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VG7000 Series

Bronze Control Valves
  
 

VG7000 Series Bronze Control Valves are designed
primarily to regulate the flow of water and steam in
response to the demandof a controller in Heating,
Ventilating, and Air Conditioning (HVAC) systems.
These valves are available in Normally Open (N.O.),
Normally Closed (N.C.), and three-way mixing

configurations. Both electric and pneumatic actuators
are available for factory or field mounting.

 

Figure 1: VG7000 Series Bronze Control Valves

 

Features and Benefits

 

() Complete Family of Offers a broad selection to choose from,

1/2 through 2 in. Bronze including electric spring return actuators, a

Valves, Brass and Stainless true 1-1/4 in. valve body, a 3/4 in. valve with

Steel Trim, with Several small oval top actuator, and Stainless Steel

Styles of Electric and (SS)trim capable of 100 psig saturated steam

Pneumatic Actuators

Q) Flexible Features and Engineerto suit your specific application

Options Ordering Matrix from thousands of easy-to-select,

__ factory-assembled combinations

Q) Uses Standard Provides industry-leading reliability and
Johnson Controls operating life

Ring Pack Packings

(3 Every Valve Tested for Provides energy conservation and ensures

Tight Shutoff occupant comfort

Q) Standard Bonnetand Allows easyfield retrofit, easy field mounting,
Stem Design and interchangeability of actuators with the

use of standardized mounting kits   
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Table 1: Ordering Data — VG7000 Series Bronze Control Valves
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2 G = 1/2 in., 4.6 Cv (4.0 Kv)
* L = 3/4 in., 7.3 Cv (6.3 Kv)
: N = in., 11.6 Cv (10.0 Kv)

P = 1-1/4 in., 18.5 Cv (16.0 Kv)
= 1-1/2 in., 28.9 Cv (25.0 Kv)
a 2 in., 46.2 Cv (40.0 Kv)
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z 9 Mounting (Leave Fields 9 through 15 blank for valve without factory-mountedactuator.

: Valve without factory-mountedactuator is available with standard threaded stem only.)

8:9 101112131415 = Field
 welialalldr +
 

Valve +   
 

Note:

| | | | i Example: Cast bronze valve, two-way, normally open/push-down-to-close, threaded (NPT)

Actuator end connections, brass trim, equal percentage, 3/4 in., 7.3 Cv, standard threaded stem.

Refer to Table 2 when adding a factory-mounted pneumatic actuator to a valve body. Refer to Table 3 when adding a

factory-mountedelectric actuator to a valve body.
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Table 2: Ordering Data — Adding a Factory-Mounted Pneumatic Actuator
 

 
 

ivicl7j2|4i3{uit|+ 3{olo|s} V-3000/V-3801 3801 = V-3801-8001 Small Oval Top (Slotted Stem Only)

1°2)3 415 67 8! 910111213 Pneumatic Actuator 3008 = V-3000-8011 Exposed

i (See Actuator 3003 = V-3000-8003 Enclosed

Product/Technical Bulletin.)

BI Spring Range B = 3 to 6 psig (Suggested for N.O. Valves with Positioner)

44 (V-3000/V-3801) D = 4 to 8 psig (Suggested for Three-Way Valves with Positioner)

E = 9 to 13 psig (Suggested for N.C. Valves with Positioner)

P| Accessories P = V-9502 Positioner (Not Avail. with V-3801-8001 or V-3000-8003)

15 {V-3000/V-3801) Blank = None

~ -MP8000 Series” 82 = MP82, 25 sq in:. Spring-Retum-Up (SS orBrass Trim) =

84== MP84, 50 sq in. Spring-Retum-Up.(SS.Trim Only):
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oy 4] Stroke 1 = 5/16 in. (1/2 or 3/4 in. Valves with MP82 Actuator Only)

; [12 ({MP8000 Series) 2 = 1/2 in. (1 or 1-1/4 in. Valves with MP82 Actuator Only)

A a== 3/4 in. ae or 2 in. Valves with vines or Mesteeu!)

ct ~.Spring Range~ Steen
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Sia ~ E=9 to 13 psig (Suggested for N.C.Valveswith’Positioner)'ONES

HW Accessories 00 = None

1415 _(MP8000 Series) 01 = V-9502 Positioner

 
  
    4213 4/5 617 8] 9 101412491415 Field

vici7i2|4i3 LIiT]+ sj2]1ic 0}1 Example: Cast bronze valve, two-way, normally open, threaded (NPT) end connections,

Valve +1 Actuator stainless steel trim, equal percentage, 3/4 in., 7.3 Cv, standard threaded stem, MP82

Series Pneumatic Actuator, 5/16 in. stroke, 3 to 7 psig spring range, with factory-mounted

V-9502 Positioner.

   
     
 

Note: Refer to Table 1 when ordering a valve bodyonly. Refer to Table 3 when adding a factory-mountedelectric actuator

to a valve body. Forvalid valve and actuator combinations, see Tables 16 and 17.
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Table 3: Ordering Data — Adding a Factory-Mounted Electric Actuator
 

 
 

 

 
 

 

ivicl7|2[4{4[L[r]+ 7|1}5{0| VA-7150/VA-7200 7150 = VA-7150-1001 On/Off (Floating)
92) Tals: 6) 7 %) 910111213 Electric Actuator 7152 = VA-7152-1001 Proportional, 0-10 VDC (Available for PDTC

4 (See Actuator 7153 = VA-7153-1001 On/Off (Floating), Feedback Two-Way and

Product/Technical 7200 = VA-7200-1001 On/Off (Floating) Three-Way Body

Bulletin.) 7202 = VA-7202-1001 Proportional, 0-10 VDC Styles Only)

7203 = VA-7203-1001 On/Off (Floating), Feedback

iG Voltage G = 24 VAC

14 (VA-7150/VA-7200)

| Accessories Blank = None

15 (VA-7150/VA-7200)

g2|e} M9116/M9216 Non-Spring Return (Available for

101112 Electric Actuator 916 = M9116-xxx-2, 24 VAC/VDC PDTC Two-Way

(See Actuator Spring Return and Three-Way

ProductBulletin.) 926 = M9216-xxx-2, Spring-to-Open (Up), 24 VAC/VDC _Boay Styles

946 = M9216-xxx-2, Spring-to-Close (Down), 24 VAC/VDC only) 
 

 

 

 
 

 

 
 

A Features AGA = On/Off (Floating)

131415 (M9116/M9216) AGC = On/Off (Floating), 2 Aux. Sw.

GGA = Prop., 0-10 VDC, Feedback (M9116

GGC = Prop., 0-10 VDC, Feedback, 2 Aux. Sw. Only)

HGA = Prop., 0-10 VDC, Feedback (M9216

HGC = Prop., 0-10 VDC, Feedback, 2 Aux. Sw. Only)

AN M100 Series Non-Spring Return (Available for
1014 Electric Actuator 5U = M150xxx PDTC Two-Way

(See Actuator Spring Return and Three-Way

Product Bulletin.) 3U = M130xxx, Spring-to-Open (Up) Body Styles

3D = M130xxx, Spring-to-Close (Down) Only)

A\claj Features AGA = On/Off (Floating), 24 VAC

121314 (M100 Series) CGA= Proportional, Digital Input, 24 VAC

GGA = Proportional, 0-10 VDC, 24 VAC

JGA = Proportional, Slide-Wire, 24 VAC 
 

 

 

  

      
 

 

‘A Accessories A= Y68AA-1 Transformer, 120 VAC (Not Available

15 {M100 Series) D = Y68DA-1 Transformer, 240 VAC for CGA

H = Y68HA-1 Transformer, 24 VAC Models)

Blank = None Required

8]0]2]0] SeaVA-exouVAccOox ane 20st FOw/Off(Floating
4 Electric. , os 45¢ ona

OWOFF (Floating), Eeedbac cSt

G Voltage G = 24 VAC

14 VA-8x2x/VA-805x

4 VA- VA-805x) ce re

024 3 415 617 81910141213 14495 = Field Example: Cast bronze valve, two-way, push-down-to-close, threaded (NPT) end

Vvici7|2/4]4]Lirl+ alolelotet connections, brass trim, equal percentage, 3/4 in., 7.3 Cv, standard threaded stem,
Valve +] Actuator VA-8020-1 On/Off (Floating) Electric Actuator, 24 VAC supply.  
 

Note: Refer to Table 1 when ordering a valve body only. Refer to Table 2 when adding a factory-mounted pneumatic

actuatorto a valve body.Forvalid valve and actuator combinations, see Tables 16 and 17.
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Application Overview

VG7000 Series Bronze Control Valves feature brass
and stainless steeltrim, and are available in two-way
configurations with Push-Down-To-Close (PDTC —

normally open if pneumatic or spring return) or
Push-Down-To-Open (PDTO — normally closedif

pneumatic or spring return) with threaded (NPT), union
sweat, union globe, and union angle end connections.
The valve can be ordered with a variety of pneumatic

actuators: V-3000-8011 (exposed, with or without a
factory-mountedpositioner), V-3000-8003 (enclosed),
V-3801-8001 (oval top), and higher force MP8000
Series Actuators (with or without a factory-mounted

pneumatic positioner).

VG7000 Series Valves can also be ordered with any of
the following series electric actuators: VA-7150,
VA-7200, VA-8x2x, VA-805x, M9116, M9216, M130,
or M150.All electric actuators are fully compatible with

Johnson Controls controllers, reducing installation
costs. Valves without actuators can be ordered with
the standard bonnet and stem design, allowing easy

interchangeability of actuators with the use of
standardized mounting kits. Refer to Tables 1, 2, and 3

for ordering data and additional details. For valid valve
and actuator combinations, refer to Tables 16 and 17.

For Buy American requirements, refer to Table 18 for
available combinations.

The modulating valve plug of VG7000 Series Valves
provides an equal percentageflow characteristic for
two-way valves, and equal percentageorlinear for

three-way valves. Tight shutoff is ensured using a
molded elastomeric disk in valves with brasstrim, and
a precisely machined metal-to-metal seat for valves

with stainless steel trim. An arrow is cast on oneside
of the valve bodyindicating the direction of flow for

properpiping.

Preumatic Actuator Selection

(See Tables 8, 10, 11, 16, 17, and 18)

Notes: The V-3000-8011, V-3000-8003, and

V-3801-8001 Pneumatic Actuators should not
be confused with the V-3000-1, V-3000-2, and

V-3802-1 Pneumatic Actuators.

Refer to the V-3000-8011 (Exposed) and
V-3000-8003 (Enclosed) Pneumatic Valve
Actuator Product/Technical Bulletin

(LIT-977252) in the Valve and Actuator

Manual (FAN 977) for specifics regarding

interchangeability.

The V-3801-8001 is not a direct replacement
for the V-3802-1, since V-3802-1 is not
compatible with VG7000 Series Valves.

V-3801-8001 Pneumatic Actuator

The V-3801-8001 is a low force, oval top actuator

designed specifically for 1/2 and 3/4 in. valves where
mounting spaceis restricted. The V-3801-8001 has
sufficient force to handle most seating pressures, and
the molded diaphragm design provides a constant
effective area (4 sq in.) throughout the valve stem

stroke. Due to the simplicity of the design, it is more

economical to replace the actuator than repairit. The
actuator assembly can be removedorrepositioned by
loosening a single set screw without disturbing the rest
of the valve assembly.

Because the V-3801-8001 uses a unique slotted valve
stem for factory assembly (refer to the Stem Type

section in Table 1), the spring kits available are for
field mounting to standard threaded stem valves. Refer
to Table 8 for mounting kit code numbers.

V-3000-8011 Pneumatic Actuator

The V-3000-8011 is a versatile, medium-force
pneumatic actuator that can be used in most HVAC

applications, including sequential control of valves.
Refer to Tables 10 and 11 for actuator sizing and
selection.

The permanently captured, moldedrolling diaphragm

of the V-3000-8011 provides a constant effective area
(8 sq in.) throughout the valve stem stroke. Like the
V-3801-8001, it is more economicalto replace the
actuator than to repair it due to the simplicity of the
design. The actuator assembly can be removed or

repositioned by loosening a single set screw without
disturbing the rest of the valve assembly.

The V-9502 Pneumatic Positioner is also available for

factory or field mounting to the V-3000-8011.

V-3000-8003 Pneumatic Actuator

The V-3000-8003, operationally similar to the

V-3000-8011, is designed for enclosedinstallation in a
location where the actuator might be subjected to
tampering. Unlike the V-3000-8011, this model has a

replaceable molded diaphragm design.

