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Doleto the following current text in its entiroty {deletions are shown struck through). Renumber
paragraphs that follow deloted toxt,

2305 01 Mechanical Genera) Requirements

J2-Dressure-Gouges-nnd-Fhermometers

A-Ganges-tor-senerahuse-shil-be"Quality™type-as-manufaetured-by-Marsh-Instrument
Company-or-equak—Gavges-shall-have-a-4-4Linelrdiameter-dinl—hrmain-mechanieal
room-HVAG-Contrnetor-shall-provide- 0™ diameter-gauges-{or-all-steany-pressures-and
pumped-condensute-pressure—The-Plumbing-Contractor-shall-provide similor-gangestor
witter-itid-air—Gunges-shal-be-ealibraled-forstatic-head —Adl-gouges-shatl-be-equipped
with-sintofivalves-and-snubbers:

B-Siphons-shat-be-used-with-al-steam-gavges—Also-all-gangesshal-have-gauge-cocks-or
vilves-suitable-forthe-pressure-involved:

CFhermometersfor-generb-use-shal-be-sten-type-with-an-adpustable-bracket-
Fhermometersshall-be-organic-higquiddilled-fredHn-lieu-ofmerenry-filed:

P Hie-seale-on-ganges-and-thermomelers-shall-be-read-o-twicethe-operating-pressure-or
temperatare—rhe-Professional-shall-specit-eauge-and-thermometerranses—

Insert following toxt.

2305 19 - MEASURING INSTRUMENTS FOR HVAC

.01 General

A. Provide all measuring instruments as required to achieve proper balancing, calibration of
clectronic sensors, and rautine inspection, maintenance and troublashooting of mechanical
systems, :

1. Provide permanent gauges and thermometers on all central equipment and temperature /
prassure coantrol zones in all mechanical and ulility rooms,

2. Provide pressure and lemperature test plugs adjacent to all electronic pressure or
temperalure BAS sensors in hydranic systems {for testing/calibration purposes), on all
lerminal healing and cocling rquipment, and at temperalure/pressure control zones in
hydronic syslems in non-occupied spaces, such as above ceilings or bolow raised floors.

3. Provide permanent venturi flowmeters on pumps; and on primary / dedicated hydronic
flow control zones where flow/gpm point is scheduled on control sequences. (Review
specific applications with OPP Engineering Staff).

4. Refer lo Division 33 - Utilities for Utility meters {campus chilled water, steam, gas).

B. Provide instruments with scale ranges selected according lo service,

C. Quality Assurance: Comply with applicable portions of ANSI, ASME and Instrument Society of
America {ISA) standards pertaining to construction and installation of meters and gauges.



D Submetials:

1.

2.

Praduct Cata: Submit manufacturer's technical product data for each type of measuring
instrument. Submit schedule showing manufacturer's model number, scale range,
location, and accessones for cach type and application,

Submit maintenance data and spare parts lists for each type of measuring instrument,
Include this data and preduct data in Maintenance Manual,

E. RELATED DOCUMENTS

1.
2
3
4,
5

02 Praducls

23 21 13 Hydronic Piping

23 21 23 HVADC Pumas

2500 00 INTEGRATED AUTOMATION

23 60 00 HYDRONIC AND STEAN EMERGY UTILITIES
3363 00 STEAM ENERGY DISTRIBUTION

A. PRESSURE GAUGES

1.

General: Prowde pressure nauges of materials, capacities, and ranges indicated,
desinned and constructed for use in service indicalod,

Type: General HVAC grade, 1% acouracy, ANS| BA0.1 grade A, glycerine filled
phosphor bronze bourdon type, rotary brass movement with front recalibration
adjustment botlom connection

Case: Aluminum or nylan, giass {or acrylic) lens, 4¥° diameler typical

Connector; Brass with 4" male MPT. Provide prolective syphon when used for steam
sorvioe,

Scale: White coated aluminum, with permanenlly etched black markings.

Set Hands: Where prossure gauges are indicated for use across pump suction diffusers
or slraining / filler devices, provide adjustable set hands to indicate recommented
pressure ranges of system,

Range: Select for normal operating pressure to be approximately mid range of scale with
full seale range shall be selected to be approximately 1.5 to 2.5 times the narmal
maximum operating pressure. The following lypical ranges are suggested. The
Professional shall select/specify final per speaific syslem requirements:

A Vaouum: 307 Hg - 30 paig (Compound)

b, \Waler
0 - 15 psin {belween 2 to 10 psig max operating pressure)
0 - 30 psig (hetween 10 o 20 psig max ocperaling pressura)
0 - 60 psig (between 20 to 40 psig max operating pressure)
1 - 100 pa=ig (between 40 to B0 psig max aperating pressura)
0 - 160 psig (between 60 to 100 psig max eperating pressura)
0 - 200 psig (hetween 100 to 130 psin max oparating prossure)
0 - 300 psin tbeteeen 120 to 20D psig max operaling pressura)

c. Steant 0- 200 psig (Hioh Pressure — up to 125 psig max operating)
H



8.

