systens tested. (An area is typically a group of outlets
downstream of a zone val ve assenbly.)

d. At the beginning of each report, docunent the follow ng i nformation
(1) Nane of project.

(2) Date of report.

(3) Nane of conpany responsible for performng test.
(4) Nane of person conducting test.

(5) Date of test.

(6) Area(s) tested.

(7) Nane and address of facility.

e. Pressure readings shall be nmade with calibrated gauges that have
accuracies of +/- 7 kPa 1 psi

f. Tenperature readings shall be nade with calibrated thernoneters that
have accuracies of +/- 0.5 degrees C 1 degrees F

3.12.2 Report Status
Project is acceptable only after systens have passed tests perforned by the
I nspection, Testing, and Verification Agency. Failure of test requires
corrective action and retesting. Corrective actions taken to pass test and
subsequent retesting shall be provided at no extra cost.

3.12.3 Tests and Reports Prior to Start of Installation

kkkkkkkkkkkkkkkkkkkkkkkkkkhhkhkkkkkkkkkkkkhkhhkkkkkkkkkkkkkkhkhkhkhkhkkkkkkkkkkk

NOTE: Delete this test and report when
i nterconnections will not be made between new and
exi sting systens.

*% *% *% *% *% *% *% *% *% *%%

Conduct test of existing nedical gas/vacuum warning systemto verify
exi sting conditions and docunent.

3.12. 4 Level 3 Systens Testing
3.12.4.1 General

a. Inspection and testing shall be performed on all new piped systens,
addi tions, renovations, tenporary installations, or repaired systens,
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to ensure by a docunented procedure, that all applicable provisions of
NFPA 99 and the Contract Docunents have been adhered to and system
integrity has been achi eved or naintained.

I nspection and testing shall include all conponents of the system or
portions thereof, including, but not linited to, nedical gas source(s),
conpressed air sources (e.g., conpressors, dryers, filters,

regul ators), alarms and nonitoring safeguards, pipelines, isolation

val ves, and station inlets (vacuum) and outlets (positive pressure
gases).

Al'l systens that are breached and conponents that are subject to
addi ti ons, renovations, or replacenent (e.g., new nedical gas sources,
conpressors, dryers, alarns) shall be inspected and tested. Systens
shall be deenmed breached at the point of pipeline intrusion by physica
separati on or by system conmponent renoval, replacenent, or addition
Breached portions of the systens subject to inspection and testing
shal |l be confined to only the specific altered zone and conponents in
the i medi ate zone or area that is located upstream (inlet side) for
vacuum systens and downstream (outlet side) for positive pressure gases
at the point or area of intrusion

Provi de inspection, testing and verifier reports containing detailed
findings and results directly to the Contracting Officer. Al

i nspection, testing, and verification records shall be nmintained
on-site within the facility. The Contracting O ficer shall reviewthe
records prior to the use of all systens.

The Contracting Officer will accept the Verifier's Report as

determ ning that the gas/vacuumdelivered to the outlet/inlet is that
shown on the outlet/inlet |abel and the proper connecting fittings are
installed for the specific gas/vacuum servi ce.

3.12.4.2 Initial Tests and Reports - Al Level 3 Systens

The installing Contractor, a representative of the system supplier, or a
representative of the system manufacturer is responsible for conducting and
docunmenting these tests. Test gas shall be oil-free, dry Nitrogen NF.
Provide all necessary materials and test apparatus to satisfactorily
performtests.

a.

b

Initial Bl ow Down Test.

Initial Pressure Test for Positive Pressure Gas Systens and Copper
Vacuum Pi pi ng.

Initial Leak Test for PVC Vacuum Piping. Subject piping to a vacuum of
not |less than 12 inches Hg vacuum

Initial Cross-Connection Test. Conduct this test only after conpletion
of every systemw thin test area

Initial Piping Purge Test.
Initial Standing Pressure Test for Positive-Pressure Gas Piping.
Initial Standing Vacuum Test for Copper and PVC Vacuum Syst ens.