VG7000 Series Bronze Control Valves Product/Technical Bulletin 5



MP8000 Series Pneumatic Actuators

The higher force MP82 (25 sqin. effective diaphragm

area) and MP84 (50 sqin. effective diaphragm area)
Pneumatic Actuators are used where higher maximum
closeoff pressures are required, such as 1-1/2 and

2 in. brass trim valves and 1/2 through 2 in. stainless
steel trim valves.

These actuators are equipped with a molded synthetic
rubber diaphragm contained in a sturdy, carbon-steel
housing that protects it against dirt and damage. The

actuator can be easily removed to perform inline
servicing to all parts of the valve. The MP8000
Actuators are available factory mounted orare easily
field mounted to VG7000 Series Valves. Refer to

Table 8 for the appropriate mountingkit.

The MP8000 Actuators are designed to allow for
reversing the action of the actuatorsin the field. If

desired, the action of the MP8000 on Normally Open
(N.O.) valves can be reversed from spring-return-up to
spring-return-downorvice versa. To field reverse the
actuator, refer to the MP8000 Pneumatic Valve
Actuators Technical Bulletin (LIT-977258) found in the

Valve and Actuator Manual (FAN 977).

The V-9502 Pneumatic Positioner is also available for
factory or field mounting to MP8000 Series Pneumatic
Valve Actuators.

T-3000 Valve Top Thermostat Actuators

The T-3111 and T-3311 Series Valve Top Thermostat

Actuators are available for field mounting toall
VG7000 Series Valves (N.O., N.C., and three-way).
The valve top thermostats are a combination of a
pneumatic thermostat and a pneumatic valve actuator.
The T-3111 and T-3311 are available in both direct
and reverse acting models with various features and
options. Refer to the 7-3111 Integral Thermostat and
Piston Top Valve Actuator Single Temperature, Single

Pressure Product/Technical Bulletin (LIT-7171137)
and the 7-33117 Integral Thermostat and Piston Top
Valve Actuator Dual Temperature, Dual Pressure
Product/Technical Bulletin (LIT-7171152) found in the
Pneumatic Control Manual (FAN 717.1) for

specifications and ordering information.

Note: A mounting kit is required to field mount
T-3111 or T-3311 Valve Top Thermostats to a

valve. Refer to Table 8 for the appropriate

mounting kit code number.

Eectric Actuator Selection

Factory-mountedelectric actuators are available on
two-way PDTC and three-way mixing valve
configurations only. Actuators can be easily field

reversedif required. The actuators canbefield

mounted on PDTOvalvesif desired. All proportional
electric actuator assemblies are factory calibrated for

nominal 0 to 10 VDC operation, to drive down with an
increase in signal. The VA-8052is available onall
valve styles: PDTO, PDTC,and three-way.

VA-7150 Series Electric Actuators

The VA-7150 Series Actuators use a reversible

synchronous motor and magnetic clutch to accurately
position the valve. This non-spring return actuator has
a 90 Ib force output. The magnetic clutch maintains a
constantload at the endoftravel, ensuring tight valve
shutoff and automatically compensating for seat wear.

This actuator is available in three models: floating
three-wire (VA-7150), floating with 0 to 2000 ohm
feedback (VA-7153), or 0 to 10 VDC proportional

control (VA-7152).

VA-7200 Series Electric Actuators

The VA-7200 Series Actuators use a reversible

synchronous motor and a magnetic clutch to
accurately position the valve. This non-spring return
actuator has a 180 Ib force output. The magnetic
clutch maintains a constantload at the end oftravel,
which ensurestight shutoff and automatically
compensatesfor seat wear. This actuatoris available
in three models: floating three-wire (VA-7200), floating
with 0 to 2000 ohm feedback (VA-7203), or 0 to
10 VDC (0 to 20 mA) proportional control (VA-7202).

VA-8x2x Series Electric Actuators

The VA-8x2x Series Actuators are synchronous

motor-driven, force sensorlimited, non-spring return
actuators that feature a 22 lb seating force ina
compact design. The VA-8020 accepts floating control

from a three-wire, 24 VAC control signal. The VA-8122

typically accepts proportional control from a 0 to
10 VDC control signal; however, it can befield
adjusted to accept signals up to 20 VDC.In addition,

the VA-8122 features an input signal reversing feature
that allows it to be used in both heating and cooling

applications.

Note: The VA-8x2x is only available factory mounted
on 1/2 and 3/4 in. valves. Because the VA-8x2x
requires a unique slotted valve stem for factory

assembly,it is necessary to select the "S"
option in the Stem Type section of Table 1.
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VA-805x Series Electric Actuators

The VA-8050, VA-8051, and VA-8052 Series Electric
Actuators are synchronous motor-driven, non-spring

return actuators that feature a force sensing
mechanism that ensures a constant 50 Ib seating

force. The VA-8050 acceptsfloating control and
requires a three-wire, 24 VAC control signal from a

controller. The VA-8051 accepts floating control with a
three-wire 24 VAC control signal. The VA-8051
includes a 3,400 ohm position feedback potentiometer
for remote position feedback. The VA-8052 provides

proportional control and requires a two-wire, 0 to
10 VDC control signal and 24 VAC power. All VA-805x
actuated VG7000 assemblies are equipped with an

insulator for use in steam applications.

The VA-805x is only available factory mounted
on 1/2 and 3/4 in. valves.

Note:

M9116 Series Electric Actuators

The M9116 Series is a line of motor driven, non-spring
return actuators that operate on 24 VAC or VDC power
and are available for use with floating or proportional
controllers. When coupled with the M9000-500 Valve

Mounting, the rotary motion of this actuatoris
convertedinto linear motion that will operate
1/2 through 2 in. VG7000 Series Valves. The actuator

and mounting deliver a minimum stem force of 180 Ib
in both directions. A compression spring on the output
shaft of the mounting automatically compensates for
seat wear. Integral auxiliary switches are available for
indicating end stop position or to perform switching
functions. Position feedback is available via switches,
a potentiometer, or a 0 (2) to 10 VDC signal.

M9216 Series Electric Actuators

The M9216 Seriesis a line of motor driven, spring
return actuators that operate on 24 VAC or VDC power
and are available for use with on/off, floating, or

proportional controllers. When coupled with the
M9000-500 Valve Mounting, the rotary motion of this

actuator is converted into linear motion that will
operate 1/2 through 2 in. VG7000 Series Valves.

The actuator and mounting deliver a minimum stem

force of 180 Ib in both directions. A compression
spring on the output shaft of the mounting

automatically compensates for seat wear. Integral
auxiliary switches are available for indicating end stop

position or to perform switching functions. Position

feedbackis available via switches, a potentiometer, or

a 0 (2) to 10 VDC signal.

M100 Series Electric Actuators

The M100 Seriesis a rotary actuator usedto position
valves in HVAC andindustrial applications. When

coupled with a VG7000-M1x0 Series Valve Mounting
Kit, the rotary motion of the M100 Series Actuatoris
converted to linear movement. The mounting kit
includes an overtravel spring, which determines the

maximum seating pressure in conjunction with
actuator selection.

Only the M130 and M150 Actuators are available
factory mounted to VG7000 Series Valves, although

the M110, M120, and M140 Actuators are available for

field mounting. Refer to Table 4 for ordering
Information and addilional details. Kits are available lo

field mount all M100 models; refer to Tables 4, 7,
and 9 for detailed information.

Table 4: M100 Actuator Mounting Kits
 

 

 

 

    

Actuator Seating Force Mounting Kit

(Ib)

M110 40 VG7000-M110

M120/M130 100 VG7000-M130

M140 150 VG7000-M140

M150 270 VG7000-M150 
 

The M120, M140, and M150 are non-spring return
actuators that will hold their position when
de-energized. The M110 and M130 are spring return
actuators that return the valve to its normal operating
position when the poweris disconnected. A braking
mechanism keepsthe return spring from driving the

motor actuator toward its return position during normal
reversible operation. The geartrain and motor are
housedin anoil-filled compartment designed for
extendedlife.

The M100 provides the appropriate interface for a
variety of electronic controllers through selection of
factory-installed circuit boards. The M100 Series
Actuator is compatible with all Johnson Controls

controllers. The M100 can provide proportional,

floating, potentiometer, or on/off control, as well as
control by direct digital input from zone bus controllers.

The M100 Actuator requires a 24 VAC, 50/60 Hz
power supply; however, transformer options are

available.

The actuator can be mounted for stem-up or
stem-downoperation. On three-way valves,the

seating force can be applied on both the up and the
downstroke. Factory mounting is limited to PDTC
two-way and three-way valves for M130 Spring Return
and M150 Non-Spring Return Actuators. Refer to
Table 3 for information to order the desired return

action for factory-mounted M130 and M150 Actuators.
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Table 5: Shipping Weights for Brass Trim Valves

 

 

 

 

 

 

 

 

 

 

 

 

 

 

        

Actuator Valve Size,in.

1/2 3/4 1 1-1/4 1-1/2 2

V-3801-8001 25 34 _— a — _

V-3000-8011 3.1 4.2 6.2 6.1 11.8 16.9

V-3000-8003 3.2 4.3 6.3 6.2 11.9 17.0

MP82 = me 14.0 16.0 19.0 24.0

MP84 _ _ _ _ _ —

VA-7150 3.9 5.0 7.0 6.9 12.6 17.7

VA-7200 — — 7.5 7.4 13.1 18.2

VA-8x2x 4.6 5.9 ~~ _ _ _

VA-805x 2D 3.3 — — = ss

M9116 54 6.2 8.2 8.1 13.8 18.9

M9216 8.6 9.7 11.7 11.6 17.3 22.4

M130 11.2 12.3 14.3 14.2 19.9 25.0

M150 — — — _— 25.0 25.0

 Note: Weights are approximate and based on the heaviest valve. Add 2 Ib (0.9 kg) for pneumatic assemblies with a

positioner, as well as M130 and M150electrically actuated assemblies with the transformeroption.

Table 6: Shipping Weights for Stainless Steel Trim Valves

 

 

 

 

 

 

 

 

 

 

 

       

Actuator Valve Size,in.

1/2 3/4 1 1-1/4 1-1/2 2

V-3000-8011 3.4 4.2 6.6 8.6 _ _

V-3000-8003 3.5 4.2 6.7 8.7 _ —

MP82 11.0 12.0 14.0 16.0 19.0 24.0

MP84 _— — = << 32.0 37.0

VA-7150 3.9 4.2 6.6 8.6 12.6 17.7

VA-7200 4.7 5.5 7.9 9.9 13.1 18.2

M9116 5.1 6.2 8.6 10.6 13.8 18.9

M9216 8.6 9.7 12.1 14.1 17.3 22.4

M130 11.5 12.3 14.7 16.7 19.9 25.0

M150 — _ 14.7 16.7 19.9 25.0

 
 
Note: Weights are approximate and based on the heaviest valve. Add 2 Ib (0.9 kg) for pneumatic assemblies with a

positioner, as well as M130 and M150electrically actuated assemblies with the transformeroption.
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Mounting Kits

The Y20EBE-11 Valve Mounting AdaptorKitis

designed to adapt current Y20EBD-x Mounting Kits to
field mount M100 Series Actuators on VG7000 Series
Valves. Refer to Table 7 for the appropriate mounting

kit code number.

Fieia Mounting

A standard bonnet/stem design allows for easyfield

mounting of actuators. Refer to Table 1 to order valves
without actuators, Tables 7, 8, and 9 to order the
appropriate mounting kits, and Tables 16 and 17 to

identify compatible actuators. Refer to the appropriate
actuator product bulletin for specific actuator code
numberinformation.

Table 7: M100 Mounting Kits (Includes Linkage and Adaptor)
 

 

 

 

   

Mounting Kit AdaptorKit Mounting Kit Code Number

Y20EBD-2 Y20EBE-11 VG7000-M140

Y20EBD-3 Y20EBE-11 VG7000-M150°

Y20EBD-5 Y20EBE-11 VG7000-M110

Y20EBD-6 Y20EBE-11 VG7000-M130 
 

Table 8: Field Mounting Kits for Pneumatic Actuators
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

ActuatorStyle Valve Size Spring Range Mounting Kit Code

in. (DN) psig (kPa) Number

T-3x114 1/2 or 3/4 (DN15 or DN20) 3 to 6 (21 to 41) VG7000-1001?

acacans 5/16 in. (8 mm) Stroke 4 to 8 (28 to 55) VG7000-1002
9 to 13 (62 to 90) VG7000-1003”)

T-3x11 1 or 1-1/4 (DN25 or DN32) 3 to 6 (21 to 41) VG7000-1004”

wcadneenas 1/2 in. (13 mm) Stroke 4 to 8 (28 to 55) VG7000-10052
9 to 13 (62 to 90) VG7000-1006”

T-3x11 1-1/2 or 2 (DN40 or DN50) 3 to 6 (21 to 41) VG7000-1007?)

