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SECTION 22 35 00
DOVESTI C WATER HEAT EXCHANGERS

PART 1 - GENERAL

1.1 DESCRI PTI ON
This section describes the requirenents for donmestic hot water heat
exchangers including thernoneters and all necessary accessories,
connections and equi prent.

1.2 RELATED WORK

Section 09 91 00, PAINTING Preparation and finish painting.

Section 22 05 11, COVWMON WORK RESULTS FOR PLUMBI NG

Section 22 11 23, DOVESTI C WATER PUWMPS: Circul ating Punp.

Section 23 07 11, HVAC, PLUMBI NG AND BO LER PLANT | NSULATI ON:  Heater

I nsul ati on.

E. Section 22 05 19, METERS AND GAGES FOR PLUMBI NG PI PI NG 22 05 23,

GENERAL- DUTY VALVES FOR PLUMBI NG PI PI NG and 22 11 00, FACILITY WATER
DI STRIBUTION:  Piping, Fittings, Valves and Gages.

1.3 SUBM TTALS:

A. Submt manufacturer’s literature and data pertaining to the water

o0 w?>

heater in properly bound package, in accordance with Section 01 33 23,
SHOP DRAW NGS, PRODUCT DATA, AND SAMPLES. Include the following as a
nm ni mum

1. Heat Exchangers.

Pressure and Tenperature Relief Valves.

St eam Control Val ves.

Ther nonet er s.

Pressure Gages.

© ok W N

Vacuum Br eakers.

B. Equi pnment conponents in contact with potable water shall neet NSF
conpliance requirements in docunent NSF 61, “Drinking Water System
Conponents — Health Effects.

C. AformU 1l or other docunentation stating conpliance with the ASVE
Boi l er and Pressure Vessel code.

1. 4. APPLI CABLE PUBLI CATI ONS

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

B. American National Standard Institute (ANSI):
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Z21.22-00/4.4A-00....... Rel i ef Valves for Hot Water Supply systens
C. Anerican Society of Mechani cal Engi neers (ASME)
B1.20.1-01.............. Pi pe Threads, Ceneral Purpose
B16.5-03................ Pi pe Flanges and Flanged Fittings, NPS %
t hrough NPS 24
B16.24-06............... Cast Copper Alloy Pipe Flanges, Cass 150,
300, 600, 900, 1500, 2500
PTC 25.3-02............. Pressure Relief Devices
Section IV-07........... Heating Boilers
Section VI11-07......... Pressure Vessels Division 1

1.5 AS-BU LT DOCUVMENTATI ON

A. The electronic docunmentation and copies of the Operations and
Mai nt enance Manual , approved submittals, shop draw ngs, and other
cl oseout docunentation shall be prepared by a conmputer software program
conplying with Section 508 of the Rehabilitation Act of 1973, as
amended (29 U.S.C 794d). The manufacturer or vendor of the software
used to prepare the electronic docunentation shall have a Voluntary
Product Accessibility Tenpl ate nade avail able for review and i ncl uded
as part of the Operations and Mai ntenance Manual or cl oseout
docunentation. All available accessibility functions listed in the
Vol untary Accessibility Tenplate shall be enabled in the prepared
electronic files. As Adobe Acrobat is a comon industry format for
such docunentation, follow ng the docunent, "Creating Accessibl e Adobe
PDF files, A Guide for Docunent Authors" that is maintained and nade
avai | abl e by Adobe free of charge is reconmended.”

B. Four sets of manufacturer’s literature and data updated to include
subm ttal review coments and any equi prent substitutions.

C. Four sets of operation and mai ntenance data updated to include
submittal review coments shall be inserted into a three ring binder
Al'l aspects of system operation and mai nt enance procedures, including
pi ping isonetrics, wiring diagrans of all circuits, a witten
description of system design, control |ogic, and sequence of operation
shall be included in the operation and mai nt enance manual. The
operations and nai ntenance manual shall include troubl eshooting
techni ques and procedures for energency situations. Notes on al
speci al systems or devices such as danper and door closure interlocks
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shal |l be included. A List of recommended spare parts (manufacturer,
nodel nunber, and quantity) shall be furnished. Infornmation explaining
any special know edge or tools the owner will be required to enpl oy

shall be inserted into the As-Built docunentation

PART 2 - PRODUCTS
2.1 SHELL AND TUBE, DOMESTI C WATER HEAT EXCHANGERS

A

The shell and tube heat exchangers shall be seni-instantaneous type,
vertical with water in the shell and steamin the tubes, |ead free.

