








FORM 115.26-EG9 (710)

PIPING PACKAGES

FW & FL Fan-Coil Units Floor-Mounted, Vertical

All the packages and components described in this brochure
are optional, extra cost features. Consult your Johnson Con-
trols sales representative for details. Not all components are
available on all unit models. See valve package code charts.

All standard valve packages and piping components de-
scribed in this catalog are for chilled and hot water applica-
tions. They may also be used with ethylene and propylene
glycol solutions up to 50% concentration.

FW and FL fan coil unit packages are factory assembled and
shipped loose for field installation and wiring.

FW and FL unit valve packages are designed to mount di-
rectly onto the coil connections.

Control valve actuators are removable, and may be serviced
or replaced without removal of the valve body.

Control valves are piped normally closed to the coil. Control
valves are available normally open.

3-Way control valves are piped as mixing valves.

All ball isolation valves are furnished with an adjustable mem-
ory stop feature and may be used as a balancing valve.

Optional unions are installed at the water coil, and are avail-
able on VAV products, and all fan coil units except VH. Unions
must be ordered on both coils of 4-pipe units. Unions are not
available separately.

Pressure/temperature (P/T) ports are located to monitor the
pressure and temperature across the coil.

Automatic fixed flow controls (FC, FCN, FCS) are available in
flow (GPM) ratings as follows:

Flow Rating Increment
12" 0.5-4.0 GPM 0.5 GPM
>4.0 - 6.0 GPM 1.0 GPM

Individual coil GPM requirements must be specified at time of
order. FC = 2-8 psig AFS.

CONTROL DEVICE LEGEND

FIXED FLOW CONTROL AUTOMATIC CARTRIDGE FLOW =) AUTOMATIC CARTRIDGE FLOW
VALVE (FC) CONTROL WITHOUT SCREEN CONTROL WITH SCREEN

2-WAY CONTROL VALVE

ADJUSTABLE FLOW El BYPASS BALANCE VALVE (BFV) PRESSURE-TEMPERATURE
CIRCUIT SETTER (AFS) TEST PORT (PT)
Y-STRAINER W/CLEANOUT
Y-STRAINER (Y-STR) —tt— VALVE (YCO) ;Z UNION —
s

Valve and component performance ratings shown are maxi-
mum values. Appearance and actual ratings may vary with
component size.

Adjustable flow setter (AFS) is rated for full shut-off and re-
places the return line ball isolation valve on all products ex-
cept the VH fan coil unit.

2-Pipe "change-over" units using a 2-way control valve and
factory thermostat must be ordered with a %" "bleed" line to
assure proper changeover thermostat (aquastat) operation.
The 74" "bleed" line is optional on 2-pipe "changeover" units
with field provided thermostats.

Some piping packages may require extended end pocket with
extended auxiliary drain pan. Requirements for field furnished
and installed valve package and piping insulation must be de-
termined by others on an individual application basis.

Actuators supplied with factory mounted piping packages in-
clude color coded plug and play connections with insulated
wire to connect to relay board.

The valve package piping and component details shown in
this catalog are for standard valves and components. The suit-
ability of all valve packages and components must be deter-
mined by others based on individual application requirements.
Johnson Controls assumes no responsibility for selection and/
or application of valve packages and components.

Modulating cooling valve control can increase part load space
relative humidity. Johnson Controls does not encourage or
endorse modulating valve control for fan coil cooling systems,
and is not liable for high humidity problems that may result.
Modulating heating valve control may result in low leaving air
temperatures while the valve reduces flow and as setpoint is
approached.

Contact the factory for any requirements not shown in this
catalog.
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2-WAY PIPING PACKAGE

Package Components Valve Size Unions P/T | 1/4" Bleed |Y-STR w/
Code BVMS FC AFS 1/2" 3/4" 1" 1/2" 3/4" 1"* | Ports Line BDV

24 X X X X

25 X X X X X X X X X X X

29 X X X X X

[M]
»'—(EQ—’EE = = peL iH =
Code 24 Code 25 Code 29

2-Way Control Valve and Ball
Valves With Memory Stop

2-Way Control Valve, Ball Valves with
Memory Stop, and Fixed Flow Control

2-Way Control Valve, Ball Valve with
Memory Stop, and Adjustable Flow Setter

3-WAY PIPING PACKAGE
Package Components Valve Size Unions PIT Ports Y-STR w/
Code BVMS FC AFS 1/2" | 3/4" 1m* 1/2" | 3/4" 1" BDV