Vosooos00g Ain. (19 mm)Stroke 4 to 8 (28 to 55) VG7000-1008
9 to 13 (62 to 90) VG7000-1009*

V-3801-8001 1/2 or 3/4 (DN15 or DN20) 3 to 6 (21 to 41) VG7000-1010”

5/16 in. (8 mm) Stroke 4 to 8 (28 to 55) VG7000-1011

9 to 13 (62 to 90) VG7000-1012”)

V-3801-8001 1/2 or 3/4 (DN15 or DN20) Kit with Three Springs: VG7000-1015”
5/16 in. (8 mm) Stroke 3 to 6, 4 to 8, and 9 to 13

(Includes hardware to adapt

one valve only.)

MP82/MP83 1/2 or 3/4 (DN15 or DN20)with Stainless Not Applicable MP8000-6701"
Steel Trim

MP82/MP83 1 through 2 (DN25 through DN50)with 1/4in. Not Applicable MP8000-6702”)
Stem and Stainless Steel or Brass Trim

MP84/MP85 1-1/2 through 2 (DN40 through DNS50) with Not Applicable MP8000-6703")
3/8 in. Stem and Stainless Steel Trim     
 “ DNis the European designation for body size in metric units (mm).

The mounting kits include: upper spring seat, spring, stem extension, stem locking screw (or set screw), and a

bonnet adaptorfor the V-3801-8001.

® The mounting kits include: stem nut (1), stem extender nuts (2), stem extender (1), and yoke nut(1).

The mounting kit includes: stem nuts (2) and yoke nut (1).

Note: All mounting kits are for use with valves with standard threaded stem design only.
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Table 9: Field Mounting Kits for Electric Actuators
 

 

 

 

 

 

  
 

 

 

Actuator Style Valve Size, in. (DN) Mounting Kit Code Number

M110 1/2 through 2 (DN15 through DN50) VG7000-M110

M120/M130 1/2 through 2 (DN15 through DN50) VG7000-M130

M140 1/2 through 2 (DN15 through DN50) VG7000-M140

M150 1/2 through 2 (DN15 through DN50) VG7000-M150

VA-715x 1/2 through 2 (DN15 through DN50) None Required

VA-720x 1 through 2 (DN25 through DN50) None Required

VA-8x2x Notavailable forfield mounting.

VA-805x Not available for field mounting.

M9x16 1/2 through 2 (DN15 through DN50) | M9000-500   
 
Note: All mounting kits are for use with valves with standard threaded stem design only.

  

      

 

                 

   
 

 

       
  

 

 

—

—

7

hy:

Ye,

jh-——
<__| [——N.C. by $e

x nS 1(PDTO) NY Z N.C.
(PDTO)

A
N.O.

NO (PDTC)
(PDTC)

Stem DownPosition
With the stem in the downposition,

the inline port (N.C.) is open

to the Commonport (C).

Stem UpPosition
With the stem in the up position,
the lowerport (N.O.) is open

to the Commonport (C).

Figure 2: Three-Way Mixing Valves
Fluid Flow Direction and Port Designation
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Table 10: Brass Trim —

Maximum Closeoff Pressures, psig (kPa) for Pneumatically Actuated Valves
 

 

 

 

 

 

 

 

 

 

 

 

 

 

             

Actuator Valve Size Maximum Two-Way Normally Open or Two-Way Normally Closed or
Style in. (DN) Cv (Kv) Three-Way N.O. Port Three-WayN.C. Port

Brass Factor (With 20 psig Supply) (With 0 psig Supply)

Trim Spring Range(psig) Spring Range(psig)

3 to 6") 4to 8 9to13 3to6” 4to 8 9 to 13
(21 to 41) (28 to 55) (62 to 90) (21 to 41) (28 to 55) (62 to 90)

¥=s607-8001 1/2 (DN15) 0.73 (0.63) 186 (1,282) 157 (1,082) 84 (579) 37 (255) 57 (393) 158 (1,089)

meren® 1/2 (DN15) 8 (1.6) 186 (1,282) 157 (1,082) 84 (579) 37 (255) 57 (393) 158 (1,089)

1/2 (DN15) 6 (4.0) 105(723) 89 (613) 48 (331) 18a 28 (193) 76 (524)

3/4 (DN20) 3(6.3) 67 (462) 56 (386) 30 (207) 1 (76) 6 (110) 45 (310)

V-3000-8011 1/2 (DN15) 0.73 (0.63) 365 (2,515) | 339 (2,336) 191 (1,316) 100 (689) 142 (978) 348 (2,398)

gheyand 1/2 (DN15) 8 (1.6) 365 (2,515) 339 (2,336) 191 (1,316) 100 (689) 142 (978) 348 (2,398)

V-3000-8003 1/2 (DN15) 6 (4.0) 225 (1,550) 192 (1,323) 108(744) 49 (338) 68 (469) 168 (1,158)

aren 3/4 (DN20) 3(6.3) 144(992) 122 (841) 9 (475) 29 (200) 41 (282) 100 (689)

1 (DN25) 11.6 (10) (620) 76 (524) 2 (289) 7 (117) 25 (172) 65 (448)

1-1/4 (DN32)| 18.5(16) 55 (379) 47 (324) 6 (179) 10 (69) 14 (96) 37 (255)

1-1/2 (DN40)} 28.9 (25) (241) 30 (207) 6 (110) (41) 9 (62) 23 (158)

2(DN50) 46.2(40) 22 (152) 19 (131) 11 (76) 4 (28) 6 (41) 14 (96)

MP82 1 (DN25) 11.6 (10) 279 (1,924) 257 (1,772) 148 (1,020) 70 (483) 96 (662) 223 (1,536)

nian 1-1/4 (DN32)| 18.5 (16) 170 (1,172) 157 (1,082) 90 (621) 40 (276) 55 (379) 128 (883)

1-1/2 (DN40)| 28.9(25) 109 (752) 100 (689) 58 (400) 25 (172) 34 (234) 79 (545)

2(DN50) 46.2(40) 70 (483) 64 (441) 37 (255) 16 (110) 21 (145) 50 (345)
 
‘) The recommended spring ranges for use with a V-9502 Positioner are: 3 to 6 psig (21 to 41 kPa) and 3 to 7 psig

(21 to 48 kPa) for N.O. valves, 9 to 13 psig (62 to 90 kPa)for N.C. valves, and 4 to 8 psig (28 to 55 kPa) for

three-wayvalves.

2) 3 to 7 psig (21 to 48 kPa) for MP82 Actuators.

© The maximum valvefluid temperature is as follows: ActuatorStyle

V-3801-8001

V-3000-8011

V-3000-8003

MP82

Water

248°F (120°C)
284°F (140°C)
248°F (120°C)
284°F (140°C)

Saturated Steam

15 psig (103 kPa)

38 psig (262 kPa)

15 psig (103 kPa)

38 psig (262 kPa)
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Table 11: Stainless Steel Trim —
Maximum Closeoff Pressure, psig (kPa) for Pneumatically Actuated Valves
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

           

Actuator Valve Size, Maximum Two-Way Normally Open or Two-Way Normally Closed or
Style in. (DN) Cv (Kv) Three-Way N.O.Port Three-WayN.C. Port

SS Trim Factor (With 20 psig Supply) (With 0 psig Supply)

Spring Range (psig) Spring Range (psig)

3to6” 4to8 9to13 3to6” 4to8 9 to 13
(21 to 41) (28 to 55) (62 to 90) (21 to 41) (28 to 55) (62 to 90)

V-3000-8011 1/2(DN15) 0.73 299 255 143 75 106 261
and 0.63 (2,060 (1,757 985 517 730 1,798‘7-000-2003 (0.63) (2,060) (1,757) (985) (517) (730) (1,798)
(338°F 1/2 (DN15) 1.8 299 255 143 75 106 261
[170°C})*” (1.6) (2,060) (1,767) (985) (517) (730) (1,798)

1/2 (DN15) 4.6 169 144 81 36 51 126
(4.0) (1,164) (992) (558) (248) (351) (868)

3/4 (DN20) 7.3 108 92 52 22 31 75
(6.3) (744) (634) (358) (152) (214) (517)

1 (DN25) 11.6 67 57 32 13 19 49
(10) (462) (393) (220) (90) (131) (338)

1-1/4 (DN32) 18.5 41 35 19 7 11 28
(16) (282) (241) (131) (48) (76) (193)

Mees 1/2 (DN15) 0.73 308 308 308 280 308 308
fren” (0.63) (2,124) (2,124) (2,124) (1,929) (2,124) (2,124)

1/2 (DN15) 1.8 308 308 308 280 308 308
(1.6) (2,124) (2,124) (2,124) (1,929) (2,124) (2,124)

1/2 (DN15) 4.6 308 308 275 135 183 308
(4.0) (2,124) (2,124) (1,895) (930) (1,261) (2,124)

3/4 (DN20) 73 308 304 175 81 109 252
(6.3) (2,124) (2,095) (1,206) (558) (751) (136)

1 (DN25) 11.6 209 193 111 53 72 168
(10) (1,440) (1,330) (765) (365) (496) (1,158)

1-1/4 (DN32) 18.5 128 118 68 30 41 96
(16) (882) (813) (469) (207) (282) (661)

1-1/2 (DN40) 28.9 82 75 43 19 25 59
(25) (565) (517) (296) (131) (172) (407)

2 (DN50) 46.2 52 48 28 12 16 37
(40) (358) (331) (193) (83) (110) (255)

oe 1-1/2 (DN40) 28.9 165 152 88 39 53 121
(338° 25 1,137 (1,047 606 269 365 834(170°C])® (25) (1,137) (1,047) (606) (269) (365) (834)

2 (DN50) 46.2 106 97 56 24 33 76
(40) (730) (668) (386) (154) (227) (524)
 

) The recommended rangesfor use with a V-9502 Positioner are: 3 to 6 psig (21 to 41 kPa) and 3 to 7 psig (21 to 48 kPa)

for N.O.valves, 9 to 13 psig (62 to 90 kPa) for N.C. valves, and 4 to 8 psig (28 to 55 kPa) for three-way valves.

) 3 to 7 psig (21 to 48 kPa) for MP82 and MP84Actuators.

®) The maximum closeoff pressurelistedis limited to the maximum allowable ANSIvalve bodyrating corresponding to the

maximum temperature rating (308 psig [2,122 kPa] at 338°F [170°C]) of the valve.
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Table 12: Brass Trim — Maximum Closeoff Pressures, psig (kPa) for PDTC Two-Way and
PDTC Port for Three-WayElectrically Actuated Valves
 

 

 

 

 

 

 

 

            

Valve Maximum VA-715x VA-720x M9x16 M110* M120* M140* M150 VA-8x2x VA-805x
Size, Cv (Kv) and

in. (DN)| Factor M130

1/2 0.73 345 ex 345 144 345 345 345* 112 289
(DN15) (0.63) (2,377) (2,377) (992) (2,377) (2,377) (2,377) (772) (1,991)

1/2 1.8 345 _ 345 144 345 345 345* 80 208
(DN15) (1.6) (2,377) (2,377) (992) (2,377) (2,377) (2,377) (551) (1,433)

1/2 4.6 216 _ 345 82 221 337 345* 45 118
(DN15) (4.0) (1,488) (2,377) (565) (1,523) (2,322) (2,377) (310) (813)

3/4 7.3 138 _ 289 52 141 215 392* 29 75
(DN20) (6.3) (951) (1,991) (358) (971) (1,481) (2,701) (200) (517)

1 11.6 86 179 182 31 88 135 248* = “8
(DN25) (40.0) (593) (1,233) (1,254) (214) (606) (930) (1,709)

1-1/4 18.5 52 109 111 19 54 82 152 — —
(DN32) (46.0) (358) (751) (765) (131) (372) (565) (1,047)

1-1/2 28.9 34 70 71 12 34 53 97 — —
(DN40) (25.0) (234) (482) (489) (83) (234) (365) (668)

2 46.2 21 45 46 8 22 34 62 a —
(DN50)

|

(40.0) (145) (310) (317) (55)

|

(152)

|

(234)

|

(427)
 
* The M110, M120, and M140 Actuators are not available factory coupled to the valve body. The maximum closeoff pressure

values are provided because these actuators can be field mounted to the VG7000 valve body using the mounting kits listed

in Tables 7 and 9. The M150 Actuatoris not available factory coupled to 1/2 through 1-1/4 in. size valve bodies. The

M150 Actuator can be ordered factory coupled to 1-1/2 and 2 in. size valve bodies with brasstrim only.

