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Building Permit # : BES !
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Electrical Permit # Other |
APPLICANT: Complete all sections below that apply to the project. Please print legibly.
Print Name__ S @ & { -S ointr Sign Name l/{ (/o-f\/ N
StreetAddress Z2.8416S  Sw &O‘Oﬁ (Z-CS ’ ‘. J“
city,_ W i\Soud it e State_ O Zip Code. G707

Day Phone $03 - 5§82 - g‘;tg/ Fax__ §03- §¥z- /9/"7’ _email_Joel )@ 4;&[&2@ /M&'COQ

Plans / permits available for pick up at 1900 SW 4th Avenue, 2nd floor between 8: 00 am to 5: 00 pm
Contact Name for plan/permit pick up ‘3/0*6( _36 s

Day Phone_S0% ~ &~ 793~ ¢5 24 email___Joeld g;h-gifb {eMP Mecl -Cowl
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Building Contractor ' CCB#
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Electrical Contractor CCB# License #
Plumbing Contractor CCB# License #
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. Nl Smoke Det. Req'd Please provide a completed standard electrical permit ap-
No.ofStories ________ [¥1 NI N ,q plication form. You may mail or deliver it to 1900 SW 4th
Const Type_ [YI'[N] SprinklersReq'd  ayenye, Portland, Oregon 97201 or FAX to 503-823-7425.
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: 2 Alteration, or Repair Permit

Department of Consumer and Business Services
Building Codes Division * Boiler Section

1535 Edgewater St. NW, Salem, OR
Mailing address: P.O. Box 14470, Salem, OR 97309-0404
503-373-7538, Fax 503-378-4101
www.bcd.oregon.gov

Any installations, alterations, or repairs must be done according to the Oregon Boiler Specialty Code. The authorized inspector

Boiler/Pressure Vessel Installation,

must sign this permit and return it to the Building Codes Division (BCD) with inspection results.
YOU MUST CONTACT YOUR AUTHORIZED INSPECTOR BEFORE STARTING WORK. OAR 918-225-0600(8)

PERMIT INFORMATION
Permit no.: 17- 62016 Issue date: 11/14/2016 Job start: 11/21/2016
Issued to: [Hydro Temp Mechanical, Inc B99-2200/ O-107
Applicant name Contractor license number
Applicant phone no.:[(503) 582-8525 Applicant fax/email: |503-582-1914
For [Portland State University
Site name Site number Phone

1600 SW 4th Portland 97219

Site address City Zip

Class 1 through 6 mechanics performing work on this project (attach additional sheet, if necessary):

Name

License number

Douglas Ries

5287CL3

Authorized inspector:

Russ Tomka - 503-201-1471

INSTALLATION, ALTERATION, OR REPAIR INFORMATION

Decription of vessel:

77 gallon Expansion Tank

NB state no.:

Size and length of piping:

20' x 3" grooved steel pipe each

Nature of work: [[nstall

INSPECTION RESULTS

L] Satisfactory

[ Failed. Reinspection required. Violations:

Inspector's name (print)

Inspector's signature:

Date:

CONSUM
E&PS‘E&WC 440-4853 (6/10/COM)

This Permit will expire 18 months from the date
of issuance unless an extentions has been granted.



EXTROL.

Hydronic Expansion Tanks: Vertical AX Series ASME

A
AMTROL 125 PSIG Working Pressure

F_A_j/imsme
Construction Application
Shell ASME Approved Steel « For use in closed, non-potable
Diaphragm Heavy Duty Butyl/EPDM hydronic heating and chilled
NPTF'Malleable Iron Center water systems. ?
System Connection NPTF2Malleable Iron Bottom + Diaphragm design meets all A
NPTM? Malleabie Iron Top Offset ASME Code Section VIII
Finish Red Oxide Primer Division 1 standards.
Air Valve Schrader Valve w/EPDM Seats « Available with optional sight ] | 4
Factory Precharge 12 PSIG (.8 bar) glass and seismic restraints. AX-120V THROUGH AX-240V
HARGIN| |‘_A_.+ — l‘_ A — —%&EG"
Performance e \?a»ﬁ\ s
Maximum Operating Temperature | 240°F (115°C) ~__ \/-
Maximum Working Pressure 125 PSIG (8.6 bar)
Warranty 1 Year a 5 @ B
Vertical ASME Models E
Tank Max. A B Sys. Shipping — v
NMod:| Volume Accept. Volume Tank Diameter Tank Height Conn Weight AX-15V THROUGH AX-100Y AX-260V THROUGH AX-280V
Hmher Gal Lit Gal Lit In mm In mm In Lbs Kg

AX-15V 80| 303} 24 9.1 12 305 | 20 508 | % 39| 18
AX-20V 109 | 413| 24 g1 12 305 | 27 686 | ' 47 21
AX-40V 217 822 11.3| 428 | 16 356 30 762 | A 76| 34
AX-60V 3361272 | 11.3| 428 16 356 | 45 | 1143 | %' 98| 44
AX-80V 444 (168.1} 226 | 855| 24 610 | 29 737 1 156 | 70
AX-100V | 657 (2118|226 | 855 | 24 610 | 34 864 1 176 | 80 BOTTOM VIEW
AX-120V | 68.0(257.4] 34.0 (1287 | 24 610 | 47 | 1194 12 | 214 97
AX-144V | 77.0|291.5| 34.0| 1287 | 24 610 52 | 1321 12 | 230 | 104

Optional Seismic Restraints

Tank Bolt Dim Dim. Hole

AX-180V | 90.0 [340.7| 3401287 24 | 610 | 60 [1524 | 12 [271] 123 Diameter | Circle : | Size
AX-200V | 110.0 | 416.4 | 340 1287] 24 | 610 | 66 [1676 | 12 | 200 132 B D E F G
Ax-240v | 132.0 | 500.0 | 46.0 | 1740 30 | 762 | 58 [1473 | 12 [401] 182 12 12% | 2 2 LA
- - : : 16% | 14% | 2 2 Yo

AX-260V | 159.0 | 600.0 | 56.0 | 2120 30 | 762 | 85 | 1651 | 1% [ 460 | 209 >4 m > > v
AX-280V | 211.0 [ 800.0 | 84.0|3180| 30 | 762 | 82 | 2083 | 1% | 590 | 268 30 57 3 3 )

All dimensions and weights are approximate.

Job Name Notes
Engineer —_——
MADE (N USA
Contractor
LOW-LEAD
P.O. No.
‘a7
Sales Rep.
Model No.

50 Amtrol Inc., 1400 Division Road, West Warwick, Rl 02893 USA T: 401.884.6300 www.amtrol.com MC 4400 (01/14)



MECHANICAL LEGEND AND SYMBOLS

SYMBOL DESCRIPTION
(N) NEW WORK
smmmmmmm - (E) EXISTING WORK TO REMAIN
MR HH KRN EXISTING WORK TO BE REMOVED
HWS HEATING WATER SUPPLY
———— - --——— HWR HEATING WATER RETURN
CHWS CHILLED WATER SUPPLY
CHWR CHILLED WATER RETURN
Cows CONDENSER WATER SUPPLY
CDWR CONDENSER WATER RETURN
CR CONDENSATE RETURN
BBD BOILER BLOW DOWN
— DIRECTION OF SLOPE
—_— DIRECTION OF FLOW
—_— sV STEAM VENT PIPE
e p——— BALL VALVE
_ SOLENOID CONTROL VALVE
——‘i RELIEF VALVE, PAT RELIEF VALVE
—A— BUTTERFLY VALVE
_ — MOTORIZED BUTTERFLY VALVE
—_— R — GATE VALVE
?——— ANGLE GATE VALVE
—_— GLOBE VALVE
}l—— ANGLE GLOBE VALVE
e N CHECK VALVE
S Y. S PNEUMATIC CONTROL VALVE
—_— 2-WAY CONTROL VALVE
—-—‘33— 3-WAY CONTROL VALVE
—_— NON-SLAM WAFER CHECK VALVE
———-—D&l— PRESSURE REOUCING VALVE (PRVY)
—_—g STRAINER