Subj ect PVC piping to a vacuum of not less than 60 kPa 12 i nches Hg
whi ch shall not reduce to |l ess than 73 kPa 8 inches Hg vacuum at the
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end of the 24 hour test period.

3.12.4.3 I, T& Agency Tests and Reports

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Delete Final Tie-In Test Report when
i nterconnections will not be made between new and
exi sting systens.
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The I nspection, Testing and Verification Agency is responsible for
conducting and docunenting gas and Nitrogen tests. Test gas shall be
oil-free, dry Nitrogen NF. Provide all necessary materials and test
apparatus to satisfactorily performtests.

[a. Verifier Final Tie-In Test.]

b. Verifier Standing Pressure Test.

c. Verifier Cross-Connection Test.

d. Verifier Warning System Test.

e. Verifier Piping Purge Test.

f. Verifier Piping Particul ate Test.

g. Verifier Piping Purity Test.

h. Verifier Operational Pressure Test.

i. Verifier Gas Concentration Test.

j. Labeling.

k. Oxygen and Nitrous Oxi de Source Equi pnent Operational Test.

3.12.4. 4 Fi nal Tests and Reports - All Level 3
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NOTE: Delete Final Tie-In Test Report when
i nterconnections will not be made between new and
exi sting systens.
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The installing Contractor, a representative of the systemsupplier, a

representative of the system manufacturer, or a certified systemverifier

is responsible for conducting and docunenting Gas, Support, and Vacuum
Systens (except Oxygen and Nitrous Oxide) tests. Test gas shall be
oil-free, dry Nitrogen NF. Provide all necessary materials and test
apparatus to satisfactorily performtests.

[ a. Final Tie-In Test.]
b. Final Standing Pressure Test.
c. Final Standing Vacuum Test.

d. Final Cross-Connection Test.
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e. Final Piping Purge Test.

f. Labeling.

g. Gas, Support Systens Source Equi pnent Qperational Test.

h. Vacuum Systens Source Equi pnent Operational Test.

i. Dental Oal Evacuation (OE) System Test

Mat eri al s needed: Two vacuum gauges, accuracy of at |east 0.15 kPa at

79-73 kPa +£0.5" Hg at 6-8" Hg. Flow restrictors (quantity = 70 percent x
nunber of dental treatment roonms). Flow restrictor conponents:

(1)

Part A Hose, smooth bore CE tubing, 16 mMmm I D x 100 nm5/8 inch ID x 4
inch | ong

Part B Hose adaptor, brass, 15 mmnale pipe thread x 10 mm 1/2 i nch
mal e pipe thread x 3/8 inch hose barb

pPart C Tubing, vinyl, 15 nmID x 35 mm1/2 inch ID x 1-3/8 inch | ong

Part D Tubing, vinyl, 15 nmOD, 5 mmID x 25 nm 1/2 inch OD, 3/16 inch
IDx 1 inch |ong.

Part E Tubi ng, soft copper, 8 mMmm x 50 nm 5/ 16 inch x 2 inch | ong

(2) dear burrs on cut ends with 24 nm 15/16 inch drill bit.
Fl ow restrictor assenbly:

a. Insert threaded end of the hose barb (Part B) conpletely into the 16 mm
5/8 inch CE hose (Part A).

b. Slip the 13 mm1/2 inch ID tubing (Part C) conpletely over the hose
barb (Part B).

o

Slip 13 mMm 1/2 inch OD tubing (Part D) into the 13 nm1/2 inch ID
tubing (Part C) to butt against the hose barb (Part B).

d. Slip the copper tubing (Part E) into the 13 mm 1/2 inch OD tubing (Part
D) approximately 19 mm 3/4 inch.

e. Flowrestrictors as designed allow a flow of 3.5 L/s 7.4 SCFM when
attached to plunbing under 79 kPa 6 inches Hg vacuum pressure.
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NOTE: Vacuum gauge No. 1 shall be shown on the
contract documents.