The shell and tube heat exchanger shall be a packaged assenbly of tank,
heat exchanger coils, controls, and specialties constructed of ASVE
code copper |ined, carbon steel shell with 1035 kPa (150 psig) mininmm
wor ki ng pressure. Al wetted surfaces of package shall be lead free
per New York State Laws.

The stand shall be factory fabricated for floor nounting.

The tappings shall be factory fabricated of materials conpatible with
heat exchanger shell. For sizes 50 mllineter or DN50 (NPS 2) and
smal l er, the tappings shall be threaded ends fabricated in accordance
to ASME B1.20.1. For sizes 65 millinmeters or DN65 (NPS 2-1/2) and

| arger, the tappings shall be flanged according to ASME B16.5 for stee
and stainless steel flanges and ASME 16. 24 for copper and copper all oy
fl anges.

Shel |l insulation shall conply with ASHRAE 90.1 and suitable for
operating tenperature. The entire shell and nozzles shall be

conpl etely surrounded except connections and controls. Insulation
shall be covered with a factory painted al um numor stainless stee
sectional jacket.

The heat exchanger coils shall be constructed from copper and
fabricated in a helix wound for steam heating nedium The pressure
rating shall be equal to or greater than the steam supply pressure plus
50%

The tenperature controls shall be based upon an adjustable tenperature
transmitter that operates a control valve and is capabl e of maintaining
outlet water tenperature within 2 degrees C (4 degrees F) of setting.
Safety control shall be automatic, high tenperature linmt shutoff

devi ce.

The relief valves shall be ASME rated and stanped for conbination

tenperature and pressure relief valves. One or nore relief valves with
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total relieving capacity at | east as great as heat input shall be

i ncluded. The pressure setting shall be |less than the working pressure

rati ng of the heat exchanger m nus 10 percent.

The separate 300 gall on storage pressure vessel shall be all wel ded

constructi on and ASME Code Section VIII stanped for a working pressure

of 1035 kPa (150 psig) . The storage tank shall be alloy pickled blend
of austenitic and ferritic steels inherently corrosion resistant to

pot abl e water in excess of 200 degF without liners. The storage vesse

shall be provided with a fiberglass insulation systemin conpliance

with ASHRAE 90.1. Insulation shall be covered with a factory painted

al umi num or stainless steel sectional jacket.

Control s:

1. Steam control valve shall regulate the control of steamflow to the
heating coil to control water tenperature and shall be electronic
operated. The outlet water tenperature shall not vary nore than + 1
degrees C (% 2.5 degrees F).

2. Adrip trap, steamcondensate trap (if required), Y strainer, vacuum
breaker, and pressure gage shall be factory sized and piped with
steam control val ve

3. Anormally closed solenoid Valve shall be rated at 5 anps, 120-volt
sol enoi d val ve shall close the steam supply to the heating coil
shoul d the water tenperature in the tank reach the high set point.

2.2 Cl RCULATI NG DOMESTI C WATER HEAT EXCHANGERS

A

B
C
D

A packaged heat exchanger with separate hot water storage tank shall be
provided with circulator, two shell and tube heat exchanger units,
controls, and specialties. The donestic water heat exchanger with
circulator shall be based upon a standard flow arrangenent wi th water
frombottom of storage tank circul ated across the heat exchanger coi
and returned to tank. All wetted surfaces of package shall be |ead
free per New York State Laws.

A hot water outlet shall be included at the top of the tank

A tenperature sensor shall be |ocated inside the storage tank

A circulating punp conplying with UL 778, all bronze or stainless steel
construction, overhung inpeller, and separately coupled inline punp
shal |l be included. The pump shall have nechanical seals. The working
pressure shall be rated at 860 kPa (125 psig).
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E. Provide stands for floor nounting.

F. The tappings shall be factory fabricated of naterials conpatible with
heat exchanger shell. For sizes 50 mllimeters or DN5O (NPS 2) and
smal l er, the tappings shall be threaded ends fabricated in accordance
to ASME B1.20.1. For sizes 65 mllimeters or DN65 (NPS 2-1/2) and
| arger, the tappings shall be flanged according to ASME B16.5 for stee
and stainless steel flanges and ASME 16. 24 for copper and copper all oy
fl anges.

G Shell insulation shall comply with ASHRAE 90.1 and suitable for
operating tenperature. The entire shell and nozzles shall be
conpl etely surrounded except connections and controls. I|nsulation shal
be covered with a factory painted al um numor stainless steel sectiona
j acket.