STRAINER WITH BLOW OFF

AIR SEPARATOR

PRESSURE GAGE

PRESSURE GAUGE WITH
COCK AND SNUBBER

THERMOMETER

PUMP

TEST TEE

TEST TAP (PETE'S PLUG)
MANUAL AIR VENT
AUTOMATIC AIR VENT
VACUUM BREAKER

PIPE GUIDE

EXPANSION JOINT

FLEXIBLE CONNECTOR

UNION

CAPPED OR PLUGGED TEE

BLIND FLANGE, CAP

CONCENTRIC REDUCER

ECCENTRIC REOUCER

EXPANSION LOOP

VALVE ON RISE

PIPE UP

PIPE DOWN

PIPE DROP/PIPE RISE

TOP CONNECTION — BRANCH LINE
BOTTOM CONNECTION — BRANCH LINE
PIPE ANCHOR

TEE UP

TEE DOWN

PIPE SEISMIC BRACE

GAS, LOW PRESSURE/HIGH PRESSURE
HOSE BIBB

GAS COCK

CIRCUIT SETTER

CENTER LINE

(EXISTING)

PUMP SCHEDULE

TAG DESIGN LOCATION SYSTEM TYPE | SUCTION |DiScHARGE | MPELLER |  GPM HEAD  |EFFICIENCY MOTOR OPERATING [  NOTES
BASIS SERVED DIAMETER | DIAMETER | DIAMETER P oI/ ey o eweromnor T owoie Fr|  WEIBHT
(M) (N} () (FEET) (%) PHASE POWER CONN (L8s)
BP—1 B&G 60 SERIES PENTHOUSE (soutH)]  B-1 IN—LINE 3 3 - 150 10 - 1750 120/1 .25 YES ~ - - 1.2,3,4,5
BP-2 B&G 60 SERES PENTHOUSE (SouTH)|  B-2 IN-LINE 3 E - 150 10 - 1750 120/1 25 YES - - - 1,2,3.4,5
P-5 PACO PENTHOUSE (NORTH)| Ww oop | cent. - - - 795 52 - 1750 480/3 15 - -~ - - (EXISTING FUMP TO REMAIN}
p—5A | B&G SERIES e—1510 | PENTHOUSE (NORTH) | HW LoOP |  CENT. & 5 — 795 55 — 1750 480/3 15 YES ~ - — (PRICE AS AN ADD/ALTERNATE #1)
NOTES:
1-PROVIDE INLET SUCTION DIFFUSER.
2-PROVIDE TRIPLE DUTY VALVE.
3-PROVIDE CONTROLS
4—SEE (detail colout).
5-VIBRATION ISOLATION.
(NEW) BOILER SCHEDULE —_—— —ee
TAG DESIGN BASIS Location | FueL  |Turnpown] meut | outPur | BOILER EWT LWT ELECTRICAL ASME__ | OPERATING | NOMI NOTES sy OUT PE” ana
BOLER BURNER SOURCE | RaTi0 w | voury P’Eﬁ"fﬂge bl REVIEWED FOR CODE
oer) | oeH) | (we) ) ) prast | paie) | es) Ny COWPLIANDE
B-1 KN=10 — PENTHOUSE|]  GAS 5:1 1,000 927 27.7 110 120 - 120/1 100 1560 |a5x35x75) N o
B-2 KN-10 - PENTHOUSE| _ GAS 5:1 1,000 927 217 110 120 - 120/1 100 1560 |45x385x75] VAR ¢ { /117
NOTES:
1-PROVIDE_LEAD/LAD CONTROL.
2-BOILER CONTROLS COMPATIBLE WITH EMERGENCY SHUTDOWN SEQUENCE. ' —
PermiTNTm
(EXISTING) SUPPLY FAN SCHEDUL oer
TAG LOCATION SYSTEM | DISCHARGE FAN MOTOR MAX. | OPERATING NOTES
SERVED WEIGHT
CFM TSP wee | size RPM BHP HP | VOLTS | PHASE | VELOCHY
PR | (es)
SF~1 PENTHOUSE (WEST) - HORIZONTAL | 93,500 6.5 | DWDI-AF 54 850 - 125 480 3 3,150 -
SF-2 PENTHOUSE (EAST) —~  [HomizontaL] 97.550 | 6.5 [owoi-aF| 4 725 - 125 480 3 2,650 —
NOTES:
(EXISTING) HYDRONIC HEATING COIL SCHEDULE
TAG  |EQUIPMENT LOCATION CFM TOTAL | SENSIBLE | AR PD | 4 OF FACE EAT LAT WATER | WATER PD|  EWT LwT NOTES
SERVED CAPACTY | CAPACITY ROWS/FINS| VELOCITY | DB/WB DB(VIB FLOW
(MBH) (MBH) | (N we) (FPM) [\2) (F) (GPM) (FEET) [\?] [42]
HC—1 SF~1 PENTHOUSE (WEST) | 44.455 - - 0.6 3 560 7 92 405 - 100 85
HC—2 SF-2 PENTHOUSE (EAST) | 42,620 - - 0.6 3 535 71 92 390 - 100 95
NOTES:
(EXISTING) HEAT EXCHANGER SCHEDULE
TAG LOCATION EQUIPMENT { CAPACTY HOT SIDE COLD SIDE OPERATING | NOMINAL | NOTES
SERVED FLUD GPM EwT W | FLUID PO | FLUID GPM EWT T | Fup pp | WEIGHT | N SIZE
(MBH) [\3] (42] (FEET) (F) CF) (FEET) (LBS) ON)
HX—1 | AFFL LAVAL THERMAL INC | PENTHOUSE (WEST) - - - - - - = - - = — - - — YEAR: 1996
NOTES:
(EXISTING) ELECTRIC COIL SCHEDULE
TAG | EQUIPMENT LOCATION TOTAL BTUH colL NOTES
SERVED o MBH  ["CAPACITY | NUMBER | KW/
KW |OF STAGES| STAGE
EC—1 SF—1 | PENTHOUSE (WEST) 44,455 | 1185 348 12 29
EC-2 | SF-2 PENTHOUSE (EAST) 42,620 | 1,100 324 12 27
NOTES:
(EXISTING) EXPANSION TANK SCHEDULE
TAG LOCATION SYSTEM [ TYPE TotAL [accert— | P | meuer [ avERAGE [oPERATING] NOMINAL NOTES
SERVED MENT | VOLUME | ANCE PRESSURE| VALVE | WATER | WEIGHT |UNIT SIZE
N (Y‘(_Y‘(_m ( \’(5 Ié)\’ S(EFEIGIf‘ (' 18 ) o P(‘l*)k‘: \’WY\)
ET-2 PENTHOUSE (NORTH) HW - - 40 - - - - - - P]
AN} A_A A b b PN N N Y Aol b U A b ALA A A A JlAh 3 ) Ao b ) nxxxxxx;xxxxxx;/
NOTES:
1. HUNG FROM STRUCTURE ABOVE.
Replace with 77 gal.
expansion tank
DRAWING LIST
DRAWING TITLE
MO HVAC SCHEDULES, DETALS AND LEGEND
MOZ HVAC SPECIFICATIONS
MO3 HVAC SPECIFICATIONS
M20 HVAC LOWER OVERALL BASMENT/SITE PLAN
M21 HVAC OVERALL PENTHOUSE PLAN
Ma1 HVAC ENLARGED PLAN
M5 HVAC DIAGRAMS
MB1 HVAC DETAILS

%; Portlanud" §‘t_§'t'e;

PSU Capital Projects
& Construction

MARKET CENTER
BUILDING

1600 SW 4th Avenue
Portland, Oregon 97201

PENTHOUSE
BOILER HEATING
SYSTEM UPGRADE

IEENEEEE
9220 SW Barbur Blvd.
Suite #119- 324
Portland, OR 97219
Ph: 503.248.5300

L)
PERMIT/BID SET “
06.30.2016 .
SCHEDULES & LEGENDS St




MECHANICAL SPECIFICATIONS

il

SECTION 230553 —

PART 1 —

IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT

GENERAL

1.1 SUMMARY
A Section Includes:
1. Equipment labels.

2.

Fipe lobels.