36 X X X
37 X X X X X X X X X X
| X X X X

o— <= — [ <=

Code 36 Code 37 Code 41

3-Way Control Valve and Ball
Valves With Memory Stop

3-Way Control Valve, Ball Valves with
Memory Stop, and Fixed Flow Control

3-Way Control Valve, Ball Valve With
Memory Stop, and Adjustable Flow Setter

3-WAY PACKAGE WITH BALANCE BYPASS VALVE
P?:C:ZS ) BVMS Comz%nents AFS 1/2"Vah3l,‘/a4:'?Ize 1| 2" UQ/'Z? ] qm_| PITPorts
gg i . X X X X X X i
] = ] =
N e €A v

Code 50
3-Way Control Valve, Ball Valve in Bypass,
and Ball Valves With Memory Stop

Code 53

3-Way Control Valve, Ball Valve in Bypass, Ball Valve
With Memory Stop, and Adjustable Flow Setter

LEGEND, COMPONENT PRESSURE RATINGS
1.

BVMS: Manual Ball Valves w/Memory Stop, 600 PSIG

FC: Fixed Flow Control, 500 PSIG

AFS Adjustable Flow Circuit Setter, 300 PSIG

P/T Port: Pressure/Temperature Test Port, 400 PSIG

Union: 125 PSIG (contact factory for 600 PSIG) 3.
Control Valve: 300 PSIG

BPV: Balance Bypass Valve, 400 PSIG

Y-STR: Y-Strainer 4.
BDV: Blow Down Valve

NOTES:

All drawings subject to change without prior notice.
Diagrams show component position in relation to
fluid flow. Actual valve package configuration varies
with unit type, hand connection, and pipe size.

1/4" bleed line is required on 2-pipe cool and heat
auto changeover systems with factory provided
thermostats; optional for thermostats by others.
Unions provided as standard on all FW piping
packages.

Johnson Controls
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Manual Ball Valve w/Memory Stop (BVMS)

An adjustable stop position lever to limit travel of the On/Off
handle. This allows the ball valve to be closed, and returned
to the balance setting position without re-testing the

system. 1/2" size shown.

Nominal Size: 1/2" 3/4" 1"
Body Material: Brass Brass Brass
Ball: Hard Chrome Hard Chrome Hard Chrome
Plated Plated Plated
Seats: Teflon Teflon Teflon
Stem Seal: (2) Viton O-Rings Teflon Teflon
Connection: Sweat Sweat Sweat
Pressure Rating 600 600 600
(psig):
Temp. Rating, °F: 325 325 325
Cv: 17 32 27

Flexible Hose Kits, 18" (FH)

Materials: EPDM inner lined, KeFLar®
reinforced hose with stainless
steel outer covering

Flow Rates: 0.5 to 12.0 GPM, based on
application

Pressure Temp. Rating 375 PSIG @ 250°F

(450 PSIG test pressure)

Minimum Burst Pressure: 1500 PSI

Flame Spread: Not greater than 25 per UL 723
Smoke Development: Not greater than 50 per UL 723
Ball Valve w/Memory Stop: Full port brass

Ball: Stainless steel

Seats: Teflon

Stem Seal: (2) Viton O-Rings

Pressure Rating: 600 PSIG WOG

Temperature Rating:  325°F

Cv: 20

Available in 1/2" size only.

Typical 2-Way, 2-Position Control Valve

A 2-position water control valve driven open with spring return
upon a call for heating or cooling to maintain space tempera-
ture. In open position, water can flow through the unit's water
coil to heat or cool the space depending on supply water tem-
perature. In closed position, water cannot flow through the
water coil. Control valves are piped normally closed to the
coil as standard. Valve actuators can be line or low (24VAC)

voltage.
Nominal Size 1/2" 2-Way 3/4" 2-Way 1" 2-Way
Body Material: Brass Brass Brass
Connection: Sweat Sweat Sweat
Pressure Rating (psig): 300 300 300
Temperature Rating, °F: 200 200 200
Cv: 2.5 5.0 8.0
Maximum Close-off