*% *% *% *% *% *% *% *% *% *% *% *% *%

(1) Install vacuum gauge No. 1 on a pipe conmpbn to the power units
close to the separating tanks. Install this gauge in a manner
that will have mininal effect on airflow through the pipe.

(2) Install vacuum gauge No. 2 on the OE inlet in the floor box of
the dental treatnent room (DTR) farthest fromthe vacuum power
units. Note that this inlet will be closed, with no flow passing
through it.
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(3) Place a flowrestrictor over one CE inlet in 70 percent of the
facility DIRs. DTRs fitted with flow restrictors should include a
nm x of DIRs nost distant and DTRs nearest the vacuum source.

(4) Block off all other CE inlets and any other openings in the fixed
pi pe system
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NOTE: CE systens utilize two or nore vacuum punps
and are sized so that when one punp is inoperable

t he remai ni ng punp(s) are capable of neeting the
demand of 70 percent of the facility DIRs. For this
reason, testing will be conducted with one punp

i noperable. Uilization of flow restrictors

simul ates fl ow obtained through a functioning denta
unit. Attaching flowrestrictors to inlets in 70
percent of the DIRs (with other inlets blocked)
verifies that an appropriate vacuum | evel can be
obt ai ned, with one punp inoperable, under flow
conditions at a 70 percent system demand.

3.12.5
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(5) Operate the vacuum systemwi th one punp i noperable and note the
readi ngs on the two vacuum pressure gauges. Next, operate the
vacuum systemwith a different punp inoperable and note the
readi ng on both vacuum pressure gauges. Continue this process
until a vacuumreadi ng has been obtained with each of the system
punps taking a turn as the inoperable punp.

(6) An acceptable CE systemshall be able to maintain a m ni nrumof 79
kPa 6 i nches Hg vacuum as neasured on the vacuum gauge on the
furthest DIR inlet (gauge No. 2) under the conditions outlined
above. The system pi ping pressure drop between the vacuum gauge
near the power units (gauge No. 1) and the vacuum gauge at the
farthest DTR (gauge No. 2) should be no nore than 0.3 kPa 1 inch
Hg vacuum

Level 1 Systens Testing

3.12.5.1 General

a.

I nspection and testing shall be perforned on all new piped systens,
addi ti ons, renovations, tenporary installations, or repaired systens,
to assure by a docunented procedure, that all applicable provisions of
NFPA 99 and the Contract Docunents have been adhered to and system
integrity has been achieved or naintained.

I nspection and testing shall include all conponents of the system or
portions thereof, including, but not linited to, bulk source(s),
cylinder manifolds, conpressed air sources (e.g., conpressors, dryers,
filters, regulators), source alarns and nonitoring safeguards, master
al arns, pipelines, isolation valves, area alarns, zone valves, and
station inlets (vacuum and outlets (pressure gases).

Al systens that are breached and conmponents that are subject to

addi tions, renovations, or replacenent (e.g., new gas sources: bulk,
mani f ol ds, conpressors, dryers, alarns) shall be inspected and tested.
Systens shall be deened breached at the point of pipeline intrusion by
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physi cal separation or by system conponent renoval, replacenent, or
addition. Breached portions of the systens subject to inspection and
testing shall be confined to only the specific altered zone and
conponents in the inmediate zone or area that is |ocated upstreamfor
vacuum systens and downstream for pressure gases at the point or area
of intrusion.

d. Provide inspection, testing, and verifier reports containing detailed
findings and results directly to the Contracting Officer. All
i nspection, testing, and verification records shall be nuaintained
on-site within the facility. The Contracting O ficer or their appointed
representative shall review the records prior to the use of all systens.

e. Before piping systens are initially put into use the Contracting
O ficer shall accept the Verifier's Report as determ ning that the
gas/ vacuum delivered to the outlet/inlet is that shown on the
outlet/inlet |abel and the proper connecting fittings are installed for
t he specific gas/vacuum servi ce.