Notes: The maximum closeoff pressurelisted is limited to the maximum allowable ANSI valve bodyrating corresponding to

the maximum temperature rating (345 psig [2,377 kPa] at 281°F [138°C)])of the valve, except for VA-8x2x Actuators

that are limited to 195°F (91°C) maximum temperature and 381 psig (2,625 kPa) pressure rating.

The maximum closeoff pressures listed are for actuators coupled to the appropriate mounting kits listed in

Tables 7 and 9. Refer to Tables 16 and 17 for valid factory-mounted combinations, and Tables 7 and 9 for available

field mounting kits. The maximum fluid temperature is 284°F (140°C) water to 38 psig (262 kPa) saturated steam.
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Table 13: Brass Trim — Maximum Closeoff Pressures, psig (kPa) for PDTO Two-Way and
PDTOPort for Three-WayElectrically Actuated Valves
 

 

 

 

 

 

 

 

 

            

Valve Maximum Not Available Factory Coupled for PDTO Two-Way — Field Mounting Only
Size, Cv (Kv) 284°F (140°C) Maximum Fluid Temperature”)
in. F
\ actor TVa-715x VA-720x M9x16 M110] M120| miao"] 150 VA-Ox2x VA-B05x
ee: and

M130

1/2 0.73 345 _ 345 200 345 345 345" 345 345(”
(DN15) (0.63) (2377) (2377) (1378) (2377) (2377) (2377) (2377) (2377)

1/2 1.8 345 oe 345 200 345 345 345” 112 289
(DN15) (1.6) (2377) (2377) (1378) (2377) (2377) (2377) (772) (1991)

1/2 4.6 257 _ 345 97 262 345 345 54 140
(DN15) (4.0) (1171) (2377) (668) (1805) (2377) (2377) (372) (965)

3/4 7.3 153 — 321 58 156 239 345 32 83
(DN20)} (6.3) (1054) (2212) (400) (1075) (1647) (2377) (220) (572)

1 11.6 100 209 213 36 103 158 291 = ws
(DN25) (10) (690) (1440) (1468) (248) (710) (1089) (2005)

1-1/4 18.5 57 120 122 21 59 90 167 _ _
(DN32) (16) (393) (827) (841) |(145) (407) (620) |(1151)

1-1/2 28.9 36 74 76 13 36 56 103 _ —
(DN40) (25) (248) (510) (524) (90) (248) (386) (710)

2 46.2 22 46 47 8 23 35 64 = _
(DNSO) (40) (152) (317) (324) (55) (158) (241) (441)  
 

) The M110, M120, and M140Actuators are not available factory coupled to the valve body. The maximum closeoff pressure

values are provided because these actuators can befield mounted to the VG7000valve body using the mountingkits listed

in Tables 7 and 9. The M150 Actuatoris not available factory coupled to 1/2 through 1-1/4 in. size valve bodies. The

M150 Actuator can be ordered factory coupled to 1-1/2 and 2 in. size valve bodies with brasstrim only.

®) The maximum fluid temperature is 284°F (140°C) water to 38 psig (262 kPa) saturated steam.

Notes: The maximum closeoff pressurelisted is limited to the maximum allowable ANSI valve body rating corresponding to

the maximum temperature rating (345 psig [2,379 kPa] at 281°F [138°C])of the valve, except for VA-8x2x Actuators

which arelimited to 195°F (91°C) maximum temperature and 381 psig (2,625 kPa) pressurerating.

The maximum closeoff pressureslisted are for actuators coupled to the appropriate mounting kits listed in

Tables 7 and 9. Refer to Tables 16 and 17 for valid factory-mounted combinations, and Tables 7 and 9 for available

field mounting kits.
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Table 14: Stainless Steel Trim — Maximum Closeoff Pressures, psig (kPa) for PDTC
Two-Wayand PDTC Port for Three-Way Electrically Actuated Valves
 

 

 

 

 

 

 

 

           

Valve Size, Cv (Kv) VA-715x VA-720x M9x16 M110* M120* M140* M150
in. (DN) Factor and

M130

1/2 0.73 239 308 308 90 308 308 308
(DN15) (0.63) (1,647) (2,122) (2,122) (620) (2,122) (2,122) (2,122)

1/2 1.8 239 308 308 90 244 308 308
(DN15) (1.6) (1,647) (2,122) (2,122) (620) (1,681) (2,122) (2,122)

1/2 4.6 135 278 283 51 138 211 308
(DN15) (4.0) (930) (1,915) (1,950) (351) (951) (1,454) (2,122)

3/4 7.3 86 177 180 32 88 134 245
(DN20) (6.3) (593) (1,220) (1,240) (220) (606) (923) (1,688)

1 11.6 54 112 114 19 55 84 155
(DN25) (10) (372) (772) (785) (131) (379) (579) (1,068)
1-1/4 18.5 33 68 70 12 33 52 95

(DN32) (16) (227) (469) (482) (83) (227) (358) (655)

1-1/2 28.9 21 44 45 8 21 33 61
(DN40) (25) (145) (303) (310) (55) (145) (227) (420)

2 46.2 13 28 28 5 14 21 39
(DN50) (40) (90) (193) (193) (34) (96) (145) (269)
 
* The M110, M120, and M140 Actuators are not available factory coupled to the valve body. The maximum closeoff pressure

values are provided becausethese actuators can befield mounted to the VG7000 valve body using the mountingkits listed

in Tables 7 and 9. The M150 Actuatoris not available factory coupled to 1/2 and 3/4 in. size valve bodies. The

M150 Actuator can be factory ordered coupled to 1 through 2 in. size valve bodies with stainless steel trim only.

Notes: The maximumcloseoff pressurelisted is limited to the maximum allowable ANSIvalve bodyrating corresponding to

the maximum pressure/temperature rating (308 psig [2,122 kPa] at 338°F [170°C)}) of the valve.

The maximum closeoff pressures listed are for actuators coupled to the appropriate mountingkits listed in

Tables 7 and 9. Refer to Tables 16 and 17 for valid factory-mounted combinations, and Tables 7 and 9 for available

field mounting kits. The maximum fluid temperature is 338°F (170°C) water to 100 psig (690 kPa) saturated steam.
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Table 15: Stainless Steel Trim — Maximum Closeoff Pressures, psig (kPa) for PDTO
Two-Way and PDTO Port for Three-Way Electrically Actuated Valves
 

 

 

 

 

 

 

 

 

  

Valve Size, Maximum Not Available Factory Coupled for PDTO Two-Way
in. (DN) Cv (Kv) (Field Mounting Only)

Factor |Va-715x |VA-720x |M9x16 M110* M120* M140* M150
and
M130

1/2 0.73 308 308 308 125 308 308 308
{DN15) (0.63) (2,122) (2,122) (2,122) (861) (2,122) (2,122) (2,122)

1/2 1.8 308 308 308 125 308 308 308
(DN15) (1.6) (2,122) (2,122) (2,122) (861) (2,122) (2,122) (2,122)

1/2 4.6 161 308 308 61 164 250 308
(DN15) (4.0) (1,109) (2,122) (2,122) (420) (1,130) (1,723) (2,122)

3/4 7.3 96 197 201 36 98 149 273
(DN20) (6.3) (661) (1,357) (1,385) (248) (675) (1,027) (1,881)

1 11.6 63 131 133 23 64 99 182
{DN25) (10) (434) (903) (916) (158) (441) (682) (1,254)

1-1/4 18.5 36 75 76 13 37 57 104
(DN32) (16) (248) (517) (524) (90) (255) (393) (717)

1-1/2 28.9 22 46 47 8 23 35 64
(DN40) (25) (152) (317) (324) (55) (158) (241) (441)

2 46.2 14 29 30 5 14 22 40
(DNS0) (40) (97) (200) (207) (34) (96) (152) (276)         
 

* The M110, M120, and M140 Actuators are not available factory coupled to the valve body. The maximum closeoff pressure

values are provided because these actuators can befield mounted to the VG7000 valve body using the mounting kits listed

in Tables 7 and 9. The M150 Actuatoris not available factory coupled to 1/2 and 3/4 in. size valve bodies. The

M150 Actuator can be ordered factory coupled to 1 through2 in. size valve bodies with stainless steeltrim only.

Notes: The maximum closeoff pressurelisted is limited to the maximum allowable ANSI valve bodyrating corresponding to

the maximum pressure/temperature rating (308 psig [2,122 kPa] at 338°F [170°C)) of the valve.

The maximum closeoff pressureslisted are for actuators coupled to the appropriate mounting kits listed in

Tables 7 and 9. Refer to Tables 16 and 17 for valid factory-mounted combinations, and Tables 7 and9 for available

field mounting kits. The maximum fluid temperature is 338°F (170°C) water to 100 psig (690 kPa) saturated steam.
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Table 16: Brass Trim — Available Factory-Mounted Combinations")
 

 

   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

         
 

Valve Size,in.

1/2 3/4 1 1-1/4 1-1/2 2

Valve Stroke, 5/16 (8) 1/2 (13) 3/4 (19)
in. (mm)

Valve Stem Diameter, 1/4 (6.35) 3/8 (9.52)
in. (mm)

Maximum 0.73 (0.63) 7.3 (6.3) 11.6 (10) 18.5 (16) 28.9 (25) 46.2 (40)
Cv (Kv) Factor 1.8 (1.6)

4.6 (4.0)

Pneumatic Actuators

V-3801-8001 x x _ — _ _

V-3000-80117) x Xx X x x X

V-3000-8003 Xx x X Xx X Xx

MP82” —- os X Xx X Xx
mP84”) — — ae wi _~ =

Electric Actuators”

VA-715x xX X X X X

VA-720x <n se X x x x

VA-8x2x x x — --- =e ---

VA-805x x Xx aa -- “= _—

M9x16 xX Xx X X X X

M130 xX X X X X Xx

M150 ses _ --- = x x

End Connection Combinations

NPT(Internal) X x X X X Xx

Union Angle” xX _ = _ _ _

Union Globe) x _— = — _ _

Union Sweat x — a _— si wos
(3/8 in. Tubing)

Union Sweat xX xX x _- ase ie

(Standard)

Union Sweat xX _— --- —_ == _-

(3/4 in. Tubing)

) Items shown as "-—" are not available factory mounted, and not recommendedforfield assembly.

®) Available with or withouta positioner.

© Electric actuators are available on two-way PDTC and three-way mixing valves only.

NPT(internal) inlet x NPT (external) outlet.
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Table 17: Stainless Steel Trim — Available Factory-Mounted Combinations"
Valve Size,in.

1/2 3/4 1 1-1/4 1-1/2

Valve Stroke, 5/16 (8) 1/2 (13) 3/4 (19)
in. (mm)

Valve Stem Diameter, 1/4 (6.35) 3/8 (9.52)
in. (mm)

Maximum 0.73 (0.63) 7.3 (6.3) 11.6 (10) 18.5 (16) 28.9 (25) 46.2 (40)
Cv (Kv) Factor 1.8 (1.6)

4.6 (4.0)

Pneumatic Actuators

V-3000-8011 x x

V-3000-8003 4 x

M X X

MP84 _- _

Electric Actuators

VA-715x x x

VA-720x x x

M9x16 xX

M130 xX xX

M150 -- es x Xx

Items shown as "-—" are not available factory mounted, and not recommendedforfield assembly. 
@ Available with or without a positioner.

® Electric actuators are available on two-way PDTCandthree-way mixing valves only.

Note: Stainless steel trim is available only with NPT(internal) end connections.
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Table 18: Buy American — Available Factory-Mounted Brass Trim Combinations”
 Valve Size,in.

 

   
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

        

1/2 3/4 1 1-1/4 1-1/2 2

Valve Stroke, 5/16 (8) 1/2 (13) 3/4 (19)
in. (mm)

Valve Stem Diameter, 1/4 (6.35) 3/8 (9.52)
in. (mm)

Maximum 0.73 (0.63) 7.3 (6.3) 11.6 (10) 18.5 (16) 28.9 (25) 46.2 (40)
Cv (Kv) Factor 1.8 (1.6)

4.6 (4.0)

Pneumatic Actuators

V-3000-8011 x x x X x x
(without Positioner)

V-3000-8003 X X x Xx x xX

Electric Actuators”

VA-805x x x _ _- “n a

M9x16 xX xX x x X X

M130 xX X X Xx Xx Xx

M150 -- — — es x x

End Connection Combinations

NPT(Internal) 4 x x 4 x x

Union Angle X — -- -—- enn a

Union Globe 4 —_ a —_- --- ass

Union Sweat xX om ons ess — ---

(3/8 in. Tubing)

Union Sweat xX xX xX _- --- a
(Standard)

Union Sweat xX -—- = — — a

(3/4 in. Tubing)  
 
” To order a Buy American model, change the code numberfrom VG to VH.