Pressure, Std. (PSIG): 40 20 17
High Close-off: 50 25 20
Power Consumption: 7VA 7VA 7VA

Johnson Controls 37
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Typical 3-Way, 2-Position Control Valve

A 2-position water control valve driven open with spring return
(bypass) upon a call for heating or cooling to maintain space
temperature. Energized, the bypass port is blocked, and water
can flow through the unit's water coil to heat or cool the space
depending on the supply water temperature. De-energized,
water cannot flow through the water coil but is forced to flow
through the bypass port, bypassing the coil. Control valves
are piped normally closed to the coil as standard (in full by-
pass). Valve actuators can be line or low (24VAC) voltage.

Nominal Size 1/2" 3-Way  3/4" 3-Way 1" 3-Way
Body Material: Brass Brass Brass
Connection: Sweat Sweat Sweat
Pressure Rating (psig): 300 300 300
Temperature Rating, °F: 200 200 200
Cv: 3.0 5.0 8.0
Maximum Close-off

Pressure (PSIG): N/A N/A N/A
Power Consumption: VA 7VA 7VA

Typical 2-Way Modulating Control Valve

A 3-wire floating point, fail-in-place (non-spring return) modu-
lating water control valve, driven open or closed upon a call
for heating or cooling to maintain space temperature. In the
open position, water can flow through the unit's water coil to
heat or cool the space depending on supply water tempera-
ture. In the closed position, water cannot flow through the wa-
ter coil. Factory furnished 2-way valve packages are piped
normally closed to the water coil. The floating point control
valve is compatible with any 24VAC three-wire signal when
three minute time-out logic resides in the thermostat or sys-
tem controller.

Nominal Size 1/2" 2-Way  3/4" 2-Way 1" 2-Way
Body Material: Brass Brass Brass
Connection: Sweat Sweat Sweat
Pressure Rating (psig): 300 300 300
Temperature Rating, °F: 200 200 200
Cv: 2.0 4.0 8.0
Maximum Close-off Pressure

Operating Mode: 50 35 35
Power Consumption: 1VA 1VA 1VA

Contact factory for 3-wire floating, spring return applications.

Typical 3-Way Modulating Control Valve

A 3-wire floating point, fail-in-place (non-spring return) modu-
lating water control valve, driven open or closed (bypass)
upon a call for heating or cooling to maintain space tempera-
ture. In the "open" position, the bypass port is closed and
water is directed through the unit's water coil to heat or cool
the space depending on supply water temperature. In the
"closed" position, the service (water coil) port is closed and
water is directed through the bypass port. Factory furnished
3-way valve packages are piped as "mixing" valves. The
floating point control valve is compatible with any 24VAC
three-wire signal when three minute time-out logic resides in
the thermostat or system controller.

Nominal Size 1/2" 3-Way 3/4" 3-Way 1" 3-Way
Body Material: Brass Brass Brass
Connection: Sweat Sweat Sweat
Pressure Rating (psig): 300 300 300
Temperature Rating, °F: 200 200 200
Cv: 2.0 4.0 8.0
Maximum Close-off Pressure

Operating Mode: N/A N/A N/A
Power Consumption: 1VA 1VA 1VA

Contact factory for 3-wire floating, spring return applications.
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Automatic Fixed Flow Control (FC)

A pressure compensated automatic fixed flow control device
designed to limit the flow GPM through the unit coil. Desired
GPM must be specified when ordering. Device A shown is
typical for controlling flow up to 8.0 GPM, and features a
changeable flow cartridge. Devide B is typical for flows above
8.0 GPM.

Nominal Size (A): 1/2" and 3/4"
Nominal Size (B): 3/4" and 1"
Body Material: Copper
Connection: Sweat

Pressure Rating (psig) (A): 600

Pressure Rating (psig) (B): 522

Temp. Rating, °F: 220

Cv: Variable With
Inlet Pressure

Automatic Cartridge Flow Control (FCN, FCS)

An automatic fixed flow control device with a replaceable
stainless steel cartridge, and two pressure/temperature
ports, designed to limit the flow GPM through the unit coil to
1+5% of rated GPM. Desired GPM must be specified when
ordering. Available with 20 mesh stainless steel screen.
1/2" size shown.