1.2 SUBMITTAL
A Product Data: For eoch type of product indicoted.

PART 2

- PRODUCTS

2.1 EQUIPMENT LABELS
A Metal Labels for Equipment:

2.

3.

4.
5.

B. Lobel Content:

Materiai  and i dized 0.032-inch minimum
thickness, ond hoving predrilied or -lump-d holes for ottachment hordwars.

Minimum Lobel Size: Length ond widih vary for required lobsl content, but not less
thon 2-1/2 by 3/4 inch

Minimum Letter Size: 1/4 inch for nome of units if viewing distance is less thon 24
inches, 1/2 inch for viewing distances up to 72 inches and proportionately jarger
lsttering for grecter viewing distonces.  Include secondary letlering two—thirds to
three—~fourthe the size of principal lettering.

Fosteners: Stoinleas~steel rivets or self—topping screws
Adhesive: Contoct—type permonent odhesive, compotible with icbel and with substrote.
Include s Drawing

or unigue equipment number,

Drowing numbers where squipment is indicated (plons, details, ond schedules), plus the
Specification Section number and title where eguipmeni is specified.

2.2 PIPE LABELS

A General Requirements for Monufoctured Pipe Lobels:

Preprinted, color—coded, with lettering

ndicating service, and showing flow direction.

B. Pretensioned FPipe Labals:

Precoiled, semirigid plostic formed o porticlly cover

circumference of pipe and fo ottoch to pipe withoul fasieners or ndhesive.
C. Self-Adhesive Pipe Lobeis: Printed plastic with contoct—type, permanent—adhesive backing.

D. Fipe LFb_cI Contens:

Includs dentificotion of piping service using some designations or

1.

2.

as used on gs, pipe size, ond on arrow indicoting flow direction.

Flow-Direction Arrows:  Integral with piping system service lettering to accommodate
both directions, or oz seporote unit on eoch pipe lubel to indicote flow diraction.

Lettering Size: At leost 1—1/2 inches high.

PART 3 — EXECUTION

3.1 PREPARATION

A Clean piping ond equipment surfaces of substances that could impoir bond of identificotion
devicas, including dirt, oil, greass, relecse ogents, ond incompatible primers, paints, ond
encop3aulants.

3.2 EQUIPMENT LABEL INSTALLATION
A Install or permonently fasten lobels on eoch mojor item of mechaonical equipment.
B. lLocote equipment lobels whers accessible ond visible,

3.3 PIPE LABEL INSTALLATION

Retain first poragraph below to ndunhly piping ty:tlml by colnr—cod'd painting, Lobels will etill
be required to identify service, pipe size, and fiow directi

A Piping Color—Coding:

Maotch Existing

Revise first parograph below to suit Project.

B. Locote pipe lobels where piping is exposed or obove occessible cellings in finished spaces;
machine rooms; occessible maintenance spoces such os shafts, tunnels, ond plenums: and
exterior sxposed locations os follows:

1.
2.

3.
4
5.

6.

Near each valve and control device.

Neor eoch branch connection, excluding short tokeofis for fixtures ond terminc! units,
Whers flow pottern is not obvious, mork each pipe at branch.

. Nsor penetrotions through wolls, floors, and inaccessible enclosures.

At gccess doors, and similor occess points Lhat permit view of concecled piping.

. Neor mojor equipment items ond other points of origination and termination.

Spaced ot maximum intervais of 25 feel clong each run.

C. Pipe Label Color Schedule:

1.

2.

Chilled—Water Piping:

a. Bockground Color: Maich Existing
b. Letter Color: Motch Existing
Heating Woter Piping:

a. Background Color: Match Exisiing
b. Letter Color: Moich Existing

SECTION 230563 — TESTING. ADJUSTING, AND BALANCING FOR HVAC

PART 1 -

11
A

GENERAL

SUMMARY
Section Includes:
1. Balancing Hydronic Piping Systema:

DEFINITIONS
1.3 SUBMITTALS

Strotegies ond Procedurss Plan: vmmn 30 duy' of Contractor's Notice to Procesd, submit TAB strolegies
and step—by—step p os ion™  Article.

. Certified TAB reports.

QUALITY ASSURANCE

TAB Controctor Qualifications: Engage o TAB entity certifisd by AABC, NEBB or TABB.

. Certify TAB field doto reports ond perform the following:

1. Review field doto reporis to vaolidate occuracy of dota and to prepare ceriified TAB reports.

PART 2 - EXECUTION

21
A

B.
€.

o

m

»

»

o w

m"mp

-

25

28

2.7

»

EXAMINATION

Examine systems for instoled boloncing devices, such os test ports, goge cocks, thermometer wells,
flow--control devices, balancing volves ond fittings, oand monuol volume dompers. Verify thot locations of
these bolancing devices ore occessible.

Examine per dato pump curves.

Exomine  strainers. Verify that stortup ecreens ore replaced by permanent screens with indicoted
perforations.

Examine three—way valves for proper installation for their intended funclion of diverting or mixing fluid flows.

. Examine system pumps to ensure obssnce of entrpined air in the suction piping.

Report deficiencies discovered before ond during performance of TAB procedures. Observe ond record
aystem reacliona to changes in conditions. Record defoult set points if different from indicoted values.

PREPARATION
Prepore o TAB plon that includes strotegies ond step—by—step procedures.

. Complete system—readiness checks and prepare reports. Verify the following:

1. P C por wiring is

2. Hydrnnle systems ore fillad, clean, ond free of air.
3. ntrol systems are
4,

. isoloting and boloncing volves are open ond control volves are operaotional.

GENERAL PROCEDURES FOR HYDROMIC SYSTEMS

Prepore test reports with pertinent design doto, and number in sequence starting at pump to end of
system. Check the sum of bronch—circult flows against the opproved pump flow rote. Correct vorigtions
thot exceed plus or minus 5 percent.

. Prepore hydronic systems for !nﬁng ond baloncing according to the following, in oddition to the general
ied above:

preparation procedurss specifi

1. Open oll monual valves for maximum flow.

2. Check liquid levet in expansion tonk.

Check mokeup water—stotion pressure goge for adequate pressure for highest vent.

. Check flow—control volves for specified of and set ot i flow.

Sei_differentiol—pressure controi vaives ot the spocmnd ditferential pressure. Oc not set ot fully closed
position when pump s positive—displocement type uniess several termincl valves are kept open.

Set systern controis ac outomatic volves are wide open to heot exchangers.

7. Check pump—mulor load. ¥ motor is overioaded, throttle moin flow—balancing device 3o motor
rating is not

8. Check oir vanis for o forceful fiquid flow exiting from vents when manually operated.

E

o

PROCEDURES FOR FLOW
Measure woter flow at pumps. Use the following procedures except for positive—displocement pumps:

1. Verify impeller size by opercting the pump with the dischorge valve closed. Read pressure differentiol
ocross the pump. Convert pressure to head ond comect for differences in gage heights. Note the
point on manufocturer's pump curve ot zero flow and verify ihot the pump has the iniended impeller
size.

2, Check systemn resistonce. With oll valves open, read pressurs differentiol across the pump ond mark
pump monufocturer's heod—copocity curve.  Adjust pump discharge valve until indicoted woter flow is
achieved.

3. Verify pump-motor brulu horsepower.
pump men
the pump motor. R-peﬂ conditions wlm'a wlw omperoge lxcud: motor nomcpluh amperage.

4. Report flow rotes that ore not within plus or minus 10 percent of design.

Measure flow ot oll outomatic flow control valves to verify that volves are funciioning as designed.

Measure flow ot all pr control volves, with volves in fully open position, to
verify that valves ore lundmmu os designed.

Set calibroted bolancing volves, if instolled, ot calculoted presettings.

cnleulote the intended bque horsepower fnr tha lyahm based on
doto on

. Meosure flow ot all stotions ond odjust, whare necessary, to obtain first balance.
. Measure flow ot moin boloncing stotion and set main balancing device to ochieve flow thot is 5 percent
flow.

greater thon indicoted

Meosure pump flow rote ond make fina) mp perage, voltoge, rpm, pump heads, ond
aystems’ pressures and temperatures including outdoor—mr hmpmmaro.
Measure the diff ial—pressul trol—volve settings existing ot the conclusion of balancing.