J. Safety control shall be automatic, high tenperature linmt shutoff
devi ce.

2. 3 THERMOVETERS

A. Thernometers shall be rigid stemor renote sensing, dial type with an
al umi num black netal, stainless steel, or chrom um pl ated brass case.
The thernmoneter shall be back connected, nmercury, vapor, Bl-netal or
gas actuated, with circular dial 90 nm (3 1/2 inches) in diameter
graduated from4 to 100°C (40 to 210°F), with two-degree graduations
guar anteed accurate within one scal e division. The socket shall be
separ abl e, doubl e-seat, mcroneter-fittings, with extension neck not
|l ess than 65 nm (2 1/2 inches) to clear tank or pipe covering. The
t hernoneter shall be suitable for 20 nm (3/4 inch) pipe threads.
Thernmoneters may be consol es nounted with sensor installed in separate
t her moneter wel | .

2.4 SAFETY VALVES:

A. Separate tenmperature relief valve and pressure relief valve or
conbi nation pressure/tenperature relief valves shall be provided on
each water heater. The safety val ve discharge shall be routed to
nearest floor drain

B. Temperature Relief Valves shall be constructed fromall brass or bronze
material. The tenperature relief valves shall be automatic, self-
cl osing reseating type val ve, equi pped with a noncorrosive netal
thernostat with bulb extending into tank that can be nanual ly di spl aced
fromits seat for test purposes. The tenperature relief valve shall be
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tested and approved as to its BTU capacity by ASME or an independent
| aboratory satisfactory to the Contracting Officer. In no case shal
total rated BTU relieving capacity of tenperature relief valve, or
val ves, be less than BTU input into water heater. Tenperature reli ef
val ve shall be conpletely open before tenperature reaches 98°C (210°F)
and shall close when tenperature goes bel ow 93°C (200°F).

C. Pressure relief valves shall conformto requirenments of ASME, Section
I'V. BTU relieving capacity of pressure relief valve, or valves, shal
be not |ess than BTU i nput of the water heater. The pressure relief
shall be set at 690 kPa (100 psig) pressure.

D. A doubl e solenoid safety systemshall be provided for each shell and
steam coil heater to function as a safety over tenperature prevention
system System shall consist of aquastat, pilot light, solenoid steam
safety valve and sol enoid water safety valve located in the contro
circuit. The aquastat shall be set at 60°C (140°F).

2.5 DOMESTI C HOT WATER COVPRESSI ON TANKS

A. A steel pressure rated tank constructed with welded joints and factory
installed butyl rubber diaphragmshall be installed as schedul ed. The
air pre-charge shall be set to mninum system operating pressure at
t ank.

B. The tappings shall be factory fabricated steel, welded to the tank and
i ncl ude ASVE B1.20.1 pipe thread.

C. The interior finish shall conply with NSF 61 barrier materials for
potabl e water tank linings and the liner shall extend into and through
the tank fittings and outlets.

D. The air charging valve shall be factory installed.

2.6 HEAT TRAPS

A. Heat traps shall be installed in accordance with ASHRAE 90.1, | atest
edi tion.

2.7 COVBI NATI ON TEMPERATURE AND PRESSURE RELI EF VALVES

A. The conbi nation tenperature and pressure relief valves shall be ASME
rated and stanped and include a relieving capacity at |east as great as
the heat input and include a pressure setting | ess than the water
heater’s working pressure rating.
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PART 3 - EXECUTI ON
3.1 I NSTALLATI ON

A. The water heaters shall be installed on concrete bases. Refer to
Speci fication Section 03 30 00, CAST-IN PLACE CONCRETE and Section 22
05 11, COWON WORK RESULTS FOR PLUMBI NG

B. The water heaters shall be installed | evel and plunb.

C. Water heaters shall be installed and connected in accordance with
manufacturer’s witten instructions.

D. Al pressure and tenperature relief valves discharge shall be pipe to
near by fl oor drains.

E. Thernonmeters shall be installed on water heater inlet and outl et
pi pi ng.

F. The control thernpostats shall be set for a maxi numsetting of 54°C
(130°F).

3.2 LEAKACE TEST:

A. Before piping connections are nmade, the water heaters shall be tested
at a hydrostatic pressure of 1375 kPa (200 psi) for water heaters
rated at less than 1103 kPa (160 psig) and 1654 kPa (240 psig) for
units with an maxi mum wor ki ng pressure of 1103 kPa (160 psig) or over.
Any failed test shall be corrected and the water heater shall be
retested at no additional cost to the VA

3. 3 PERFORMANCE TEST:

A. Ensure that all of the renote water outlets will have a m ni num of 49°C
(120°F) and a maxi num of 54°C (130°F) water flow at all tinmes. If
necessary, nmamke all correction to balance the return water system or
reset the thernostat to nake the system conply with design
requirenents.

---END- - -
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