SECTI ON 15970
HVAC CONTROL SYSTEM

PART 1 GENERAL

1.01 SUMVARY

A Section Includes:

1. Thernostats, tenperature transmtters, controllers,
autonati c val ves, danpers, danper operators, pneunatic/
electric switches, electric/pneunatic switches, contro
panel s, conpressed air system accessory control
equi pnent, and a conplete system of air piping to
provi de the specified sequence of operation with the
Energy Managenent system as shown in Construction
Docunent s.

2. Control System shall enploy electronic sensing and
pneunmati c actuation on all proportional, proportiona
integral, or 2 position control routines required by
t he sequence of operation or as specified.

B. Rel at ed Secti ons:

1. 13810 - Energy Managenent System

2. 15510 - Pi ping (HVAC).

3. 15515 — Val ves, Hangers, and Specialties.

4. 15985 - Poi nt Schedul e.

5. 16120 - Wre and Cable.

6. 16155 - Motor Power and Control Wring.

1.02 SUBM TTALS

A Control System Tenperature control and wring diagrans and
sequence of operations. Furnish sets of wiring diagrans to
el ectrical contractor for wiring as provided in Division
16.

B. Control System Conponents: Catal og cuts.

C. Val ves, Danpers, and Operators: Catalog cuts, performance
data, schedules showi ng proposed installation |ocation,
si zes, and capaciti es.

D. System warranty.
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E. Contract Cl oseout Submttals: After conpletion of control
system installation, control system manufacturer shall
furnish 4 sets of operating and mai ntenance instructions,
i ncl udi ng conpl ete control systemllas-builtl di agrans.

1.03 MAI NTENANCE

A The Board shall be fully instructed in the operation and
mai nt enance of the environnental control system before
substantial conpletion or beneficial occupancy of the
proj ect by the Board.

B. Automatic tenperature control manufacturer shall furnish a
service contract for the system as specified, for 1 year
after substantial conpletion of system

PART 2 PRODUCTS
2.01 MANUFACTURERS

A Control Systens:

1. Andover.

2. Bar ber Col eman.

3. Carrier.

4. Honeywel |, Inc.

5. Johnson Corp.

6. Landi s Gyr/ St eaf a.

7. Robert Shaw Sei be.

8. Tr ane.

2.02 EQUI PVENT

A Pneurmati ¢ Actuated Val ves:

1. Proportioning automatic val ves shall have a plug and
di sc inner valve to insure nodul ation of flow

2. Valve operators shall have power to insure tight
seating agai nst the specified working pressures.

3. Valves 2" and snaller shall have screwed connections
and valves 2-1/2" and | arger shall be flanged.

4. Valves shall have self-sealing packing, arranged to
tighten the seal as the water pressure increases, to
el i m nat e manual adj ust nents.

B. Danmper Oper ators:
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1. Danper operators shall be of the nolded rubber
di aphragm pi ston type and shall be fully proportioning
unl ess ot herwi se specified.

2. Operators shall have anple power to overcone friction

of danper linkages and air pressure acting on the
| ouvers.
3. The danper operator nounting arrangenent shall be

outside the air stream wherever possible.

4. The operator shall be capable of operating at varying
rates of speed to correspond to the controllers and
vari abl e | oad requirenents.

a. The operators shall be capable of operating in
sequence when required by the sequence of
oper ati on.

b. The operator shall have external adjustable stops
tolimt the stroke in either direction

c. The operator |inkage arrangenent shall allow for
normal Iy open or normally closed positions of the
danpers as required.