 

 VyHI7 |2}4tajeiti+]3fofolsfeal
 

Example:

7.3 Cv, factory mounted V-3000-8011 Actuator with a 3 to 6 psig (21 to 41 kPa) spring range.

® Electric actuators are available on two-way PDTC and three-way mixing valves only (except for the VA-8052, whichis

available in all body styles).

Note: Buy American models are only available with brass trim.

VH7241LT+3008B — Buy American valve, cast bronze, two-way, N.O., brass equal percentagetrim, 3/4 in.,
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Operation

V-3000, V-3801-8001, and MP8000 Series

Pneumatic Actuators

Air pressure from a pneumatic controller is applied to
the diaphragm of the actuator, which movesthe piston
against the forces of the internal spring and the fluids.

The piston will move the valve plugs to a position
where the diaphragm pressure and the spring force
balance againstthe fluid forces. Thesefluid forceswill

cause the operating rangesto shift from the nominal
spring range. Reducing the air pressure to the

diaphragm ofthe actuator allows the spring to return
the valve plug to its normal position.

For applications requiring stable, accurate control and
sequencing, the V-3000-8011, MP82, and MP84 are

available with a V-9502 Pneumatic Positioner. The
V-9502 Pneumatic Positioner will compensate for the
spring range shift, and the valve will operate within the
published range. Refer to the Operation section of the
V-9502 Pneumatic Valve Actuator Positioner Product

Bulletin (LIT-977265) in the Valve and Actuator
Manual (FAN 977) for moredetails.

To ensureinstalled performance quality and optimal

maximum closeoff pressure whenusing the positioner,
the following spring ranges are recommended:

Normally Open Valve: 3 to 6 psig

(3 to 7 psig for MP82/MP84)

Normally Closed Valve: 9 to 13 psig

Three-Way Mixing Valve: 4 to 8 psig

Positioners are factory calibrated to match the nominal
spring range of the actuator and valve assembly.

VA-715x and VA-720x Series Electric

Valve Actuators

The VA-715x and VA-720x Series Actuators operate
on 24 VAC,and are available for on-off/floating control
action or proportional control. A reversible
synchronous motor and a magnetic clutch are used to

accurately position the valve. The actuator maintains
position evenif powerto the actuator is removed. The

magnetic clutch maintains a constant load at the end

of travel, which ensurestight valve shutoff and
compensatesfor seat wear. Refer to the appropriate
electric valve actuatorliterature in the Valve and
Actuator Manual (FAN 977) for specifications and
available options.

VA-8x2x and VA-805x Series Electric

Valve Actuators

The VA-8x2x and VA-805x Series Actuators operate

on 24 VAC, and are available for on/off, floating, or
proportional control. The signal drives the actuator

motor, causing the valve stem to movein the desired
direction. Oncethe valve stem reaches the end of
travel, a shutoff force builds up. When the force

reachesits maximum,a lever within the actuatortrips
a force sensor, which stops the motor.

Field calibration of the force sensoris not required.
The actuator maintains the shutoff force even if power
to the controlleris lost. Valve stem positioning can be
accomplished manually by turning the adjustment
knob on the lowerright portion of the actuator.

Rotating the adjustment knob counterclockwise moves
the valve stem up. Refer to the appropriate electric
valve actuatorliterature in the Valve and Actuator

Manual (FAN 977) for specifications and available
options.

M9x16 Series Electric Actuators

The M9x16 Series Actuators operate on 24 VAC or
VDCpower, and are available for use with floating or
proportional controllers. When coupled with the

MS000-500 Valve Mounting, the rotary motion of this
actuator is convertedinto linear motion that will
operate 1/2 through 2 in. VG7000 Series Valves.
A compression spring on the output shaft of the

mounting automatically compensates for seat wear.

On three-wayvalves, the preset spring load is applied
at both endsof travel. On loss of power, the spring

return M9216 Actuator will return to its normal position.
Refer to the appropriate electric actuatorliterature or
the M9000-500 Valve Linkage Kit for M9x16 Series
Electric Motor Actuators Product/Technical Bulletin
(LIT-977352) in the Valve and Actuator Manual
(FAN 977) for specifications and available options.
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M100 Series Electric Actuators

The M100 Series Actuators operate on 24 VAC,and
are available for on-off/floating or proportional control.

A rack and pinion drive mechanism providesthe linear

movement. The rack assembly contains a spring that
maintains valve closeoff when compressed by
overtravel of the actuator. On three-wayvalves,this

seating force is applied on both the up and the down

stroke. The actuator has an adjustable travellimit that
provides the desired overtravel. On loss of power, the

spring return actuatorwill return to its normal position.
Refer to the M100 Series Motor Actuator Product
Bulletin (LIT-2681059P) and/or the VG7000 Valve
Linkage for M100 Series Motor Actuators Technical

Bulletin (LIT-977355) in the Valve and Actuator
Manual(FAN 977) for specifications and available

options.

Installation and Servicing

It is recommended that the VG7000 Series Valves be
mountedin an upright position in a conveniently
accessible location. Sufficient clearance must be
allowed for actuator removal. (Refer to the Dimensions

section for more details.) The valve must be piped with
the flow in the direction indicated by the arrow,so that

the plug seats against the flow.

On electrically actuated valve assemblies,all wiring
must be in accordance with applicable electrical code
requirements. Input lines to the actuator must be wired

correctly for the valve to movein the properdirection.

Notes: All actuators must be protected against
moisture, which could enter the housing. Also,
the actuator must not be covered with thermal

insulating material.

VG7000 Series Valves should not be used for
fluid service other than those indicated in the

Specifications section.

 

 

ACAUTION: Equipment Damage Hazard.
Do notallow foreign materials
such as weld slag, thread burrs,

metal chips, and scale to enter
the piping system. This debris
can damageorseverely impede
the operation of the valve.

This is particularly critical with

smaller valves, as the debris
maybelargerthan the valve
opening and mayneverpassto

downstream filters. Subsequent
flushing and filtering the system
with the valve installed will not
remedy the problem.  
 

Whenservicing, ensure:

e The pneumatic or electrical powerto the actuator
is turned off or isolated. Do not touch or attempt to
connect or disconnect wires whenelectrical power
is on.

 

 

AWARNING: Personal Injury Hazard.
Disconnect the power supply

before wiring connections are
madeto preventpossible

personalinjury or damageto the
equipment. Make and checkall
wiring connections before

applying powerto the system.
Short-circuited or improperly

connected wires mayresult in
permanent damageto the
equipment.  
 

e The electrical wiring connections are in
accordancewith the National Electrical Code and
local regulations.

e Sufficient clearance is allowed for actuator

removalfrom the valve.

e No pressure is applied to the piping system when

servicing the valve.
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Dimensions
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Note: Refer to Tables 23 and 24 for overall assembly height (C) and clearance (D) dimensions.

Figure 3: Two-Way and Three-Way Valve Dimensions

Table 19: Threaded (Internal NPT) Valve Dimensions,in. (mm)

Valve Size, in. (DN) A B

N.O./N.C./Three-Way N.O. N.C. Three-Way

1/2 3 13/16 1-9/16 1-13/16
(DN15) (76) (21) (39) (46)

3/4 3-7/32 15/16 1-5/8 2-1/8
(DN20) (81) (24) (41) (54)

1 4-1/8 1-5/32 1-3/4 2-9/16
(DN25) (104) (29) (44) (65)

1-1/4 4-23/32 1-11/32 2 2-25/32
(DN32) (119) (34) (51) (70)

1-1/2 5-1/8 2-5/32 2-3/4 3-3/8
(DN40) (130) (55) (70) (85)

2 5-29/32 2-1/8 2-27/32 3-3/4
(DNS50) (150) (53) (72) (95)  

Note: Refer to Table 23 and 24 for overall assembly height "C" and clearance "D" dimensions.
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Note:
Refer to Table 23 for overall

assembly height (C) and
clearance (D) dimensions.

Figure 4: Two-Way Union Globe Valve Dimensions

Table 20: Two-Way Union Globe Valve Dimensions,in. (mm)
 

 

 

     
 

  

 

 

Valve Size, in. (DN) E F G

1/2 (DN15) 1-1/2 2-21/32 13/16

1/2 (DN15) 1-1/2 2-21/32 1-17/32

Note: Refer to Table 23 for overall assembly height "C" and clearance "D" dimensions.

E —________F——____

Note:
Refer to Table 23 for overall
assembly height (C) and
clearance (D) dimensions.

Figure 5: Two-Way Union Angle Valve Dimensions

Table 21: Two-Way Union Angle Valve Dimensions,in. (mm)

Valve Size, in. (DN) E F G

1/2 (DN15) 1-23/32 2-21/32 1-7/8

     
 Note: Refer.to Table 23 for overall assembly height "C" and clearance "D" dimensions.
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A   
Note:

assembly height (C) and
clearance (D) dimensions.

 

Figure 6: Two-Way and Three-Way Union Sweat Valve Dimensions

Table 22: Union Sweat Valve Dimensions,in. (mm)

Refer to Table 23 for overall

 

 

 

 

 

 

      

Valve Size, in. (DN) A B

Two-Way Two-Way Three-Way

N.O./PDTC N.C./PDTO Mixing

1/2 (DN15), 4-3/16 13/16 1-17/32 2-17/32
3/8 in. Tubing (106) (20) (39) (64)

1/2 (DN15), 4-3/16 13/16 1-17/32 2-17/32
4/2 in. Tubing (1 06) (20) (39) (64)

1/2 (DN15), 4-25/32 13/16 1-17/32 2-17/32
3/4 in. Tubing (122) (20) (39) (64)

3/4 (DN20) 5-1/16 15/16 1-9/16 3-1/4
(129) (24) (40) (82)

1 (DN25) 6-3/32 1-1/8 1-3/4 3-23/32
(155) (28) (45) (94)
 

Note: Refer to Table 23 for overall assembly height "C" and clearance "D" dimensions.
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Table 23: Brass Trim Actuator Dimensions,in. (mm)
 

 

 

 

 

 

 

 

 

 

 

 

Actuator c* D*

Style 7
y 1/2 in. 3/4 in. 1 in. 1-1/4 in. 1-1/2 in. 2in.

(DN15) (DN20) (DN25) (DN32) (DN40) (DN50)

V-3000-8011 4-3/4 4-3/4 5-31/32 5-7/8 5-13/16 6-3/16 3-9/16
(120) (120) (151) (149) (147) (157) (90)

V-3000-8003 5-11/32 5-11/32 6-9/16 6-19/32 6-13/32 6-13/16 3-9/16
(135) (135) (166) (167) (162) (172) (90)

V-3801-8001 4 4 --- — _ ae 2-3/8

(102) (102) (60)

MP82 — ~- 12-23/32 12-27/32 12-13/32 13-13/16 2
(323) (326) (341) (351) (51)

VA-715x 7-11/16 7-11/16 8-5/8 8-5/8 9-5/32 9-5/32 2-1/2

(195) (195) (219) (219) (233) (233) (64)

VA-720x — _ 9-19/32 9-5/8 9-15/16 10-3/4 4-1/2
(244) (244) (252) (273) (114)

VA-8x2x 6-7/16 6-7/16 = o — — 1-1/2
(164) (164) (38)

VA-805x 7-3/16 7-3/16 _ _ = _ 2
(183) (183) (51)

M9x16 14 14 15-7/32 15-7/32 15-1/16 15-15/32 _-

(356) (356) (386) (386) (382) (392)

M100 10-13/16 10-13/16 12-1/32 12-1/32 11-7/8 12-1/4 ss
(274) (274) (305) (305) (301) (311)          
 

* Dimension "C" is the overall height above the centerline of the valve body, and dimension "D"is the clearance required for

actuator removal(asillustrated in Figure 3.)
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Table 24: Stainless Steel Trim Actuator Dimensions,in. (mm)
 

 

 

 

 

 

 

 

 

 

Actuator c* D*

Style
y 1/2 in. 3/4 in. 1 in. 1-1/4 in. 1-1/2 in. 2 in.