0 - 100 psig {Medium Pressure ~ up to 50 psig max operaling)
0 - 30 psig (Low Pressure ~ up to 15 psig max operaling)

GAUGE ATTACHMENTS

a. Snubbers: ASME B40.100, brass; with 4" NPT, ASME B1.20.1 pipe threads and
porous-slainless steel filler-lype surge-dampening device, Include extension for
use on Insulated piping,

b. Siphons: Loop-shaped section of brass {for normal operaling
pressure/tamperature up to 200 psl, 325 ° F) or stainless-steel (for normal
operaling pressure/lemperature greater than for brass) pipe with }4" NPT pipe
threads.

¢. Valves: Brass body, stainless ball, selected for working pressure suitable for
application, with 4" NPT, ASME B1.20.1 pipe threads.

Manufacturers: Subject to compliance with requirements, available manulaciurers
offering preducts that may be incorporated into the Work include, but are not limited ta,

the following:
a. Asheroft Inc.

b, Ernst Flow Industrigs

¢. Marsh Instruments
(d. Milicco Corporation

a

f

g

Trerice, H.O. Co,
Vifelss Instruments Inc,

“u,
o 8

B. LIQUID-IN-GLASS THERMOMETERS

1!

General: Provide slem type glass lhermomelers, per Standard ASME B40.200, of
malerials, capacities, and ranges indicated, designed and conslructed for use in service
indicated.

Case: Die cast aluminum finished in baked epoxy anamel, glass front, spring secured, 9°
lang, acrylic or glass window face.

Adjustable Joint: Dle cast aluminum, finished lo match case, 180° adjustment in vertical
plane, 3607 adjustment in horizontal plane, with locking device.

Tube and Capillary: Glass with magnifying lens, blue or red organic liquid {non-mercury},
1% scale range accuracy, shock maounted,

Scale: Satin faced, non-reflective aluminum, permanently elched markings.

Stem: Copper-plated steel, aluminum, or brass, for separable socket, length to suil
installation,

a. Design for Thermowell Installation: Bare stem.

b, Design for Air-Duct Installation: Wilh ventilated shroud.

Accuracy: Plus or minus 1 percent of scale range or one scale division, to a maximum of
1.5 percent of scale range.



Ranoge: Full scale range shall be selected o be appremimately 1.33 to 2.0 times the
normal maximum operating tempaerature. The follewing typicol ranges are suagesied,
The Professional shall selectispeoify final per specific system requirements:

a. Chilled Water (40-75 " F max), 0-100° Faith 1+ F scale divisions,
b, Condenser-Watar Fiping: 0 to 1607 F with 2° F scale divisions.
c, HotWater (120-18D © F max); 30 - 240° F with 2° F scale divisions,
¢, Steam and Steam-Candensate Piping: 50 1o 4007 F with 87 F scale divisions,
e, Condiionod Air Ducts: 0 to 1607 F with 2° F scale divisions.
Thermowells;
a. Standard: ASKME B40.200.
b, Descripion: Prossure-tight, secret-type fitting made for insertion inte piping tee
fitting.
o, Material for Use with Copper Tubing: Brass
d.  Material for Use with Steel Piping: Brass ar Stainless Sten),
2, Bore: Diameter reguired to match thermometer bulb or stem,
£, Insertion Lenathy Lenath reqguired to mateh thermaometer bulh ar stem.
6. Lagging Extension: [nalude on thermowells for nsulated piping and fubing,
b, Bushings: For converting size of thermowell's internal screw thread to size of

thermaometar connection,

Heal-transfer c ompound: S hall be u sed to improve t bormal t ransfer and to
gliminate condensation forming within the thermowell, Compound shall consist
of synthetic, efficient thermally conductive ceramic or metal oxides in a
homeogencous, non-hardening paste with negligible bleed and evaporation loss,
Compound shall nol cause catalytic corrosion betweon prabe material and
thermaowelll,

10, DUCT-THERMOMETER MOUNTING B RACKETS D escription: F langed bracket w ith
screw hales, for attachment to air duet and made to hold thermometer stem.