Nominal Size: 1/2", 3/4", and 1"
Body Material: Forged brass
Connection: Sweat
Seals: EPDM O-Rings
Pressure Rating (psig): 230
Temp. Rating, °F: 250
PSIG Range: 2-32
Optional Strainer:
Body Material: 20 mesh stainless steel*

* The optional strainer is internal and does not affect the
dimensions.

Adjustable Flow Circuit Setter (AFS)

A control device designed to allow maximum water flow
through the unit coil in the Open (0%) position, and as little
as 10% of flow through the unit coil in the Closed (90%) posi-
tion. The device has a calibrated nameplate, built in test ports
and adjustable mechanical stops, and is suitable for positive
shutoff.

Nominal Size: 1/2", 3/4", and 1"
Body Material: Bronze
Connection: Sweat

Pressure Rating (psig): 300

Temp. Rating, °F: 250

Cv: Variable

Johnson Controls
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Balance Bypass Valve (BPV)

A plug type valve designed to balance the water flow through
the bypass circuit of a 3-way control valve. Manual adjust-
ment is required. No calibration is provided at the valve.

Nominal Size: 1/2", 3/4", and 1"

Body Material: Bronze

Connection: Sweat

Pressure Rating (psig): 400

Temp. Rating, °F: 200

Cv: Adjustable
Unions

Afitting used to provide a mechanical connection between the
coil and valve package that can be connected, disconnected,
and re-connected without the need to cut tubing or unsolder
a joint. Unions are installed at the coil on HL, HP, and FW fan
coil units. Unions are not available on VH fan coil units.

Nominal Size: 1/2", 3/4", and 1"
Body Material: Bronze/Copper
Connection: Sweat

Pressure Rating (psig): 500

Temp. Rating, °F: 200

*Contact factory for unions rated at 600 PSIG and 325°F.

Y-Strainer (Y-STR)

Designed to allow water to flow through a built in screen to
filter debris or contaminates from the water system. With
the water system isolated, the plug can be removed from the
blowdown leg of the strainer and the captured debris removed
from the screen. After the plug is replaced, the system can be
put back in operation and the strainer will continue to filter the
unit's water.

Nominal Size: 1/2" and 3/4"

Body Material: Forged Brass
Connection: Sweat

Pressure Rating (psig): 600

Temp. Rating, °F: 325

Screen: 20 Mesh Stainless Steel
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Blow Down Valve (BDV)

A standard ball valve installed on the strainer blowdown leg to
allow flushing the strainer screen without removing the plug in
the blowdown leg. This valve has a standard %" garden hose
connection to allow fluid to be piped to a container or remote
location during cleaning. Not available separately.

Nominal Size: 1/4"
Body Material: Bronze
Connection: MPT
Pressure Rating (psig): 600
Temp. Rating, °F: 200

Optional Pressure/Temperature

Test Port Locations (P/T)

Designed to allow testing of water pressure, differential pres-
sure or water temperature without interrupting the waterside
operation of the Fan Coil Unit. Sensor probes (1/8") are not
included.

Nominal Size: 1/4"
Body Material: Brass
Connection: MPT
Pressure Rating (psig): 400
Temp. Rating, °F: 250

Aqua Thermostat
The aqua thermostat, also called an automatic seasonal
changeover switch or aquastat, is a switch designed to
change a room thermostat from heating to cooling and back,
based on the temperature of the water supplied to a 2-pipe
unit to be used for both heating and cooling. The switch is
shipped loose and is mounted in the field on the water tubing
using the integral clip or spring.
Nominal Size: 1/2", 3/4" and 1"
Switch Action: SPDT
Switch on temperature rise, 85°F (+ 6°F)
Switch on temperature fall, 70°F (+ 6°F)
Current Rating:  120VAC = 5.8 FLA/34.8 LRA (Inductive),
10.0 Amps (Resistive)
208/240VAC = 2.9 FLA/17.4 LRA
(Inductive), 2.0 Amps (Resistive)
277VAC = 3.6 FLA/21.6 LRA (Inductive),
1.0 Amp (Resistive)
Agency Approval: UL Listed, CSA Approved
Ratings may vary with vendor and size.