DN15 DN20 DN25 DN32 DN40 DN50

V-3000-8011 5-7/16 5-7/16 6 6-1/4 “ _ 3-9/16
(138) (138) (152) (158) (90)

V-3000-8003 6-1/16 6-1/4 6-19/32 6-2/1/°32 -—~ = 3-9/16
(153) (158) (167) (173) (90)

MP82 12-3/4 13-17/64 13-39/64 13-27/32 14-1/32 14-15/64 2
(324) (352) (346) (352) (356) (361) (51)

MP84 — — _ --- 17-7/32 17-27/64 2
(437) (443) (51)

VA-715x 8-13/32 8-5/8 8-31/32 9-7/32 9-13/32 9-5/8 2-1/2
(214) (219) (228) (234) (239) (244) (64)

VA-720x 9-3/32 9-5/16 9-21/32 9-7/8 10-3/32 10-9/32 4-1/2
(256) (236) (245) (251) (256) (261) (114)

M9x16 14-11/16 14-29/32 15-1/4 15-1/2 15-23/32 15-7/8 _
(373) (378) (387) (393) (399) (403)

M100 11-1/2 11-23/32 12-1/16 12-5/16 12-1/2 12-11/16 _
(292) (297) (306) (312) (318) (322)         
 

* The extended bonnetis standard for VG7000 Series Valves with stainless steel trim to allow higherfluid temperatures

(100 psig [689 kPa] saturated steam at 338°F [170°C]). Dimension "C"is the overall height above the centerline of the

valve body, and dimension "D" is the clearance required for actuator removal(as illustrated in Figure 3.)
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Maintenance and Accessories

The maintenance parts available for the VG7000

Series Valves are listed in Table 25. Refer to Table 26
for a list of available accessories. For a replacement
VG7000 Series Valve, contact the nearest

Johnson Controls representative.

Table 25: Maintenance Parts (Order Separately)
 Code Number Description

 VG7000-6001 Ring Pack Packing Kits for Brass Trim Valves:

Single Packfor 1/4 in. Stem (1/2 or 3/4 in. Valves)

Kit Includes: two ring packs (U-cup with installed O-ring), one stem wiper, oneinsertion/

removaltool, one bullet, one grease tube, and one 3 in. (76 mm)strip of crocus cloth

 VG7000-6002 Single Pack for 3/8 in. Stem (1 through 2 in. Valves)

Kit includes: two ring packs (U-cupwith installed O-ring), one stem wiper, one stem guide,

one insertion/removal tool, one sleeve packing installer, one grease tube, and one3 in.

(76 mm)strip of crocus cloth

 VG7000-6003 Ring Pack Packing Kits for Brass Trim Valves:

10 Pack for 1/4 in. Stem (1/2 or 3/4 in. Valves)

Kit Includes: twenty ring packs (U-cup with installed O-ring), ten stem guides,

oneinsertion/removal tool, one bullet, two grease tubes, and one 24 in. (610 mm)strip of

crocuscloth

 VG7000-6004 10 Pack for 3/8 in. Stem (1 through 2 in. Valves)

Kit includes: twenty ring packs (U-cup with installed O-ring), ten stem wipers, ten stem

guides, one insertion/removaltool, one sleeve packinginstaller, two grease tubes, and a

24 in. (610 mm)strip of crocus cloth

 VG7000-6011 PTFE V-Ring Packing Kits for Stainless Steel Trim Valves:

Single Packfor 1/4 in. Stem, SS Trim (1/2 or 3/4 in. Valves)

Kit includes: two Teflon® V-rings, one rubber V-ring, two Teflon stem wipers, one Teflon

stem guide, one Teflon bushing, one steel washer, one spring, one insertion/removaltool,

one bullet, one grease tube, and one3 in. (76 mm)strip of crocus cloth

 VG7000-6012  Single Pack for 3/8 in. Stem, SS Trim (1 through 2 in. Valves)

Kit includes: two Teflon V-rings, one rubber V-ring, two Teflon stem wipers, one Teflon

stem guide, one Teflon bushing, one steel washer, one spring, one insertion/removaltool,

onesleeve packing installer, one grease tube, and one3 in. (76 mm)strip of crocus cloth  
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Table 26: Accessories (Order Separately)
 Code Number Description

 For specific actuator code numbers,refer to appropriate product bulletins.

 For mounting and linkagekits, refer to Tables 6, 7, 8, and 9 in this bulletin.

 

 

 

 

 

 

 

 

 

 

 

 

 

MP8000-6003

EP-8000-1 EP Transducer, Low Volume, 0.5 to 9 VDC

EP-8000-2 EP Transducer, High Volume, 0.25 to 9.5 VDC

EP-8000-3 EP Transducer, Low Volume, 4 to 20 mA DC

EP-8000-4 EP Transducer, High Volume, 4 to 20 mA DC

EP-8000-101 EP-8000 Electro-Pneumatic Transducer Mounting Kit

R-3710 0.007 in. Restrictor (Required for Low Volume EP-8000 Models)

A-4000-1037 Inline Air Filter (Required for all EP-8000 Models)

JC 5361 Hypodermic Needle Test Probe Assembly

G-2010 0 to 30 psig (0 to 207 kPa) Gauge

VA-8000-102 Valve Position Indicator for Electrically Actuated Valves with VA-805x Actuators Only

Positioners for V-3000-8001 and V-3000-8011:

V-9502-90 Pneumatic Positioner (Less Spring) for V-3000-8011
V-9502-91 Pneumatic Positioner (Less Spring) for V-3000-8001

Positioner Feedback Springs for V-3000-8001 and V-3000-8011:

V-9502-6801 5/16 in. (8 mm) Stroke for 1/2 or 3/4 in. Valve — 3 psig (21 kPa) Span

V-9502-6802 5/16 In. (8 mm) Stroke for 1/2 or 3/4 in. Valve — 8 psig (55 kPa) Span

V-9502-6801 1/2 in. (13 mm) Stroke for 1 or 1-1/4 in. Valve — 5 psig (34 kPa) Span

V-9502-6802 1/2 in. (13 mm) Stroke for 1 or 1-1/4 in. Valve — 12 psig (83 kPa) Span

V-9502-6801 3/4 in. (19 mm) Stroke for 1-1/2 or 2 in. Valve — 10 psig (69 kPa) Span

V-9502-6803 3/4 in. (19 mm) Stroke for 1-1/2 or 2 in. Valve — 4 psig (28 kPa) Span

Positioners and Positioner Accessories for MP8000 Series Actuators:

V-9502-95 Pneumatic Positioner (Less Spring and Mounting Hardware)

MP8000-6002 V-9502 Pneumatic Positioner Mounting Kit with Springs

EPP-1000-8 Electro-Pneumatic Positioner (Less Mounting Hardware)

EPP-1000 Electro-Pneumatic Positioner Mounting Kit

 

V-9502-76

V-9502-8100

V-9502-8102

V-9502-8106  Positioner and Feedback Springs for V-400 and V-500 Actuators:

Pneumatic Positioner (Less Spring)

5/16 in. (8 mm) Stroke for 1/2 or 3/4 in. Valve — Adjustable 3 to 12 psig (21 to 83.kPa) Span

4/2 in. (13 mm) Stroke for 1 or 1-1/4 in. Valve — Adjustable 3 to 12 psig (21 to 83 kPa) Span

3/4 in. (19 mm) Stroke for 1-1/2 or 2 in. Valve — Adjustable 3 to 12 psig (21 to 83 kPa) Span

 Note: Positioner accessory kits include positioner and all the appropriate mounting hardware, excluding the positioner

feedback spring that must be ordered separately.
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Reconditioning Kits and Tools

Table 27:Ordering Data —- VG7000 Series Reconditioning Kits

ivich ') Valve Global SERIE ESSERE RosRRiaa
 

482 Product Family 7 = Cast Bronze
 

 

  

‘ Body Type 2, 2 = Two-Way, Normally Open/Push-Down-To-Close »

~ 4=.Two-Way,Normally Closed/Push-Down-To-Open s

‘5 = Two-WayAngie, CeesSoUStE-Down-To-Close
      

 

Coxe 8 = Three-WayMixing’ *: SRE REET SSee

Reconditioning K = Inner Valve Reconditioning Kits

Kits (Includes: bonnet, bonnet nut, packing, stem, plug, disk, and seat;

replaceable seatis available for stainless steel trim valvesonly.)
 

 

 

a Trim and Flow .1 =Brass Equal Percentage (All Two-Wayand 1/2 in. Three-Way)

-. Characteristic 2 = Brass Linear (Two-Way Union Angle and All Three-Way)

x oo3 = Stainless Steel Equal Percentage 1aOnly)*

“4 = StainlessSteel Linear (Three-WayOnly)© <

  

  

 

  

 

Size and C = 1/2 in., 0.73 Cv (0.63 Kv)

Cv (Kv) E = 1/2 in., 1.8 Cv (1.6 Kv)
G = 1/2 in., 4.6 Cv (4.0 Kv)
L = 3/4 in., 7.3 Cv (6.3 Kv)
N = 1 in. 11.6 Cv (10.0 Kv)
P = 1-1/4 in., 18.5 Cv (16.0 Kv)
R = 1-1/2 in., 28.9 Cv (25.0 Kv)
S = 2in., 46.2 Cv (40.0 Kv)
 

 

 

~. 7 = Standard ThreadedStem(All ExceptV-3801;V-500,-MP84,._VA-8x2x)=

S= Slotted Stem andSmall Bonnet (Factory-MountedV“3801 VA-8x2x)9 3
ae Ea Large ThreadedStem (Factory-MountedV-500 Only)

*\M = Large Threaded Stem (Factory-Mounted MP84 Only).

      

 

 

; +] Optional + = LowerBody Option (For 1-1/2 and 2 in. Bodies Only)

Lower Body (Leave Fields 9 and 10 blank for 1/2 through 1-1/4 in. kits and

for 1-1/2 and in. kits without lower body.)
 

 

 
N.C. Valve W = Two-WayBottom Cap

10 Bottom Cap (For 1-1/2 and 2 in. valves,it is recommendedthat

a newbottom cap is ordered with the reconditioning kit.)
 

 

  

  

;|Three-Way ~45 NPT - neta ;

owerBody _ (For 1-42 and 2 inin. valves,itiis. recommended that.

: "with matching end connection isordered with the reconditioningkit)

 
   
 

 

      12,3 415 67 89 10 = Field Example: Cast bronze valve, two-way, normally closed/push-down-to-open,

vic 7\4lKi4 RIT +14 brass trim, equal percentage, 1-1/2 in., 28.9 Cv, standard threaded

Reconditioning Kit |+{1-1/2 or 2 in. Bottom Cap/Lower | stem, with a three-way lower body.  
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The reconditioning kits for VG7000 Series Valves
include all the components necessary to return a valve
to “near new” condition. These kits are available

according to the convenient features and options

format shownin Table 27. A descriptivelist of the
componentsin eachkit is given below. Note that
1-1/2 and 2 in. two-way N.C. and three-way valves

incorporate a stem guide in the bottom body of the
valve.

The stem guideis integral for N.C./PDTO valves and
the lower bodyfor three-way valves. Depending on the
wearconditionof this part, it may or may not need to
be replaced. While replacementis always

recommendcd,these parts are available as an
optional componentincludedin the kit or ordered
separately. The code numbersfor these parts are
listed in Table 28. Refer to Table 29 for the required
stainless steel seat removaltools.

For N.O./PDTC valveswith brasstrim, the kit contains:

® bonnet, packing, and stem and plug assembly

For N.C./PDTO andthree-wayvalves with brasstrim,
the kit contains:

e stem and plug assembly

@ all packing components

e bonnet

e bottom cap/lower body(optional for 1-1/2 and in.
valves only)

For N.O./PDTC valveswith stainless steeltrim, the kit
contains:

® preassembled bonnet, packing, and stem and plug
assembly

e stainless steel seat

For N.C./PDTO and three-wayvalves with stainless
steeltrim, the kit contains:

e@ stem and plug assembly

e stainless steel seat (two for three-way valves)

e all packing components

e bonnet

e@ bottom cap/lower body(optional for 1-1/2 and 2 in.
valves only)

Table 28: Lower Body Kits
 

 

 

 

 

 

 

 

 

Code Number Valve Type End

Connection

VG7000-6101 1-1/2 in. Brass, Bottom Cap

N.C./PDTO

VG7000-6105 1-1/2 in. Brass, NPT
Three-Way

VG7000-6106 2 in. Brass, Bottom Cap

N.C./PDTO

VG7000-6110 2 in. Brass, NPT
Three-Way

VG7000-6111 1-1/2 in. Bottom Cap

Stainless Steel,

N.C./PDTO

VG7000-6115 1-1/2 in. NPT

Stainless Steel,

Three-Way

VG7000-6116 2 in. Stainless Bottom Cap

Steel,

N.C./PDTO

VG7000-6120 2 in. NPT

Stainless Steel,

Three-Way    
 

Table 29: Seat Removal Tools*
 

 

 

 

 

 

 

Code Number Valve Size,in. (DN)

X-200-8104 1/2 (DN15)

X-200-8106 3/4 (DN20)

X-200-8107 1 (DN25)

X-200-8108 1-1/4 (DN32)

X-200-8109 1-1/2 (DN40)
X-200-8110 2 (DN5O)  
 

* Forstainless steel trim valve seats only.
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Sspecifications

 

 

 

Product VG7000 Series Bronze Control Valves

Models and Ordering Data See Tables 1, 2, and 3.