11, Manufacturars: Subject to compliance with reguirements, available manufacturers
offering products that may be incorporated into the Work include, but are not imited to,
the followineg:

a

b
[+
d,
o]
f
s

g

Asheralt Ine

Ernst Flow (ndustries
_r-_ﬂ._fag:ﬂ Instruments
Miljoco Cerporation
Trence HO Co
Wr o) Instruments lnc
WWeksler

. PHESSUHEFTFMPERATURE TEST PLUGS

Construct of brass, equip with NPT fittng, with self-sealing, dual valve core type Nordel
gaskeled arifice suitable for inserting /8" O.0. probe assembly from dial type msertion
thermometer or pressure gauge. Test plugs shall be pressure rated for 500 psi and
275°F. Enouwp orifice with gasketed screw cas and chain, Provide extension of length
equal to insulation thickness for insulated piping.

Acceplable Manufacturers; Subject fo compliance with requirements, manufacturers
oifernng pressuredtemperatura test plugs waich may be incorparated in the work include:
but are not imited to, the fellowing:

a.
b,

Peterson Equipment Co
Sisco



c. Wailts Regulator

D. Weniun Flowmeters:

T

Description;  flowmeler assembly shall be commercial HVAC grade, venluri type,
calibrated flow-measuring element including, hoses or tubing, fitings, valves, indicalor,
and conversion chart. All Venluri meters shall be manufactured under an IS0 9001:2000
certified quality program.

Flow Range: Sensor and indicalor shall cover operating range of equipment or system
served.

Sensor: low pressure loss wventurl-type, calibrated, flow-measuring element; for
inslallation in plping.

a. Design:  Differential-pressure-type measurement for suitable for HVAC hydronic
fluids, gases and steam.

i. The Venturl inlet section shall be cylindrical with a pressure sensing lap
and of Ihe same diameter as the incoming pipe section and followed by a
precise smooth contoured radius section causing a uniform change in
fluld velecity, and to maintain a low permanent low pressure loss.

ii. Accuracy: shall be wilhin £2.0 uncalibrated (+0.5% calibraled) with a
repealability of £0.1% and lurndown of 10:1

b. Construction: Bronze, brass, or faclory-primed steel, or as otherwise required lo
meet the Intended servica conditions if atypical, with extensions on sensing taps
allowing for pipe insulalion thickness and brass ball valve conneclions suitable
far connection of tubing to flow indlealing assembly.

c. Provide permanent, stainless sleel tag with pipe size, manufacturer's nameplate
and flow conversion dala on chain as required so that tag remains visible and not
covered by insulation.

d. Minimum Pressure Raling: 250 psig or not less lhan 1.6 times maximum system
working pressure, whichever is greater.

a. Minimum Temperalure Rating: 250 deg F.

f. End Connections for 2" and Smaller: Threaded.

g. End Connections for 2-1/2° and Larger: Flanged or grooved,

h. Flow Range: Flow-measuring element and flowmeter shall cover operating range
of equipment or system served.

Flow indicaling assembly: Shall consist of:
a. Threea valve manifold
b. local direct reading gauge suitable for wall or bracket mounting, calibrated for
connected flowmeter element, 4" min. diameler dia) with threaded fittings
i, Scale: Gallons per minute {verify and coordinate any special
requiremonts to adjust for use with glycol sclutions).
ii. Accuracy: Flus or minus 1 percent between 20 and B0 percent of scale
range.
c.  DPIFlow Transmitter (Where applicable - coordinate requirements with 25 00 00
& - INTEGRATED AUTOMATION ) '
1. When applicable; a DP transmitter wilh calibrated local eleclronic display
of gpm may be used in lieu of direct read dial gauge.
d. Additional BfT perls at each tap for Jocal independent verification wilhout
disassambling tubing,
e. copper Whking for connecting components together and to flowmeter taps,

5. QOperallon and Maintenance Data:

a. Conversion Chart: Flow rate data compatible with sensor. Include all dala for
each meter clearly recarded in Manual,
b. Operating Instructions: Include complete instructions wilth each flowmaeter,



6. Manufaclurers:  Subject to compiance with reguirements, avalable manufacturers
aiffering products that may be incorporated into the Work include, but are not limited o,
the following.

a. ABB, Instrumentation and Analylical,

b Gerand Engineering Co.

¢, Hyspan Frecision Products, Inc,

d. Preso Meters: a division of Racine Federaled Inc,
2. 3, A Armstrong Limited; Armstrang Pumps Inc,

f. Vicinulic Company,

3 Execution

A General:
1. Install gauges and thermomelers in localions where they are easily read from normal
operating level.
2, Coil and conceal excess cagillary on remote element instruments.