Johnson Controls
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GUIDE SPECIFICATIONS: FW AND FL SERIES

GENERAL

Furnish and install Johnson Controls Vertical Floor Direct
Drive Fan Coil Units where indicated on the plans and
in the specifications. All units shall be capable of meet-
ing or exceeding the scheduled capacities for cooling,
heating and air delivery. Units shall be ETL listed in
compliance with UL/ANSI Standard 1995, and be certi-
fied as complying with ARI Standard 440-2008.

CONSTRUCTION

All unit chassis shall be fabricated of heavy gauge gal-
vanized steel panels able to meet 125 hour salt spray
test per ASTM B-117. All unit chassis panels shall be
insulated with Elastomeric Closed Cell Foam Insulation.
Insulation shall conform to UL 181 for erosion and NFPA
90A for fire, smoke and melting, and comply with a 25/50
Flame Spread and Smoke Developed Index per ASTM
E-84 or UL 723. Additionally, insulation shall comply
with Antimicrobial Performance Rating of 0, no observed
growth, per ASTM G-21. Polyethylene or Fiberglass
insulation is not acceptable.

All exposed units shall have exterior panels fabricated
of not less than 20 gauge galvannealed steel [Provide
a 16 gauge front panel on exposed units]. The front
panel shall be attached with quarter turn quick open
fasteners to allow for easy removal and access for ser-
vice. [The front panel shall be attached with tamper proof
fasteners. Side panels shall be removable for access to
controls and piping within the end pockets].

Top panel shall be removable from fan coil without the
need to disconnect piping or electrical wiring (FWX/FWI).
The top panel shall be removed through not more than
8 screws.

Provide a grille in the return air opening (FLX only).
[Provide a grille in the return air opening. (FWX, FWI).]
[Provide a decorative return air opening (FWC).]

All exposed units shall include a recessed stamped
louver discharge grille. Louver discharge grille shall be
reverse stamped (FWI only). [Provide an architectural
grade linear bar discharge grille with a powder coated
paint finish to match cabinet color. Liquid coat paint
shall not be acceptable.]

All concealed units shall have a minimum 1" duct collar
on the discharge.

PAINTED FINISH

All painted cabinet exterior panels shall be finished with
a heat cured anodic acrylic powder paint of the standard
factory color. Liquid coat paint shall not be accept-
able.

SOUND
Units shall have published sound power level data
tested in accordance with ARI Standard 350.

POWER
Units shall not exceed scheduled power consumption.

FAN & MOTOR

Unit fan shall be dynamically balanced, forward curved,
DWDI centrifugal type constructed of galvanized steel
for corrosion resistance. Motors shall be high efficiency,
permanently lubricated sleeve bearing, permanent split-
capacitor type with UL and CSA listed automatic reset
thermal overload protection and three separate horse-
power taps. Shaded pole motors are not acceptable.
Single speed motors are not acceptable.

The fan/motor assembly shall be removable and service-
able through the front panel. Each fan/motor assembly
shall be fastened by no more than 2 screws. The fan/
motor assembly shall be no longer than 44", and shall
be easily removable by a single service technician. The
motors shall have quick connectors to allow service and
removal without the need for tools.

DRAIN PAN

Primary condensate drain pans shall be single wall,
heavy gauge galvanized steel for corrosion resistance,
and extend under the entire coil section. Drain pans shall
be of one piece construction and be positively sloped
for condensate removal. Drain pan access that requires
removal of coils is not acceptable.

The primary drain pan shall be externally insulated with
a fire retardant, elastomeric closed cell foam insulation.
The insulation shall carry no more than a 25/50 Flame
Spread and Smoke Developed Rating per ASTM E-84
and UL 723 and an Antimicrobial Performance Rating
of 0, no observed growth, per ASTM G-21. Double wall
non-corrosive auxiliary drain pan is used for condensate
from primary drain pan and optional valve packages.

Option: Provide a primary drain pan constructed entire-
ly of heavy gauge stainless steel for superior corrosion
resistance.

COILS

All cooling and heating coils shall optimize rows to meet
the specified capacity. Coils shall have seamless copper
tubes and shall be mechanically expanded to provide
an efficient, permanent bond between the tube and fin.
Minimum copper tube thickness shall be .016” [.025"].