Service* Hot Water, Chilled Water, Glycol Solutions, or Steam for HVAC Systems
 

Valve Body Size/Cv (Kv) 1/2 in. (DN15) 0.73 (0.63), 1.8 (1.6), and 4.6 (4.0)
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3/4 in. (DN20) 7.3 (6.3)

1 in. (DN25) 11.6 (10)

1-1/4 in. (DN32) 18.5 (16)

1-1/2 in. (DN40) 28.9 (25)

2 in. (DN50) 46.2 (40)

Valve Stroke 5/16 in. (8 mm) for 1/2 and 3/4 in. Valves (DN15 and DN20)

1/2 in. (13 mm) for 1 and 1-1/4 in. Valves (DN25 and DN32)

3/4 in. (19 mm)for 1-1/2 and 2 in. Valves (DN40 and DN50)

Valve Body Rating Meets Requirements of ANSI B16.15, Class 250

Valve Assembly Steam Brass 35 psig (241 kPa) Saturated Steam at 281°F (138°C)
Maximum Allowable Trim

Pressure/Temperature
ss 100 psig (690 kPa) Saturated Steam at 338°F (170°C)

Trim

Water Brass 400 psig (2,756 kPa) Up to 150°F (66°C),
Trim Decreasing to 365 psig (2,515 kPa) at 248°F (120°C)

ss 400 psig (2,756 kPa) Up to 150°F (66°C),

Trim Decreasing to 308 psig (2,122 kPa) at 338°F (170°C)

Leakage Brass Trim 0.01% of Maximum Flow per ANSI/FCI 70-2, Class 4

SS Trim 0.05% of Maximum Flow

Inherent Flow Equal Percentage: N.O./PDTC and N.C./PDTO Valves

Characteristics Linear: Three-Way Mixing Valves

Rangeability** 25:1 for All Sizes

Spring Range 3 to 6 psig (21 to 41 kPa); 3 to 7 psig (21 to 48 kPa) for MP8000 Series
Pneumatic Actuators 4 to 8 psig (28 to 55 kPa)

9 to 13 psig (62 to 90 kPa)

Maximum Recommended Steam Brass 15 psig (103 kPa)for All Valve Sizes
Operating Pressure Drop Trim

ss 100 psig (690 kPa)for All Valve Sizes
Trim

Water All 35 psig (241 kPa) for 1/2 through 1-1/4 in. Valves;
Trim 30 psig (207 kPa)for 1-1/2 and 2 in. Valves
 

Maximum Actuator

Supply Pressure
{Pneumatically Actuated

Valves Only)

Maximum Closeoff
Pressures

Continued on next page...

25 psig (172 kPa) Maximum

See Tables 10 through 15.

* Proper water treatment is recommended;refer to VDI 2035 Standard.

** Rangeability is defined as the ratio of maximum flow to minimum controllable flow.
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Specifications (Cont.)

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Materials Body Cast Bronze

Bonnet Brass

Brass Stem Stainless Steel

Trim Plug Brass

Seat Brass Against Molded Elastomeric Disk

Packing Self-Adjusting Ethylene Propylene Rubber (EPR) Ring Pack U-Cups

ss Stem Stainless Steel

Trim Plug Stainless Steel

Seat Stainless Steel

Packing Spring Loaded PTFE and Elastomer V-Rings

Valve Fluid Operating Brass Trim Pneumatic: For V-3801-8001 and V-3000-8003 Actuators:

Temperature Limits 35 to 248°F (2 to 120°C)

15 psig (103 kPa) Saturated Steam

For MP82 and V-3000-8011 Actuators:

35 to 284°F (2 to 140°C)
38 psig (262 kPa) Saturated Steam

Electric: For VA-8x2x and VA-805x Actuators:

Water: 195°F (91°C) Maximum
Steam: Actuator is not rated for this application.

For All Other Actuators:

35 to 284°F (2 to 140°C)
38 psig (262 kPa) Saturated Steam

SS Trim Pneumatic 35 to 338°F (2 to 170°C)

and Electric: 100 psig (690 kPa) Saturated Steam

Actuator Ambient For M9x16 Series Electric Actuators:

Operating Temperature The maximum ambient operating temperatureis limited to 110°F (43°C)
Limits for fluid operating temperatures greater than 285°F (141°C).

Accessories
(Order Separately)

For All Other Actuators:

Refer to the appropriate actuatoror linkage kit product bulletin.

Ambient operating temperature or other service limitations vary by
selected actuator.

See Table 26.

The performancespecifications are nominal and conform to acceptable industry standards. For application at conditions beyond these

specifications, consult the local Johnson Controls office. Johnson Controls, Inc. shall not be liable for damages resulting from misapplication or

misuseofits products.

NSON
CONTRSLS

Controls Group
507 E. Michigan Street

P.O. Box 423
Milwaukee, WI 53201

Printed in U.S.A.
www.johnsoncontrols.com
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VG5000 Series

Electric Zone Valves

 

VG5000 Series Electric Zone Valves are primarily
designedto regulate the flow of water in response to

the demandof a controller in zone, fan coil, and

Variable Air Volume (VAV) reheat coil applications.
The valves can be used in combination with VA-7010
electric on/off actuators and VA-7450 floating or

proportional actuators. VG5000 Series Valves are
available in Normally Open (N.O.), Normally Ciosed

(N.C.), or three-way mixing configurations.

Refer to either the VA-7010 Series Electric On/Off

Actuator Product/Technicai Bulletin or the VA-7450

Electronic Valve Actuator Product/Technical Bulletin

(FAN 977 or FAN 1628.3) for specific information.

 

 

 
Figure 1: VG5000 Series Electric Zone Valves

 

Features and Benefits
 

 

Forged Brass Body and Ensureslonglife

Stainless Steel Stem and

Spring

Rubber Compound Plug for Maximizes energy savings

Bubble-Tight Shutoff

Field-Adjustabie Cv for Reducesstock and offers flexibility

Select Body Styles

Easy, Field-Repiaceable Shortens service time
Packing

Actuator Can Be Field Simplifies installation in confined locations

Installed After Piping

Built-In Return Spring Allowsthe valve to return to normalposition
for VA-7010 Actuators whenthe actuator is de-energized  
 

 
© 1999 Johnson Controls,Inc.

CodeNo.LIT-977135
1

www.johnsoncontrols.com

 



 

Table 1: Ordering informatien

iv|G Valve Global
 

   tee 5 = Electric Zone ValveProduct

 

Reeseeeai

   
   

= 8= Three-WayMixing”a
 

 
  

 

/2' End > 4=ThreadedANE

FConnetone 7 = Sweat Ends.   Iw
 

  

 

  

 

 

    

   

  

   

 

Trim 0 = Stainless Steel Stem, Rubber EPTTPus, Fiat LDisk

Cc Size and” Threaded (NPT) ‘| =Sweat Ends
i Bus MaximumCvA Nailcs 3-Way |. N.O- aneste

(Kv=xe i |(eptc)(PDTO) Mixing |(PDTC)PDTO) Mixing

BC=4/2in. (DN15) Shp8h.0.46eepe

CC==1/2 iin.-(DN15) 0.74| 0.74: /°O.74) 0:74 10:74:

DC== 1/2in.(ON15) AAT AAT PAA AA SAT

EC=ieONAQ fut.oulnt9s| aoa fetize
. TTi ito —S eto

3.05} 83:09]93.08/"3.09 s—

TAA A8|ES:7EES7

lao? — =} 93.02) 2—)

e —PAT —: |4.72)

MC= Tin. (DN25) 6.4)64 455.8 4°5.8

   

 

 

 

 

 

  
 

 

 

 

 

 

 

 

       

 

 

iran’

 

 ied 3 Netsd 6 i7She%

  
Actuator + = Factory-Mounted Actuator

Mounting (Leavefields 9 through 14 blankfor valve without factory-mounted actuator.)
 

9

or7010 = VA-7010 On/Off (Available on all valvebodytypes)%

|7450=VA-7450 On/Off, Floating 9)
7452=-VA-7452-Proportiona pqaiee Ss pee
(Bothstyles availableonN.O.FeGaynerseeeon:BR

  

  

 

       

      
 

 

 

VA-7010 VA-7450 VA-7452

1 Voltage A=120VAC -8002 _ _

D = 230 VAC -8003 _ _

G=24 VAC -8001 -10011 -90011

F = 208 VAC -8006 _ _

S = 277 VAC -8007 _ _      

 

 1014042 6131 14 = Field
  ViG/5;2;4[o}e;c +{|7/0]1]0]G Example: Electric zone valve, two-way N.O., threaded (NPT) end
 

Valve   Actuator connections, stainless steel stem, rubber EPTplug, flat disk, 1/2 in. (DN15),  
1.9 Cv, factory-mounted VA-7010-8001 Electric Actuator, 24 VAC supply.
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Table 2: Field-Adjustable Cv for VG5000 Series Electric Zone Valves
 

Valve

Body Size

(in.)

Valve Body

Code Number

Cv Adjustment Indexes

 
1* 2* 3*

 VG5240CC
 

VG5240DC
 

VG5240EC
1.90 

VG5440CC
 

VG5440DC
 

4/2 VG5440EC

0.74

 VG5270BC
 

VG5270CC
 

VG5270DC

0.74 0.46

 VG5470CC
 

VG5470DC 1.70
 

VG5470EC

0.74

 VG5440HC
 

VG5440JC 4.10
 

VG5440KC

3.00 1.90

 3/4 VG5470HC
 

VG5470JC 3.70
 

VG5470KC

3.00 1.90

 VG5440FC
 

VG5440LC 6.40
 

VG5440MC

4.70 3.00

 VG5470FC
 

VG5470LC 5.80
   VG5470MC  4.70 3.00 
 
* Refer to Figure 2 for the location of the Cv selection marks.

Note: Two-Way N.O. (PDTC)valvesin sizes 3/4 and 1 in. andall three-way valves do notfeature an adjustable Cv.
(For Kv equivalent, multiply the Cv value by 0.857.)

A
N.O.

(PDTC)
Flow

Direction

N.C.
(PDTO)
Flow

Direction

aS
VASyt ofValve

—i
| 4 (Maximum)

fOeWW
[| 

2

Top View

3 (Minimum)

Figure 2: Location of the Cv Selection Marks

Table 3: Accessories (Ordered Separately)
 

 

 

  

Product Code Besciotion

Number P

VG5000-1 Packing Nut with Integral O-Ring

Manual Override Ring Accessory

r (OpensN.C.valvesorthe N.C.port of
MASTSSO-S00 three-way valves for VA-7450 and

VA-7452 actuated assemblies.)
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8.0 8.0

ec 6.0
6.0 c
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3 3.0 3.0%
£20 20¢
3 =
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0.6 0.6
0.4 0.4
0.3 0.3

0.2 0.2

O19T 0.2 0.30.4 0.60.81.0 2.0 3.04.0 6.08.010.0 20.0300 21
Pressure Drop (psig)

Figure 3: Pressure Dropvs. Flow

Table 4: Closeoff Pressures, psig (kPa)

Threaded (NPT) Ends Sweat Ends

Valve Size Three-Way Three-WayN.O. (PDTC) N.C. (PDTO) Mixing N.O. (PDTC) N.C. (PDTO) Mixing

1/2in.= BC — —— — 45 (310) a —

cc 30 (207) 30 (207) 30 (207) 45 (310) 30 (207) —

DC 30 (207) 30 (207) 30 (207) 45 (310) 30 (207) —
EC 30 (207) 30 (207) 30 (207) 30 (207) 30 (207) 30 (207)

3/4in. = HC — 14.5 (100) — —_ 14.5 (100) —_

Jc 20 (138) 14.5 (100) 14.5 (100) 20 (138) 14.5 (100) —
KC 14.5 (100) 14.5 (100) 14.5 (100) 14.5 (100) 14.5 (100) 14.5 (100)

1in.= FC sce 9 (62) —_ — 9 (62) ait
Lc — 9 (62) — 12 (83) 9 (62) —

Mc 9 (62) 9 (62) 9 (62) 9 (62) 9 (62) 9 (62)

Note: Closeoff pressures are the same for both VA-7010 and VA-745x actuators.

Actuator Assemblies Operation

VG5000 Series Valves are specifically designed for IMPORTANT: [tis recommended thatthe valve be
use. watTOTOSeries Electric On/Off and VA-745x mounted within 90 degreesofthe
eries Electronic Actuators. uprightposition.