Check seitings ond operotion of eoch safety volve. Record settings.

PROCEDURES FOR BOILERS
Hydronic Boilers: Measure ond record entaring— ond leaving—woter temperaiurea and water flow.

TOLERANCES

Sel HVAC system's air flow rotes and woler flow raotes within the following toleronces:
1. Hedting—Woter Flow Rote: Plus or minus 10 percent.

2. Cooling—Water Flow Rate: Phus or minus 10 percent.

FINAL REPORT

Generol: Prepare o certified written report: tabulate and divide ihe report into seporote sections for tested
syslems ond bolonced systems.

1. Include o cerlificotion sheet ot the front of ihe report's binder, signed and mealed by the cerlified testing
and bolancing engineer.

2. Include a list of
Finol Report Contents:

used for along with proof of calibration.
In oddition {o certified field—report doto, include the following:
1. Pump curves.
2. Manufacturers' fest doto.
3. Field test reports prepored by system and equipment installers.
4. Other i ion relotive to do not include Shop Drawings and product doto.

ADDITIONAL TESTS
Within 90 doys of completing TAB, perform odditional TAB to verify thot bolonced conditions are being
maintained throughout and to correct unusual conditions.

Seasoncl Periods: W initial TAB were not during nour-—p.ok summer aond winter
conditions, perform additional TAB durmq near—peak summer and winter condmona

SECTION 230700 — INSULATION

PART 1 —

11

A Product Dota:
B.

GENERAL

SUBMITTALS

For each type of product indicoted.

Fiekd quality—control reports.
PART 2 — PRODUCTS

2.1 GENERAL PIPE INSULATION INSTALLATION

A Requirementa in this orticle gensrally apply to oll insulotion moterials except where more
specific requirements are specified in vorious pipe insulation material inatoliotion articles.

insulation Instoliation on Fittings. Valves, Stroiners, Flanges. and Uniona:

o

1.

2.

. Insukdie tee fittings with pi fitting i I

. Insulote volves using

instoll insulotion over fittings, volves, siroiners, flanges, unions, ond other specicltias
with continuous thermal ond vopor—retorder integrity, unieas otherwise Indicated.

nsulote pipe slbows using preformed fitling insulotion or miterad fittings mode from
same matericl and density os odjocent pipe insulation. Eoch pigce shall be butted
tightly ogoinst odjoining place and bonded with adhesive. Fill jeints, seoms, voids, ond
irregulor surfoces with Insuloting cement finished 1o o smooth, hard, ond uniform
contour thot s uniform with adjoining plpu insulation.

pips Insulgtion of some
materiol ond thickness as used for udjucont pipe. Cut sectional pipe insulation to fil.
m ::ch_:mm closely to the next and hold in place with tie wire. Bond pieces

fitting insulation or pipe i ion of some
materiol, density, and thicknsss os used for Odjacent pipe. Overlop odjoining pipe
insulation by not less thon two times ihe thickness of pipe insulation, or one pipe
diometer, whichever is thicker. For voives, insuloste up to and including the bonnets.
valve stuffing—box studs, bolts, and nuts. Fill joints, eeoms, ond irreqular aurfoces with
insulating cement.

insulote atroi using p fitting i ion of some
motericl, density, ond thickness os used for nd;acenl pipe. OVorIup adjoining pipc
insulation by not less than two times the thickness of pipe insulstion, or one pipe
diometer, whichever ia thicker. Fill joints, seoms, and irrequicr surfoces with insulating
cement. Inauicte stroiners so strainer bosket flonge or plug can be easily removed ond
reploced withouwl damoging the insuiation ond jacket. Provide a removable reusable
insulotion cover. For below ombient services, provide o design that maintaina vapor
borrier.

. Insulaie flonges ond unions using a section of oversized preformed pipe insulation.

Overop odjoining pipe insulotion by not less thon two times the thickness of pips
ingulction, or one pipa diometer, whichever is thicker,

Cover segmenied insuloled surfoces with a layer of fi mahlng cement and coot with @
mastic. Instoll wpor—bcrmr mastic for below ombient services and o breother mastic
for above ombient services. Reinforce the mostic with fobric—reinforcing mesh. Trowel
the mostic to 0 smooth and well—ahaped contour.

. For services nol specifisd to receive o field—opplied jocket except for flexible

slastomeric and polyolefin, install fitted PVC cover over elbows, tees, stroiners, volves,
flonges, and unions.  Terminote ends with PVC end cops. Topes PVC covers to
adjoining insulotion focing using PVC tape.

Stencil or lobel the outside insulation jacket of eoch union with the word “UNION.
Match size ond color of pipe lobels,

. Insulate instrument connectiona for thermometers, pressure gages, pressure temperature

tops, test connections, flow mmr-. unmm amu:hn and (mnlm-!url on insuloted pipes,

vesaels, ond i ot by ilapering it to ond
oround the connection wih lmulmlng cement ond ﬂnhh with finishing cement, mostic, ond
floshing sealant.

Ingtall [ ion covers at i indi shall conform to the
following:
1. Moke removable flonge and uniol of same

. When fiange ond union covers ore made from

fror "
thickness os that on adjoining p:pe Install lnmn insulotion jnckst s odjoining pipe

insulation.

pipe axt
from flanges or union long ot leost two times the insulation thickness over odjocent
pipe insulation on each side of flange or union. Secure flange cover in place with
sioinless—steel or oluminum bonds. Select bond materiol compatible with insulotion and
jocket.

i covers in some maonner as for flonges except
divide the two—part nctmn on the vertical center line of volve body.

When covers ore made from block insulation, make two holves, eoch consisting of
mitered blocks wired to stoinless—steel fabric. Secure this wire frame, with its citached
insulation, to flonges with tie wire, Extend insulotion ot least 2 inches (50 mm) over
odjocent pips insulotion on eoch side of volve. Fill space bastween flonge or union
cover and pipe ingulation with insuloting cement. Finish cover casembly with insulating
cement opplied in two coots. After first coot is dry, apply and trowel second ceat to
o smooth finish.

Unless o PVC jockel is indicoted in fisld—opplied jockel schedules, finish exposed
surfoces with a melol jocket.

CELLULAR-GLASS INSULATION INSTALLATION
Insulation Instollotion on Stroight Pipes ond Tubes:

1.

2.

3.

4,

1.
2.

3.

4.

1

2.

Secure eoch loyer of insulation to pipe with wire or bonds ond tighten bands without
deforming insulation materials.

Where vopor borriers ore indicoted, seal longitudinal seams, end joints. and protrusions
with vopor—barrier mostic ond joint weolant.

For insulation with foctory—uppliad jockets on obove ombient services, secure lops with
outward clinched sioples ot & inches o.c.

For Insulotion with factory—opplied jockets on below ombient services, do not wtaple
longitudingl tobs but secure tabs with adhesive as d by insulation
moterial monufacturer ond seol with vopor—borrier moatic ond flashing sealant.

. Insutation Installation on Pips Flanges:

Install preformed pipe insulotion to outer diometer of pipe flangs.

Make width of insulation section some os overall width of flange ond boits, plus twice
the thickness of pipa inaulation.

Fill voids betwesn inner of flange i

odjocent straighl pipe segments with cut sections of cellulur-qhu bln:k inaulation n!
some thickness os pipe insulotion.

Install jocket material with dhesh
feost 1 inch and seal joints with flashing nulnnt

overiop seoms at

. Insulation Instoliotion on Pipe Fittings ond Elbows:

install preformed seclions of same materiol ut stroight segments of pipe insulation

when ovoilobls.  Secure g to rer's writien
When sections _of ore not available, instoll mitered sections of
Hlulor— gl il Sacure i with wire or bands.

FIELD QUALITY CONTROL
Perform {ests ond inspections.

Al

wil be defecth

Work if sample inspection reveals
with

PIPING INSULATION SCHEDULE, GENERAL
Acceptoble praformed pipe and tubulor insulation materials and thicknesses are identified

for wach piping system ond pipe size range.

if more than one material is listed for a

piping system, selection from moaterials listed is Controctor’s option.