C. Ai r Conpressor

1. Furni sh and install a duplex high pressure (70-80 psi)
air conpressor assenbly as indicated.

a. Conpressors shall be conplete with ASME storage
t ank, pressure swtches, oi | filter, (dual)
pressure reducing valves, relief wvalve, Dbelt
guards, and notors.

b. Provide refrigerated after-cool er, automatic drain
traps, and drain connections nmade to drain traps.

c. Provide air intake filters and nufflers at air
i nt akes.

d. Provide an automatic alternator to allow continuous
alternation of air conpressors' operation.

e. Provide systemrelief valve. Each air conpressor of
t he duplex unit shall be selected on 1/3 run tine,
2/3 off tine.

f. Conpressor assenbly shall be installed on a 6" high
concrete pad with neoprene and cork isolators under
each support | eaf.

2. Ar conpressor and after cooler shall be sized to
handl e the entire building exclusive of HVAC systens
that are part of tenant work.
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D. Pneunmatic Air Tubi ng:

1. Tubing in nechanical equipnment roons shall be hard
drawn copper or polyethylene installed in EMI

a. Single runs from the air conpressors to contro
panels and to controllers shall be hard drawn
copper .

b. Multiple runs to panels and controllers shall be
pol yet hyl ene installed in EM.

2. | naccessi bl e tubi ng outside nechanical roons shall be
pol yet hyl ene installed in EM.

a. Tubing shall be installed above the ceilings or
shal |l be concealed in the walls.

b. Junctions and splices shall be made in junction
boxes.

c. Hard drawn copper tubing shall be installed using
tool made fittings constructed of brass or copper
wi th sol der type joints.

d. Tubing and EMI shall be installed at right angles
or parallel to the building structure.

1) Tubing and EMI shall be securely fastened to
the building structure and equipnent using
brackets or fasteners.

2) Tubing and EMI shall be supported from
equi pnent, piping, or ductwork.

3) Copper tubing shall be directly attached to
ferrous or gal vani zed netal s.

4) \Were copper tubing is supported by ferrous
supports, the copper shall be wapped wth
plastic tape to isolate the two materi al s.

E. Danpers:
1. Control danpers shall be substantially built in stee

Proj ect Nane
Proj ect No.

frames fabricated from2 inch channels or equal

a. Frames shall be equipped with brass trunnions and
beari ngs and bl ade end st ops.

b. Danper blades shall be gal vanized steel, maxi num
bl ade wi dth shall be 6 inches.

c. Furnish corner braces for all danmper frames
exceeding a 4 square foot area.

M DCPS MASTER March 03
SPECI FI CATI ON GUI DELI NES 15970 - 4



d. Maxi mumw dth of any section shall be 48 inches and
maxi mum hei ght shall be 96 inches.

e. Furnish horizontal stiffening for any section
exceedi ng 48 inches in height.

2. Were |low |l eakage or shutoff danpers are indicated,
provi de repl aceabl e butyl rubber seals with the danper

a. Install seals along each bl ade and end stops.

b. Seals shall provide a tight closing |ow |eakage
danper.

c. Leakage and flow characteristic charts nust be
submtted to A/E before approval of danpers.

d. Qutdoor air and exhaust air shall be the |ow
| eakage type as specified.

3. Modul ati ng danpers shall be opposed blade operation
type and 2 position danpers shall be parallel blade
type. Snoke danpers shall neet NFPA 90A requirenents.

F. Differential Pressure Switches shall be di aphragm act uat ed
type with a single pole double throw snap acting switch

1. Motion of the diaphragm shall be restrained by a
calibrated spring that can be adjusted to set the exact
pressure differential to actuate the electrical switch

2. Motion of the diaphragm shall be transmtted to the
switch button by neans of a direct nechani cal |inkage.

G Local Control Panel s:

1. Controllers, relays, swtches, etc., for equipnent
| ocated within the nechanical equi pnent roons shall be
nount ed next to the system controll ed.

a. Tenperature setting, adjustnments, and calibration
shall be nmade at the system control panel

b. Panel shall be extruded alloy with a baked prine
coat enanel finish

2. Provide LED digital thernoneters on the |ocal panels.
Tenperature indications shall be provided for each
point of tenperature neasurenent for control and
additionally for those points as outlined in this
specification or shown on Construction Docunents.