3.12.5.2 Installer Perforned Tests and Reports
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NOTE: Del ete Connection Report when
i nterconnections will not be made between new and
exi sting systens.
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The installing Contractor is responsible for conducting and docunenting
these tests. Test gas shall be oil-free, dry Nitrogen NF. Provide all
necessary nmaterials and test apparatus to satisfactorily performtests.
Tests apply to all Gas, Support, and Vacuum Systens.

[ a. Connection Report.]
b. Initial Bl ow Down Test.
c. Initial Pressure Test.
d. Cross Connection Test.
e. Piping Purge Test.
f. Standing Pressure Test for Positive Pressure Piping.

g. Standing Vacuum Test for Vacuum Pi pi ng.

3.12.5.3 I, T& Agency Tests and Reports

*% *% *% *% *% *% *% *% *% *% *% *% *%%

NOTE: Delete Final Tie-In Test Report when
i nterconnections will not be made between new and
exi sting systens.

Delete Initial Alarm Test Report when
i nterconnections will not be made between new and
exi sting systens.
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The | nspection, Testing, and Verification Agency is responsible for
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conducting and docunenting these tests. Test gas shall be oil-free, dry
Nitrogen NF. Provide all necessary materials and test apparatus to
satisfactorily performtests. Tests apply to all Gas, Support, and Vacuum
Systems.

a. Final Tie-In Test.]

b. Initial Alarm Test. For each system docunment operation of existing
alarm systens prior to interconnecting new and existing systens.]

c. Standing Pressure Test.

d. Cross Connection Test.

e. Individual Pressurization Test.

f. Pressure Differential Test.

g. Valve Test.

h. Alarm Test. Master Alarns. Area Al armns.

i. Piping Purge Test.

j. Piping Particulate Test.

k. Piping Purity Test.

I. Operational Pressure Test.

m Medical Gas Concentration Test.

n. Medical Conpressed Air Purity Test.

0. Labeling.

p. Source Equi pnent Verification
(1) Gas Cylinder Supply Sources.

(2) Medical Conpressed Air Conpressor Sources.
(3) Medical -Surgical Vacuum Sour ces.
.13 WARNI NG SYSTEM

Provide wiring required for warning systemexcept for power source at each

al arm panel, which is provided by Electrical Specification D vision

contractor. Install wiring in conduit [including underground portion to
the bul k oxygen site].

a. Label each alarm position on each al arm panel. Coordinate designations
with using facility. Coordinate area designations with associ ated zone
val ve assenbly designations.

b. Master alarm panels shall not be daisy-chained. Provide pane

dedi cated sensors and wiring fromthe alarmpoints to each installed
mast er al arm panel .
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c. Provide naster alarm panels at the follow ng | ocations:

Emer gency Recei vi ng Desk Room[___ ]
Central Information Desk Room[___ ]
Bui | di ng Engi neers O fice Room [__ ]
Bui | ding Security Ofice Room [__ ]

d. Provide naster alarm connection to UMCS (UFGS 23 09 00).
e. Area alarm panels shall not be dai sy-chai ned.

[3.14 EXI STI NG PI PED DI STRI BUTI ON SYSTENMS
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NOTE: Include existing piped distribution systens
when renodel s affect them Edit to match project.

When bul k oxygen systens are | eased to the Hospital
their upgrade is not part of these construction
docunments: Include the bracketed sentence.

*% *% *% *% *% *% *% *% *% *% *% *% *%

Upgr ade existing systens as indicated and as required to conply with the
Regul atory Requirenents.[ Do not upgrade the bul k oxygen system but do
provi de upgraded al arnms at systemsite.]

] -- End of Section --
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