INDOOR PIPING INSULATION SCHEDULE

Heating—Hot—Water Supply and Return, 200 Deg F ond below:

insulction shall be the

foliowing:
4. Cellular Gloss: 1-1/2 inches thick,
5. Mineral—Fiber, Preformed Pipe, Type I 2 inches thick.

SECTION 235216 — CONDENSING BOILERS

1.1 SUBMITTALS

A Product Doto: Include perfor dota, h istics, furnish: ikt and
access

B. Shop Drawings:

For boilers, boiler irim, ond accessories. Include plans, elevotions, sections,

detoils, ond ottochments to other work.

1.

Design calculations and vibration isolation bose details, signed ond aecled by o qualified
professional enginesr.

. Design C i Calculate lectil
seismic resiraints ond for dnnqmng vibrotion molut-on bases.
b. Vibration lwlullan Bou Dclnill Detail

vibration isclotors  and

Include auxiliary motor alldn
aond roils ond equlpnm\l mosmhng framea.

Wiring Diagrams: Power, signal, and control wiring.

€. Source quolity—control teat reports.

D. Field quality—contro! test reporis.

E. Operation ond mointenance doto.

F. Worranty: Speciol warranty apecified in this Saction.

1.2 TRM

In porograph below, retoin first option if boiler operating pressure excesds 160 psig (1100 kPa)
or boiler temperoture exceeds 250 deg F (121 deg ).

A Include devices sized to comply with [ANS! B31.1, "Power Piping] [ANSI BX1.9, *Building
Services Piping].”
Retain option in first poragraph below if using ing or + high—low firing
B. Aquastot Controllers: Operating[. firing rote,] and high limit.
C. Safety Relief Volve: ASME roted.
D. Preasure and Temperature Gage: Minimum  3-1/2~inch  diometer, combination
woter—pressure ond —tempercture gage. Goges shall hove operating—pressure ond

—{iemperaiure ranges so normal operating range is obout 50 percent of
. Boler Air Vent: Automatic

m

full ronge.

F. Droin Valve: Minimum NPS 3/4 {DN 20) hose—end gate volve.

d

. circulal_ion Pump:

Non—overiooding, ln—!ms pump with split—copacitor motor having
ion ond i

designed to operote at specified boiler

pressures and temperotures.

1.2 CONTROLS

Boiler operoting controls shall inciude the following devices and features:

1.
2.

Control transformer.
Sei-Point Adjust: Set points sholl be adjustable.

Retoin ona of two luhpcrcgrupm below for operoting control sequences.

4

f Operati Electric, foctory
bumer f‘nnq rate o maintain spoce
onticipotor located in heated spoce.

i Electric, factory ond fisld—instolied pane! to control
bumner Tnng ro\o to reset uupp!y—wu\ar temperoture inversely with outside—air
temperoture, At 40 dw F vutsidu-uir temperciure, m lupply--u!-r temperature ot 160
def F. At 65 deg F set supply p at 120 deg F.

ond fisld—instclied panel to centrol
e in 1o with heat

Retain subparograph below with sither 'anuom of Operagtion” Subparugraph above.

C. Burner Operating Controls:

a. Include { for multiple bollers to ensure maximum
system mlclancy throughout \hc Ioad rangs and to provide equal runtime for boilers.

To mointoin sofe operating conditions, burner safety controls fimit

burner opsration.

1.

2.

3.

4.

High Cutofi: Automotic reset stops burner if operating
boller design temperoture.

Low—Woter Cutoff Swilch: Eiactronic probe sholl prevent bumner operation on low water.
Cutoff switch shall be automatic—reset type.

Blocked Inlet Safety Switch: Monuol-reset pressure switch field mounted on boiler
combustion—aoir inlel.

Augible Alarm: Funory mournted on control ponel with silence swilch; sholl sound alarm
for obove conditions.

rise above

Retoin paragroph ond subporographs below ¥ boiler controls interfoce with building automation
systemn.

D. Buiding Automation System Interfoce:

Foctory install hardware and software to enable

building outomotion system to monitor, control, ond disploy boiler stotus ond clarms.

Retain

sysiem
required, delete below ond retain second subparagraph below.

1.

g ond below if inerfoce with building automotion
is u'rwgh hardwired pomh and m-mmol interfoce is required. i extensive interfoce is
Hordwired Poinis:

0. Monitoring: On/off siatus, common trouble alarm.
b. Control: On/off operation, hot woter supply temperoture set—point odjustment.

Retoin subporogroph bslow i wextensive interface with building automation system is required and

is beyond that than con be provided by hordwired points.

Requirement may exclude some

monufocturers listed.

2.

A communication interface with building outomation eystem sholl enable  buikiing
automaotion system operator to remotely control and monitor the boiler from on operator
workatation.  Control fectures available, and monitoring points disployed, locally ot boiler
condrol panel sholl be avoiloble through building cutomation system.

1.3 ELECTRICAL POWER

Retoin ona of two

in this Article,

Retain first if

ond
single—point fisld power Gonnection is not appl’cobln. retoin yecond if single~point field power
connection is opplicabla.

A Controllers, Electricol Devices, and Wiring: Eleciricol devices and connections are apecified in
Division 26 Sections.

B. Single—Point Field Power Connection:

Foclory—instolled and —wired switches, motor

controllers, transformers, and other elecirical devices necessary shall provide a single—point
fiold power connection to boiler.

1.
2.
3.
4
5.

House in NEMA 250, Type 1 enclosure.

Wiring shall be numbered and color—coded fo motch wiring diogram.
Instoll foctory wiring outside of an enclosure in ¢ metal roceway.
Field power interfoce shall be to circuit breoker.

Provide bronch power circuit to each motor and to controls[ with a disconnect switch or
circuit breaker].

Provide each motor with overcurrent protection.

1.4 VENTING KITS

U:s vonﬁ»g kit supplied by boiler manufocturers.

Retain this Article i venting kit is included with

A Kﬂ. Complete systern, ASTM A 959, Type 29-4C stainless stesl, pipe, vent terminal, thimble,

ndoor plate, vent odapter, condensate trop and dilution tonk, and sealant.

Oumhusivor\—‘lr Intoke: Complete
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GENERAL NOTES:

1. EVERY EFFORT HAS BEEN MADE TO ASCERTAIN EXISTING
CONDITIONS. PIPING INDICATED HAS BEEN ROUTED AND SIZED
TO MAINTAIN CLEARANCE CONDITIONS AND HEIGHTS.

2, CONTRACTOR 1S TO SURVEY THE SPACE TO VERIFY THAT
DUCTWORK AND FIPING CAN BE INSTALLED AS INDICATED,
PRIOR TO MANUFACTURE. IF CONFLICTS ARE ENCOUNTERED AS
A RESULT OF THIS SURVEY, THE OWNER IS TO BE NOTIFIED
IMMEDIATELY.

SHEET NOTES:

@ NEW 3-1/2° 2 PS| GAS PIPE UP SHAFT TO PENTHOUSE
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GENERAL NOTES:

1. EVERY EFFORT HAS BEEN MADE TD ASCERTAIN EXISTING
CONDITIONS. PIPING INDICATED HAS BEEN ROUTED AND SIZED
TO MAINTAIN CLEARANCE CONDITIONS AND HEIGHTS.

2.CONTRACTOR IS TO SURVEY THE SPACE TO VERIFY THAT
PIPING CAN BE INSTALLED AS INDICATED, PRIOR TO
MANUFACTURE, IF CONFLICTS ARE ENCOUNTERED AS A RESULT
OF THIS SURVEY, THE OWNER IS TO BE NOTIFIED
IMMEDIATELY.

3.PATCH AND PAINT ANY PRE—EXISTING DAMAGED OR UNPAINTED
PIPE INSULATION ON THE HEATING WATER SYSTEM ONLY, MATCH
EXISTING.

4.LABLE PIPES WITH CORRECT FLOW ARROWS AND LABLES,
MATCH EXISTING.