B. Pressure Gauges: Install pressure gauges with snubber in piping tee w ith pressure gauge
valve(s), located on pipe at most readable position.  Install siphon for steam pressure gauges,
Extend nipples and siphons to allow clearance from insulation. Install pressure gauges in the
following locations:

1, Infet and Discharge of each pressure-reducing valve. One qgauge an cammeoen inlel may be
used far pressure reducing stations with multiple reducing valves.
2. SBingle gauge with isalation valves across inlel and ocutlet of each of the fellowang:
a. chiller chiled-water and condenser-water connection,
b, Hydronic heat exchangers,
¢, Hydranic pumps.
d. Rlajor strainers and filter housings {include adjustable set hands to indicate upper limit
whin service is required),
e, Exceplion: Indrvidual gauges are permitted (f length of tubing would be excessive or
impractical for the preferred single gauge method.
3, Cannection to expansion tank
4. Single gauge with isolation valve manifold acress supply and return at each piping system
remate differental pressure sensorfransmitter {used to conlrol VED),

C. Thermametars: Install thermemeters in the following locations:

1. Inlet and ouflet of each hydranic bailer,

2. Inlets and outlels of each chiller {chilled water and condenser water supply and return),

3. Two inlets and two outlets of cach hydronic heat exchanger.

4. Inlet and ouliet of each hydronic zone {each secondary or tertiary loop with independent
temperatire contral}

5. Inlet and oullet of each hydranic cail in aie-handling units,

6, Inlet and outlet of each thermal-storage lank.

7. Each inlet and outlet of air to air heat recovery doevice,

8. Quiside-, return-, supply-, and mixed-air ducts,

a. Install ihermameters in air duct systems an flanges.
b, Lecate duct mounted thermometers minimum 10 feet dewnstream of ming dampers,
coils, er other devices

D. Thermameter Wells: Install thermemetors in piping sysiems in wells in short couplings.  Enlarge
pipes smaller than 2-1/2 inch for installation of thermemeter wells. Ensure wells allow clearance
from msulation. Fill voids belween thermowell and thermometer and BAS sensor stems wath heat
conducting eompound before installing in wealls,



E.

F.

Inslall pressureftemperature test plugs in piping tee, localed on pipe at mosl accessible and
readable posilion. Secure cap. Install where required to allow for balancing and lroubleshooting
without requiring permanent pressure gages and thermometers, including but nol necessarily
limited to lha following locations:

1,

2.

Adjacent lo all pressure or temperature BAS sansors in hydronic systems {for

testing/calibralion purposes).

Al Inlet and oullet of each hydronic terminal heal transfer device, such as:

alr handling coils

lerminal healing and/or cooling units

temperature conlrol zones

Al each localion where major return streams mix (for troubleshooting)

l. In commen pipe, approximately 10 pipe diameters downslream of
mixing point.

Ii. In each upstream plpe seclion

At inlet and outlet of each variable pressure change device, such as:

ao o

a. Slrainers at minorfzone pumps and central air handling equipment coils. Nol
required at strainers of small terminal healing/coaling units.
b. ° Manual and automalic calibrated balancing valves (specily as manufacturer's

oplions factory fabricated on valves),

Adjust gages and thermometears to final angle, clean windows and lenses, and calibrate.
1. Adjusling: Adjust faces of melers and gauges o proper angle for best visibilily.

a. For gauges on slraining/filtering devices, adjust sel hands on pressure gauges to

accurately indicate when service is required {approximately 50% above pressure
differenlial when clean {(or as olherwise recommended by strainer/filter manufacturer).

b. After Installalion, zero andfor calibrate meters and gauges according lo manufacturer's

wrilten inslructions.

2. Cleaning: Clean windows of meters and gauges and faclory-finished surfaces, Replace

cracked or broken windows, repair any scratched or marred surfaces with manufacturer's
touch-up paint.

G. Venturi Flow Meters:

1.

Assemble and install connections, tubing, and accessories between flow-measuring
alemenls and flowmeters according to manufacturer's written instructions.

a. Example: hilp:/iwenw preso. com/resourcesftech/Menturilnstruclions8 5- 11.pdf
Install flovmeter elements In-accessible pesitions in piping systems, )

Install differential-pressure-type flowmeter elements, wilh at least minimum straight
lengths of pipe, upstream and downslream from elemenl according lo manufaclurer's
written Instruclions, ‘

Install permanent indicators on walls or brackets In accessible and readable posilions.
Install connection filtings in accessible lecations for attachment to portable indicaters.

END of rovisions

Update Commeoentary:

Section was added primarily for the following reasons:

1)
2)

3)

To add requirements for pressure/temperature ports

To add General Owner Requirements in order to define basic design Intent, seleclion critaria,
quality assurance, submiltals, and coordination for measuring instruments.

To update the Product Requiremenls for Ihe technical specification details of measuring
instruments.



41 Toadd Execution reguirements to define typical installaton reguirements.