Fins shall have high efficiency aluminum [copper] sur-
face optimized for heat transfer, air pressure drop and
carryover. Lanced fins shall not be acceptable.
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All coils shall be tested at 325 PSIG air pressure under
water, and rated for a maximum 300 PSIG working pres-
sure at 200°F. Coils shall be circuited for counter flow
to maximize unit efficiency.

All water coils shall be designed to connect with %"
nominal pipe connections.

Coil Casing shall be fabricated from galvanized steel
[stainless steel].

Heating coils shall be furnished in the pre-heat (FW
Only) or re-heat position.

Direct expansion cooling coils shall be factory sealed
and charged with minimum 25 PSIG nitrogen or refriger-
ated dry air.

Steam coils shall be standard single tube steam type
suitable for temperatures above 35°F and 15 PSIG
steam pressure.

All water coils shall be provided with a manual air vent
fitting to allow for coil venting.

FILTERS

All units shall be furnished with a minimum 1" nominal
glass fiber throwaway (1” pleated MERV 7) (1” pleated
MERYV 8) (17 pleated MERV 13) filter. Filters shall be
tight fitting to prevent air bypass. Filters shall be easily
removable from the return air opening without the need
for tools (FW Only).

ELECTRICAL

Units shall be furnished with single point power connec-
tion. Provide an electrical junction box for motor and
other electrical terminations.

Option: Provide 24 VAC fan relay board with 25 VA
transformer. Fan relay board designed to operate in
conjunction with factory provided (field provided) 24 V
thermostat. Fan relay board designed to accept 115,
208, 220, 230, or 277 V input power. Fan relay board
to be factory installed.

Relay board shall operate with generic thermostat
designed to control up to three independently energized
fan speeds.

ELECTRIC HEAT

Furnish an electric resistance heating assembly as an
integral part of the fan coil unit, with the heating capac-
ity, voltage and kilowatts scheduled. The heater
assembly shall be rated for installation on the fan coil
unit and be located so as not to expose the fan assem-

bly to excessive leaving air temperatures that could
affect motor performance.

The heater and unit assembly shall be listed for zero
clearance and meet all NEC requirements, and be ETL
listed with the unit as an assembly in compliance with
UL/ANSI Standard 1995.

All heating elements on floor mounted units shall be
finned tubular type. Elements shall be constructed of
nickel chromium resistance wire centered in tubes and
embedded in refractory material. Terminals shall be
sealed with silicone rubber to protect against moisture.
Terminals and hardware shall be stainless steel for cor-
rosion resistance. All internal wiring shall be rated for
105°C minimum.

All heaters shall include over temperature protection
consisting of an automatic reset primary thermal limit
and back-up secondary thermal limit. All heaters shall
be single stage.

Option: Devices used to energize and de-energize
(switch) electric heat must be totally silent. Magnetic,
mercury, and/or quiet relays and/or contactors are not
acceptable.

PIPING PACKAGES

Provide a standard factory assembled valve piping pack-
age to consist of a 2 or 3-way, on/off, motorized electric
control valve and two ball isolation valves.

Control valves shall be piped normally closed to the coil.
Control valves shall be wired to relay board through
quick connects to allow service and replacement of
valves. Quick connects shall prevent incorrect wiring
through physical and color coded visual confirmation.
Maximum entering water temperature on the control
valve shall be 200°F, and maximum operating pressure
shall be 300 PSIG.

Unions shall be provided to allow removal of piping
package from unit without the need for brazing or cutting

pipe.

Option: Provide 3-wire floating point modulating control
valve (fail-in-place), in lieu of standard 2-position control
valve with factory assembled valve piping package.

Option: Provide high pressure close-off actuator for
2-way on/off control valve. Maximum close-off pressure
is 50 PSIG (1/2"), 25 PSIG (3/4)", or 20 PSIG (17).

Option: Provide either a fixed or adjustable flow control
device for each piping package.

Johnson Controls
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Option: Provide pressure-temperature ports (P/T) for
each piping package to allow measurement across the
coil.

Piping packages shall be completely factory assembled,
including interconnecting pipe and shipped loose for field
installation.

Option: Piping package will be shipped factory
installed.

OUTSIDE AIR DAMPER (FW Only)
Provide a manual or two position motorized outside air
damper integral to the unit.

Option: Provide aluminum outside air wall box (FW
Only) with integral insect screen and weep holes for field
installation.
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