SHEET NOTES:

(3) EXISTING PIPING TO REMAIN. FIELD VERIFY SIZES.
(2) NEW GAS LINE DOWN SHAFT TO LOWER BASEMENT.

e -

@ ROUTE NEW BOILER FLUE TO PENTHOUSE ROOF.
| i)
i i (9 ROUTE_NEW COMBUSTION (OSA) TO PENTHOUSE WALL.
i i : . KEEP 5° FROM EXHAUST.
i ! 4 (5) HEATING WATER LOOP HEAT EXCHANGER BYPASS. 3-WAY
A 5.1/ : VALVE TO OPEN WHEN CHILLER SHUTS DOWN.
i i LR ELECTRIC HEATING COILS TO REMAIN IN PLACE. COILS
i i TO BE LOCKED OUT OR DISABLED. NEW BOILER
[ 2/ OPERATION TO REPLACE 'S FUNCTION IN THE HEATING

(EXISTING), * |{(EXISTING) SEQUENCE.
- - @ EXISTING POT FEEDER, RECONNECT THE PIPING THE
MAN LOOP SUPFLY AND RETURN PIFING.

() EXISTING HEAT RECOVERY PIPING MAY NEED TG BE
MOVED OR ALTERED. PROVIDE ADD/ALTERNATE FOR

g G WEE M S B GEy SN S SN SES SEE Eme S GG RN EIn G S S S S— RELOCATING THE PIPING.

(8) % GAS STUB FOR FUTURE GAS WATER HEATER.

ELECTRCIAL NOTES:

(1) REMOVE EXISTING DOUBLE-POLE TEMPORARY POWER
BREAKER, PROVIDE (2) TWO NEW SINGLE—POLE 120V, 20A
BREAKERS IN PANEL MCB-N2PRB2. MATCH EXISTING KAIC
RATING OF PANEL.

{2) PROVIDE AND ROUTE (2) NEW (3) #12, 1412 G, D.75INCH
CONDUIT TO EACH NEW PUMP AND VFD (BP—1 & BP-2).
REFER T0 MECHANICAL DRAWINGS FOR ADDTIONAL
INFORMATION.

LEGEND:

EXISTING WORK
DEMOQ WORK
NEW WORK

&”"HW

i
(/]
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£
<%
T
B3
@
I
E3

MDB-MPRB‘-S—\ (E)22'¢ EXHAUST

- EEE S S Gy e

e = B HWR = =i i - — —mei]
6" HW

ADD/ALTERNATE PRICE

n #1 PROVIDE AN ADD/ALTERNATE PRICE TO ADD A 2ND SYSTEM PUMP,
Ny, TO OPERATE AS A SECONDARY/BACK UP PUMP TO PUMP
(P-5).

#2 PROVIDE AN ADD/ALTERNATE PRICE TO RE-PIPE, OR RECONFIGURE THE
HEAT RECOVERY PIPING FROM {EF—1) TO ALLOW BETTER
ACCESS 7O (B—1).

(ADD/ALTERNATE §2)

" HWR T 8" HWR

- 6"HWR

\—m—mm-a @
. Replace existing 40
gal expansion tank
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@MCB MECHANICAL ENLARGED PENTHOUSE PLAN

GENERAL NOTES:

1. EVERY EFFORT HAS BEEN MADE TO ASCERTAIN EXISTING
CONDITIONS. DUCTWORK INDICATED HAS BEEN ROUTED AND
SIZED TO MAINTAIN CEILING CONDITIONS AND HEIGHTS
INDICATED ON ARCHITECTURAL REFLECTED CEILING PLAN.

2.CONTRACTOR IS TO SURVEY THE SPACE TO VERIFY THAT
DUCTWORK CAN BE INSTALLED AS INDICATED, PRIOR TO
MANUFACTURE. IF CONFLICTS ARE ENCOUNTERED AS A RESULT
OF THIS SURVEY, THE ARCHITECT AND OWNER IS TO BE
NOTIFIED IMMEDIATELY.

SHEET NOTES:

@ DEMOLISH EXISTING EQUIPMENT OR PIPING. CAP AND PATCH
ANY PIPING THAT REMAINS.

HVAC LEGEND:

NEW ————/—
EXISTING i ————————]
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SYSTa R

THE HEATING SYSTIMWIL AUTOMATICALLY STAR™ WHEN HE (1ITSHF 3R TERPFRATURE [QAT) FALL SRFL OW THF SYSTEM FUARIF SFTPOINT
{RTGOATLOCKOLT SP] OF B5F WHILE THE SYSTEM ENABLE ISYSTEM EN) S 'OK". TO PREVERT SHORTCYCLNG EACH 30ALER SHALL RUN FOR AND
EE OFF FORMM:VM ADJUSTABLE TWES BOTH USER DEFNABLE). UNLESS SHUTDOWH ON SAFETES OR OUTSDE AR CORDITIONS

EACHBOKER $AL. RN SLRUECT TOITS (R NTZRNAL SAFETES AND COVTROLS. "HE BOILER'

PROTICTION W-SAEVER THD QRTSIDE AR TEWERATLRE § LESS THAN JEF JADJ | WHEN THE QUTSOT AR TURPLRATURS {OAT) RIES ASCYE
415 SETPONT {HTGOALOCKOU-SPYOR THE STSTEMENABLE BYSTEM-ZN} IS OFF", THE REATNG SYSTEM WEL BE C'SARED

ST

SHSTOOWN:
VHENTIE EMERGENCY SHUTDONN S¥TC0:H (EVER-STOP) I3 ACTVATZD. TV HEATING SYSTEMWILL 3E SHUTDOWM
CONTROL:

THS SYSTEM CONS!STS OF TWOBDILERS (ELRXEN) THE BURNERS SHALL BE CONTROLLED VA THER OWN TERYAL CONTROLS. TWO BOLERS
SALLOPERATE NPARTIALFIRING FASHION AND SHALL BE SONTROLLEDBY EOLER GRS BOL S 5) CAPABLE OF

Ok FAILURE OF THE LEAD BORER THZ LAGSCLER SHALL RUN MO THE LEAD BOLER SHAL. TURN OFF

THE BAS CONTROLLERSHALL STAGE THEBOILERS. ENERGRE ASSOCIATED PR/MARY BOLER CIRCULATION PP N SSQUBNCETO
WEET TENPERATFE SETPONT AS DEFERWNED BY ELCE AND SHALLST/GE BOLERS I AWANUES WHICH MAGMZES OVERALL BOLER PLANT
EFICENCY. SEQUENCE SHald B IN REVERSE ORDER WHEN BOLERS DEENERGIZED
THE DESIGNATED LZAD BOKER SHAL. ROTATE LPON OME OF THE FOLLOVANG COMDITIONS (USER SELECTABLE,

LANUA LY THROUGH A SOFTWARE SMYCH

#BOLER RUNTWVE (aE) ) ISEXCEEDED

oy

YEERY
MONTHY

AARMS SHALL B PROVIDED ASTOL.OWS
BR
FALURE. COMMLBDED DN, BUT THE STAT.S 1§ OFF
RUKNING N HANZ. COVMANIED OFF, BUT THE STATUSIS O
RUNTAE EXCEECED' STATUS RUNTIVE EXCZEDS & USER DEFINABLE LMIT
FALURE COMMANCED DN, BT THE $TAT S 8 OFF
RUNNIG NHAND COMMARCED OFF 8T T-E STATUSIS QK
RUNTAE EXCEEDED" STATUS RUNTIVE EXCZEDS & USER DEFIUAGLE LMIT

LEADBNLER FALURE THE LEADBORER S N FALURE ANDTHE AG SOLER IS O%

BORER 1 & 2 SAFETIESTHEFOLIOW NG SAFE €5 SHALL BE MOKITCRED
1 RORERALARM
2 LM MATERLEVEL
RARKS SHALL B2 PRUTIDED ASFOLLOWS:

BO0ERALARM

LW WATER LEVELALAWL
HOT WATER PRIRARY PUMP CONTROL:
VHENERABLED, & PUN® (BIPXC) FOREACH EOLER Y¥LL B2 STARTED. AFTER THE BOLERIS COMWANDED OFF, T-E PUMP (PHWRX-C) Wil
CONTIRUE 10 RUN *0R A SHORT TIME 10 JSTIPATE THE HEAT. F THZ PUMP STATUS (BCPX-5) [OESNOT MATCH THE CONMAND (BCPX <), AY
AARM WA BE CENSRATED ANDTHE SubP WLL BE STOPFED. UPONLOSS OF STATUS (BCPX S, THE PLWP {BCP) -0 ML RESTARTAF TER THE
WEMF-SETWSWLYW 0