3. Details of each panel shall be subnmitted for approva
bef ore fabrication.
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a. Locations of each panel are to be convenient for
adj ust nrent and servi ce.

b. Provide engraved naneplates beneath each panel
mounted control device and air gage clearly
describing the function of said device and range of
oper ati on.

c. Manual switches, dial thernoneters, and indicating
air gages shall be flush mounted on the hinged
door .

4. El ectrical devices within the panels shall be factory
prewired to a nunbered termnal strip. Wring within
t he panel shall be according to NEMA and UL standards
and shall neet |ocal codes.

H. Room Ther nost at s:

1. Room t hernostats shall be of the 2 pipe, non-bleed or
Orel ayll type design.

a. Thernostats shall be fully proportional wth
adjustable throttling range and tanper-proof
| ocki ng settings.

b. Thernostats shall be single or dual tenperature,
direct acting, or reverse acting as detailed in the
sequence of operation.

c. Thernostats shall be provided wth concealing
adjustnments and netal cover with a satin chrone
finish.

2. Single tenperature thernostats shall be 2 pipe type
with adjustable throttling range and | ockable, but
adj ustabl e, range stops. They shall have gage plugs for
accuracy of calibration and observati on.

Tenperature Elenents: RIDs that provide rapid |inear
responses using a precision nickel wire wound el enent. No
thermstors wll be acceptable. Configuration wll be

avail abl e for nounting in:

1. Room
2. Duct .
3. Well (Chilled Water and Condenser Water).

J. Fl ow Swi tches: Equivalent to FGLKB able to detect flow on
refrigeration and heating systens. It shall provide a SPDT
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PART 3

3.01

contact for liquid flow sensing. Paddl es shall accommopdate
pi pe dianeters up to 10 inches.

El ectro- Pneunati ¢ Transducers:

1. The transducer shall allow 12 volt D.C. binary out put
signals to position pneumatic danper and valve
actuat ors.

a. Transducers shall be capable of being nounted
either renotely or in place of the pilot positioner
on sone actuators.

b. The single transducer shall be used if 2 position
control of the actuator is required.

c. The dual transducer shall be wused to extend,
retract, or hold the actuator at any position.

2. The EPT shall be used to convert electrical signals to
pressure change in high precision applications. The
polarity of the drive notor shall determ ne notor
direction. A feedback potentioneter shall be enpl oyed
to indicate the position of the notor cam

Hgh Limt Safety Thernostats shall be electric high
tenperature thernostats with binetal sensing elenment with
at least 10 inches insertion I ength. Thernostats shall be 2
positi on manual reset type.

M scel | aneous Devi ces: Provi de necessary rel ays,
curmul ators, 3-way air valves, positioners, pneumatic/
electric switches, solenoid valves, swtches, relays,
cl ocks, transformers, and other appurtenances to neke a
conpl ete and operable system

EXECUTI ON

| NSTALLATI ON

Sequence of Operati on:

1. Sequence of operation shall be as indicated in

Construction Docunents.
2. \Were notors are shown on the electrical drawi ngs to be

provided wth [Hand-Of-Autoll switch in starter,
automatic or renote control devices shall be connected
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in [Jautoll position. Any safety device, such as
firestats or snpke detector, shall be connected in

Uhandl and [Jaut ol] position.
3.02 FI ELD QUALI TY CONTROL

A After conpletion of installation, Building Automation
System manuf acturer shall regulate and adjust thernostats
control valve actuators, danper actuators, and additiona
equi prent provi ded under this contract. Place conponents in
operating condition subject to approval of A/E and supply
any service incidental to proper perfornmance of tenperature
control system under guarantee outlined above.

B. Control Air Supply: Test line at 30 psi for |eaks.

C. Mai ntain test pressure within 1 psi for 14 hours w thout
punpi ng. Supply pressure to building systens is 15 psi.

END OF SECTI ON
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