SECORDARY LOOP|
r-:mnsscmmmmm?mmaesrmmmswsuummmmmnsuxmmmmc Qv e
MODRATED INUNIBON TO UANTAIN LOOP PRESSURE $HW.DR). ADDITONAL PMPS WILL BE STARTED AS FECUSED “0 WANTAN TH
DFFEIENTIL PRESSURE IX THE SECONDARY LCOP. WHEN AN ADDITONAL PUAP (HAPX £) IS REGHRED THE PLMP T THE LOKEST

RINTME TCTAL SHALL BE ENABLED T0 RUY. # THE PUMP STATLS (H#ANPX-5) LOES NOT NATCE THE COMMAKD (KWPX-C) AN ALARK WiLL BE
{ENERATED AND THE BMF WL BE STOPPED. UPON LOSS OF STATLS [H-WPX BY, THE PLUP (HAWPX () WRL RESTAIT AFTEF THE SYETEM
FESE™ [SYSRESETI IS MAMMLLY ACTVATED

AARMS SHULL BE PROVIDED ASOLLOWS:
HHWRT
FALURE. COMMANDED N, BUT THE STAT.S § OF.
RUNNRG N HAND COMMANDEDOFF, BUT THE STATUSIS Ok
RUNTNE EXCEECED: STATUS RUNTINE EXCZEDS A USER DEFINABLE LMIT.
VRO FAYL”

FARLURE: COMMANDED 0N BUT THE $TAT.E 5§ OFF.

PRGN AN COMMANDED OFF, BUT T4E BTATUS IS ON

AUNTNE EXCEECED. STATUS RUNTIME EXCZEDS & USER DEFIGABLE LWIT.
L

HOT WATER DFFZFENTIAL FRESSURE CONTROL THE CONTROLLIR SrALL MEASJRE HOT WATER DIFFERENTIAL PRESSURE AT BDICATED
LOCATONS AND UODULATE THE HOT WATER FUUF VLS th SEQIENCE TOMANTAN TS HOT WATERDIFFERENTIAL FRESSURE SETPORN AT
BOTHLOCATIONS.

THE FOL_OWNG SETPONTS AREREQOMMENCED VALJZS ML SCTPONTS SHA! B Fo EDDURRG T [ RO IO
MCETTHE RCQUACMENTS OF ACTUAL MIELD COMDTHKS

THE CONTROLLER. §+AL YDULATE ~OTWATER FUNF SPEEDS TOMAINAN A FQT WATEF D:FFERENTIAL PRESSURE OF 12 LBFINZ{ADY).
THE V05 MENAUM SPEED SHALL NO™ DROP BELOW 30% (ADJ )

N DROPPING T WATER IIFFERENTIAL “RESSJPE, THE \WDS SHALL STAGE ON AND RUNTOQ RAINTAIN SETPONT ASFOLLOWS.

THE CONTROLLER $4AL WODULATE THE LEAD WD TCRATAR SETPORT

¥ THE LEAD VFD SPEED £5 CREATER THAN A SETPOINTOF S {ADJ ) THE LAG VFD SHalL STAGE ON

THE LAG WD SHALL RAP LP TOMATCH THE LEAD VFD SPEED AND THEN RUN 1N LNISON WTH HE LEAD VFD TC MAIHTAIN SETPOINT
OV RISING HOT WATER OF FERENTIAL PRESSURE. THE VDS SHAL STAGE OFF AS TOULCWS.

¥ THE VFDS SPEECS DROPSBALK TO80™ [ADJ ) BELOW SE'PONT, THE LAG VFD SHAL. STAGE (FF.

THE LEADVFD SHAL. CONTRUE 10 RUK TOMAINTAN SETPOINT

AARMS SHALL BZ PROYGDED ASFOLLOWS
HIGH 40T WATERTEFIRFNTIAL SRESSURF IF 95X (ADI ) GRFATFR THAN SETPOAT
LW HOT WATER DFFEJENTIAL PRESEURE: F° 25% [AD | LESS ThAN SETPOINT

MOT WATER SUPPLY TEMPERATURE SETPOINT RESET.THE £45 34401 DEENAE HOTWATER SUPPLY TEHPIRATURE SETPOINT
RASEDONRUADNG LOAD A2 SETPOKTS SHALL BF AZRISTARLY

'BLR-1 4T VIATER TEMPERATURE MONITORNG THE FOLLOWNG TEMPERATURES SHAL BEMONTORED
HRET HOT WATER SUPPLY,
MR HOT MATER RETURL
AARKS SHALL BE PRCVDED AS FOLLOWS
45 HOT NATER SUPFLY TEMP | GREATER THAN 200F (AU )
LOWHOT WATER S99, TEWR # LESS THAR 106 (04 ]

B.R-2 40T WATER TEMRERATURE MONTORING THE FOLLOWNG TEMPERATURES SHAL BE MONTORED
20k €32 HOT WAER SUPPLY
BOREZ KOT WAER RETURY.
A ARUS Skl | BE PROVIF) ASFOLLOWS
+0H HOT WATERSUNTLY TEMP IF GREATER THAN 200°F (ADJ.)
<O¥ POT WATER SUPP.Y TEWP. IF LESS THAN 100°* (A0S )

BUROWG L0ADTHE CONTROLLLR SHALL NOMIFCR THE TLOW METER AND DCTERMIN DUILINGLOAD ON A CONTHUAL BASS
THESE VALUES SHALL BE WIDE AVAILABLE TO THE SYSTEMAT ALL TS THE CORTROLLER SHAL DETERWNE THE FACILITY
FEATING L MDWHERE

LDAD [MBTLIH) » MA'S TEMP (DEGREES F}- HR TEMPDEGREESF)| X FLOW (GPU X 05

AN HOT WATER SUPFLY TEMPERATIRE IS MEASUREL AT A PONT LEAVING THE ECHLER PLAKT ANDENTERING THE F;
TH'S FONIT SHALL BE DOWNSTREAM AND COMMON TOALL 101 RS
THE CONTROLLER SHA,_, DETERMINE THE FACLI™Y HEAT:NG LOAD) FROM.

WS FLOV (WAIN HYS LEAVMG BOILER PLANT.

WS TEUPERATURE (WAN HNS LEAVAG 01,ER PLANT)

AR TEMPERATURE (MW HVR RETURNING T0 BILER 2LAMT)
AARMSHALL BE GENERATED ASFOLLOWS

VETERFALURE SENGOR READING BOICATES A CES OF PLLEE OUTUT FROM THE FLOW KETER
mmmmmnmmmmmm PEAK (F1GH A\D LW} L0ADS PEAKREADINGS SMALL

RECORDED T A DAl ¥, SONTHTOATE &40 YEARTOATERAS S
THE CONTROLLER SHALL MOMTOR AKD RESDRD CALCVALATED LOADS 5048 TCPROVIDE AN

ENERGY GONSUMPIONHISIORY UISAGE READIGS SHALL BE RECORDEC ON A DALY, WORTH. T}DSTE, ANO YEAR- TUDATE BABIS

8

FOR THE PURPOSE OF CX. USE 100% LOAD'» 1250 MBH

ADDITONAL PORTS MONTTCREDBY THE FNS:
BOLERN STATUS (8LRS-S]
BOLERN ALAAM BLANA)
BOLERN LEAVIG WATER TEVPERATLRE ELRNLAT)
SECORDARY SUPRLY TEMPERATIRE ISMWS.T)
SECONDARY RETURN TEMPERATLRE (iR T
SECONDARY FLOW(SHWF)
PRMARY WA SUPALY TEMPERAT.RE PHMET)
FRIARY WA RE TURN TEMPERATURE (PHWR-T)
CUTDOOR AR FEMPERSTURE (EAT)
CUTDDOR AR HUMDITY {OAH)

[
BRI SOIER 1ALARM
BRLEN BOLER 1 ENASLE
BRISVG  BOLER 1 SOLATION VALVE COMMAD
BANUWT  BOIER 1 EAVING WATER TEMPERATURE
ams BORER 13TATUS
AR2A BOLER 2000
RAZEN SORER 2:NABLE
BLA2SOVE  BOKER 2 SOLATION VALVE COMAND
BLRAWT  BOILER 2 EAVNG WATER TEMPERATURE
AR2s BORER 25TAILS

ENIERGENCY S

HA.OP HOTNATER O FFERENTIAL PRESSURE
CAd TRJTDOCR AR RUMIDITY

OQUTDOOK AR TEMPERATURE

PFT-D PRINRY W PUMP | COMMAND
AWRLS  PRIVARY W PULP | STATLS

AWR2L PRINARY - PP 2 COMMAND
P25 PRMARY W PIMP 2 STATLS

PHAR.T PRIARY - RETUAN TEVPERATURE
PHNST PRINARY - SUPRLY TENPERA"URE
S SECONORY +7 FLOW

SR SPCONDARY Y PUMP | COMIARD
SWFLD  SECONDIRY HWY PUP  OLTPUT
P SELONDARY Y PP 1 STATUS
GMFRS  SECINDIRY W PURDZ COMMAND
WD BECINDARY 1 W PPz (UTPUT
SWFZS  SECONDMY FIYPUNP 2 STATUS
SWR.T SECINDARY 11 RITURN TEMPERATURE
SsT SECINDARY ¥ SUPPLY TEWPSRATIRE

)“"'BS“‘BB"’”"S'S”"’“’”’SE““"SS“E
€
=

BOILER SEQUENCE OF OPERATION

2 SCALE: NTS

- ]
n HEA%NG coiL
\ve.1/ (He-2) 2

{EXISTING)

n EFE;%NG COlL
Ny ok

NEW BY-PASS

(EXISTING)
EXPANSION
AR ELIMINATOR FITTIR TANK

(EXISTING) ™~

1-1/4"CcwW

H!
HW

RECONNECT EXISTING PIPING
TO HW/HWR MAIN LOOP,

(BusTING)
(7™ 5-GALLON
(6.1 CHEMICAL poT

FEEDER TANK

1 I AR SEPERATOR
(EXISTING)
L]
3 :
(EXISTING)

(ADD ALTERNATE #1)

(EXISTING)

Replace existing 40
gal expansion tank

CHILLER
CONDENSER

<O

(EXISTING)

APPLICATION NOTES:

. THIS IS A TYPICAL INSTALLATION DRAWING. LOCAL CODES AND AUTHORITIES
SHOULD BE CONSULTED.

FOR ACTUAL SIZES AND LOCA'HONS DF P|PING AND OTHER CONNECTIONS TO
THE BOILER, SEE DIMENSIONAL DRA\

LOCATE WATER INLET AND OUTLET FITI1NGS(\QUNIONS ELBOWS, ETC.) AND
ALL PIPING A MINIMUM OF & FROM BOILER FITTINGS TO PREVENT
INTERFERENCE WITH REMOVAL OF BOILER PANELS AND COVERS. LOCATE GAS
REGULATOR A MINIMUM OF 2 FROM THE BOILER.

OUTSIDE AIR TEMPERATURE AT 40 F, SUPPLY FROM BOILER =160" F.

5. OUTSIDE AR TEMPERATURE AT 65 F., SUPPLY FROM BOILER =120° F.

6. FLOW BACK TO SYSTEM MUST NOT EXCEED 40" F RISE.

“op o

IS

BOILER HW/HWR FLOW DIAGRAM

l—l

(EXISTING)

¥ &

SCALE: NTS
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PUMP DISCHARGE

[P I
- -5 FROM PUMP
T PUMP SUCTION
- —_— 570 PUMP
>
BALL VALVE ¥ T BALL VALVE FULL OPENING COVER

UNION ¥+
UNION 4 s VENT

3/4“\
3/4'—\
W————0] (EXISTING)
5-GALLON
FLOW CHEMIEALA;OT
FEEDER TANK
CONTROL CHECK |— WELDED TO
VALVE  VALVE E'I:%% SUPPORT
3/8's CONCRETE
EXPANSION ANCHOR
. BOLT WITH 3°
e EMBEDMENT (ONE
BIBB PER LEG).
FINISH FLOOR——\

NOTES:

1. EXISTING CHEM!CAL FEED DISCHARGE IN RETURN PIPING.
2. FOR PIPE SIZES & CONTINUATION SEE DRAWINGS.

3. INSULATE PIPING PER SPECIF ICATIONS.

4, RE-PIPE AND RECONNECT TO HW AND HWS MAINS.

7 )(EXISTING) CHEMICAL POT FEEDER
SCALE: NONE

SHUTOFF VALVE

REDUCER, AS REQUIRED

s }-BASE MOUNTED PUMP

SCALE: NONE

PUMP BASE CHANNEL

RAIL SPRING VIB. ISOLATOR

W/MIN. 1" DEFLECTION

MODEL No. SLR—-A-75 OSMPD LEVEL ROOF PLATFORM
APPROVAL No. RO195 BY MASON SEE ARCH. DWGS.

INDUSTRIES OR EQUAL.
BLOCKING AT ISOLATOR
LOCATION, SEE STRUCT.
DRAWINGS.

(2) 3/& LAG BOLT
W/ 3 PENETRATION
© EACH ISOLATOR
LOCATION.

o }.PUMP MOUNTING DETAIL

--- 4" HWR - --- -

A" HW.
4 HW

B o iw

SCALE: NONE

4

4 (EXISTING) HEATING COIL (HC-1,2)
SCALE: NONE

EXISTING) HWR -
(EXISTING) HW L L -
—% — -
PUMP PUMP
Y

49 0w

Motorized Gate Valve Thermometer Aquastat Heat Net

Valve Sensor
5 ).BOILER PIPING DIAGRAM DETAIL
SCALE: NONE

SUPPLIED AND INSTALLED BY
UTILITY (NWMG)

WORK/METER.

SERVICE RISER @
BYNWNG N\

FINISH GRADE

I

CONTRACTO

¢ }-CAS METER/EARTHQUAKE VALVE DETAIL

SCALE: NONE

;))u,

-ttt R B
4 S
S ‘\
D

EARTHQUAKE ACTUATED AUTOMATIC
SHUT OFF VALVE BY CONTRACTOR.
TO BE INSTALLED AFTER NWNG

FLANGED “DOUBLE O SEAL
TRANSITION FITTING, BY
R.

GAS LINE TO
SITE.

10FT 34m
MNIMLS TO WALL
OR_ ADJDINNG
BUILDING
FPPROVED

HOMRESTRIGHIVE
= IERMRL

ST R e

—_—

NAXIMIM
SNOW
LNE

S CLEAPANCES PER VENT
MANUACTURER'S INSTRUCTIONS

19 FIU A MIKIMUM OISTANCE FROM
INTAKE TO MAGMUM SMIW UINE

41 Y COMBUSTION AIR INTAKE AIR/FLUE

SCALE: NONE

MANEL SHUTOFF YA VF )

MANKUAL SYRITQIT VALVE &
LOYS PRESHURE SWITCH

[ m—————— o

FROM GAS BLAPLY

HiGH PRE SIURE SYITCH

HIGH FIRE

GAS PRESSURE
ADILSTMENT
KNG, 26 & 22 ONLY

SEDIMENT TRAP B DRIF LEG 3

TEST PORY
- e - —m mmm e - —— PILGT‘MLVERSDLEROID
PILOT SuT OFF vavl

\GRDUND OINT Lo

2 )}.GAS PIPING DIAGRAM AT BOILER

SCALE: NONE

PRESSURE GAUGE
WITH SHUTOFF COCKS

SEE DETAIL 5/M6.1
FOR PIPING DIAGRAM

\1 /2" CONCRETE ANCHOR

BOLTS WMTH 3-1/2"
MINIMUM EMBEDMENT
INTO CONCRETE SLAB.

3 JN-LINE PUMP DETAIL

SCALE: NONE
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