  
 Note: For soldering reasons, factory-ordered

assemblies featuring sweat end connections
are shipped with the actuator separated from
the valve body.
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VA-7010 Series (On/Off Control)

Whenpoweris applied to the actuator, the motor
drives the gear assembly pushing the valve stem down
againstthe force of the return spring. When poweris
removed, the actuator retracts allowing the return
spring to movethe valve stem up,in the directionof its
normalposition. Figure4 illustrates the effect that

valve stem movementhasonflow.

 

= Flow
Stem Movement/Flow a No Flow

wActuator On Actuator Off

Valve Style

 Hl

 

 

 

N.O. (PDTC)

=f.
A= Actuator O} Actuator OffCtuator On ctuator

N.C. (PDTO) = e

> vy

~ |MM
A J Vg Actuator On Actuator Off

—_

Three-Way Mixing an    
 

Figure 4: Flow Diagram

VA-7450-10011 (On/Off or Floating Control)

Whenpoweris applied to the Common(blue) and
Down(red) wires, the motor drives the gear assembly,
pushing the valve stem downagainst the force of the
return spring. When poweris applied to the Common
(blue) and Up (white) wires, the actuator retracts

allowing the return spring to movethe valve stem upto
its normal position. When poweris removed, the
actuatorwill hold its position.

If power remains applied to either the red or white wire,

the actuatorwill time out and shut off the motorafter
approximately 80 seconds,holdingits current position.
Figure illustrates the effect that valve stem
movement has on flow.

VA-7452-90011 (Proportional Control)

Whenthesignal increasesin Direct Action (DA)
configuration or decreases in Reverse Action (RA)
configuration, the actuator motor drives the gear
assembly, pushing the valve stem downagainst the
force of the valve return spring.

Whenthesignal decreasesin DA configuration or
increases in RA configuration, the actuator retracts and
allows the valve return spring to move the valve stem
up, in the direction of its normal position.

Uponloss of the supply voltage, the actuator will hold
its position. Figure illustrates the effect that valve
stem movementhas onflow.
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Dimensions

 

 

 

Required

 #
9

—
—
>

    
Sweat End Connections

Note: Refer to Tables 5 and 6 for A, B, C, and D dimensions.

4 1 Minimum Clearance

_y(25)  y (25)
4 1 Minimum Clearance

Required
 

|
 

  
-|44 — -

BE AZ, 4

1-13/16

+ (46)

Pal    
   1-13/16

i (46)
Threaded (NPT) End Connections

Figure 5: VG5000 Series Valve/VA-7010 Series Actuator Dimensions,in. (mm)

Table 5: VG5000 Series Valve/VA-7010 Series Actuator Dimensions,in. (mm)
(Sweat End Connections)
 

 

 

 

 

        

Two-Way Three-Way Mixing

Dimension 4/2 in. 3/4 in. 1 in. 1/2 in. 3/4 in. 1in.
(DN15) (DN20) (DN25) (DN15) (DN20) (DN25)

A 2-13/32 (61) 3-1/16 (78) 3-3/4 (95) 2-13/32 (61)  3-1/16 (78) 3-3/4 (95)
B 1/2 (13) 21/32 (17) 21/32 (17) 1-7/32 (31) 1-17/32 (39)  1-29/32(48)
c* 3-15/16 (100) 4-1/16(103) 4-3/16(106) 3-15/16(100) 4-3/32 (104) 4-1/4 (108)

D 5/8 (16) 7/8 (22) 1-1/8 (29) 5/8 (16) 7/8 (22) 1-1/8 (29)
 

* For actuator-only dimensions,refer to the VA-7010 Series Electronic On/OffActuator Product/Technical Bulletin (LIT-977360).

 
Table 6: VG5000 Series Valve/VA-7010 Series Actuator Dimensions,in. (mm)
(Threaded End Connections)
 

 

 

 

        

Two-Way Three-Way Mixing

Dimension (1/2 in.) 3/4in. 1 in. 1/2 in. 3/4 in. 1 in.
DN15 (DN20) (DN25) (DN15) (DN20) (DN25)

A 2-5/32 (55) 2-19/32 (66) 3-17/32 (90) 2-5/32 (55) 2-19/32 (66) 3-17/32 (90)

B 19/32 (15) 3/4 (19) 15/16 (24) 1-5/32 (29) 1-5/16 (33) 1-15/32 (37)

ct 3-27/32 (98) 4-1/32(102) 4-5/32(106) 3-27/32(98) 4-1/32(102) 4-5/32 (106)
 

* For actuator-only dimensions,refer to the VA-7010 Series Electronic On/OffActuator Product/Technical Bulletin (LIT-977360).

 
6 VG5000 Series Electric Zone Valves Product Bulletin

 



Minimum Clearance4
Required 4

Minimum Clearance4
Required x   

 

 

 

       BI 24 2 B

\-—a—>
   

       <+—A—>

Sweat End Connections

Note: Refer to Tables 7 and 8 for A, B, C, and D dimensions.

Threaded (NPT) End Connections

Figure 6: VG5000 Series Valve/VA-745x Series Actuator Dimensions,in. (mm)

Table 7: VG5000 Series Valve/VA-745x Series Actuator Dimensions,in. (mm)
(Sweat End Connections)
 

 

 

 

 

   

Two-Way Three-Way Mixing

Dimension 1/2 in. 3/4 in. 1 in. 1/2 in. 3/4 in. 1in.
(DN15) (DN20) (DN25) (DN45) (DN20) (DN25)

A 2-13/32 (61) 3-1/16 (78) 3-3/4 (95) 2-13/32 (61) 3-1/16 (78) 3-3/4 (95)

B 1/2 (13) 21/32 (17) 21/32 (17) 1-7/32 (31) 1-17/32 (39) 1-29/32(48)

c* 3-23/32 (94) 3-27/32 (98) 3-31/32 (100) 3-23/32 (94) 3-7/8 (98) 4-1/32 (102)

D 5/8 (16) 7/8 (22) 1-118(29) 5/8 (16) 7/8 (22) 1-1/8 (29)     
 

 
* For actuator-only dimensions,refer to the VA-7450 Series Electronic Valve Actuator Product/Technical Bulletin (LIT-977324).

Table 8: VG5000 Series Valve/VA-745x Series Actuator Dimensions,in. (mm)
(Threaded End Connections)
 

 

 

 

      

Two-Way Three-Way Mixing

Dimension (1/2 in.) 3/4 in. 1 in. 1/2 in. 3/4in. 1 in.
DN15 (DN20) (DN25) (DN15) (DN20) (DN25)

A 2-5/32 (55) 2-19/32 (66) 3-17/32 (90) 2-5/32 (55) 2-19/32 (66) 3-17/32 (90)

B 19/32 (15) 3/4 (19) 15/16 (24) 1-5/32 (29) 1-5/16 (33) 1-15/32 (37)
c* 3-5/8 (92) 3-13/16 (96) 3-15/16 (100) 3-5/8 (92) 3-13/16 (97) 3-15/16 (100)  
 
* For actuator-only dimensions,refer to the VA-7450 Series Electronic Valve Actuator Product/TechnicalBulletin (LIT-977324).
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Specifications

Product

Models

Body Rating

Service*

Valve Sizes

Maximum Closeoff

Pressure

Leakage

End Connections

Stroke

Materials:

Valve, Packing Nut, Cage

Stem

Spring

Plug

Packing

Fluid Temperature Limits

Ambient Temperature

Limits

Flow Characteristics

VG5000 Series Electric Zone Valves

Refer to Table 1.

PN16

Maximum Pressure: 300 psig (2,067 kPa)

Hot and Cold Water for HVAC Systems

1/2 in. (DN15) | 3/4 in. (DN20)

Refer to Table 4.

0.01% of Maximum Flow; 100% Production Tested

Threaded (NPT): ANSI B1.20.1

Sweat: ANSI B16.18

0.12 in. (3 mm)

Brass

ANSI300 Stainless Steel

Stainless Steel

Rubber EPT

Two Rubber EPT O-Rings

35 to 203°F (2 to 95°C)

35 to 122°F (2 to 50°C)

On/Off with VA-7010 Actuator;

1 in. (DN25)

Two-Way Models with VA-7450 Series Actuators Approximately Equal Percentage;

Three-Way Models with VA-7450 Series Actuator Approximately Linear for Service Port
 

 

 

   
 

Valve Body Shipping 1/2 in. (DN15) 3/4 in. (DN20) 1 in. (DN25)

Weight, Ib (kg):

N.O. (PDTC) 0.57 (0.26) 0.86 (0.39) 1.52 (0.69)

N.C.(PDTO) 0.68 (0.31) 0.93 (0.42) 1.48 (0.67)

Three-Way Mixing 0.73 (0.33) 1.06 (0.48) 1.74 (0.79)

Actuator Shipping Weight, VA-7010: 1.10 (0.50)

Ib (kg) VA-745x: 0.40 (0.18)
 * Proper water treatment is recommended;refer to VDI 2035 Standard.

The performancespecifications are nominal and conform to acceptable industry standards. For application at conditions beyond these specifications,
consult the local Johnson Controls office. Johnson Controls, Inc. shall not be liable for damages resulting from misapplication or misuseofits products.

NSON
CONTRELS

Controls Group

507 E. Michigan Street

P.O. Box 423

Milwaukee, WI 53201
Printed in U.S.A.

wwwjohnsoncontrols.com
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FANs 977, 125, 1628.3
J HNSON Product Bulletin J Series

Issue Date 1099CONTRELS
 

J Series

Electric Zone Valves 
 

J Series Electric Zone Valves accurately control the
flow of saturated steam, hot water, and chilled water

through coils and heat exchangersofall types, in a

wide range of HVAC applications. The spring return,
two-position design with synchronous motor has been
proven reliable in millions of installations worldwide.
The actuator can be removedfrom the valve body

quickly and easily, simplifying installation and
servicing. No special linkage kit or commissioning is
required.

 

Figure 1: J Series Electric Zone Valves

 

Features and Benefits

 

Q) Quick and Simple Actuator Easesinstallation and provides quick actuator

Removal replacement during service

Q) Bubble-Tight Shutoff Conserves energy and accurately controls

zone temperature for increased comfort

L) High Closeoff Pressure Satisfies demanding requirements of high-rise

Actuator Option Available buildings and high-pressure pumping systems

Q) Interchangeable Actuators Allowsfield conversion from normally open to

normally closed without re-piping

() Choice of End Connections Provides increased versatility and

replacement capability   
 

 
© 1999 JohnsonControls, Inc. 4

Code No. LIT-977282 www.johnsoncontrols.com

 



 

Table 1: Ordering Data

 

“Electric Zone Valve -.).25
 

Valve Type and T = On/Off, Standard Temperature

Temperature Rating S==n/0f High Temperature
 

    
aE2karatetree 85 on be

Valve Configuration *
aan ae

 
  
3sueyMixing/Diverting

  

 

3 Valve Size = 1/2 in.

4 ; = 3/4 in.

rae 7 =

1

in.

ey 5= 1- uesin.

  

 

 

 

 
  
 

  

 

 

 

 

 

 

 

   

  

 

      

Pa Valve Size Two-Way Three-Way

< 3 8 (kv = Cv x 0.857) 1/2 in. Threaded 1 = 1.0 3=4.0
es t and Sweat Only 2=2.5

a = 3=3.5
= 3/4 in. Threaded 2=2.5 5=5.0

9 and Sweat Only 3=3.5

3/4 in. Inverted 3=3.5 3=4.0
Flare Only

1 in. Sweat Only 7=7.0 7=7.0

1 in. Threaded 7=7.0 7=7.5

Only, and 1-1/4 in.

Sweat Only

Standard Closeoft Pressur

  

    
    

 

 

   
  

   

: ; PetaSys a4

Bocce Rating = H=High eeePressure(N.C. Valves

Spring 1 = Normally Closed(Ai! Valves)

Return 2 = Normally Open (Two-WayValves Only)

Note: Three-wayvalves are shipped from thefactory in

the normally closed configuration; for normally open

configuration, simplyturn the valve around.

 

 

 = HighTemp (High Temp Valvessete

 

 

A = 24 VAC, 60 Hz

B = 120 VAC, 60 Hz

Voltage  

  

 
  

* Electrical

 

  

 

 

       

  

    
 

 

       
    

Options 0 = None

13

os 8 S 13 = Field Example: Electric zone valve, On/Off, standard temperature, two-way,

JIT }2 3 f : 1 cE 0 3/4 in. sweat ends, 3.5 Cv, standard closeoff pressure spring return

Valve Actuator electric actuator, normally closed, 24 VAC, 60 Hz, 18 in. wire leads.
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Application Overview

J Series Electric Zone Valves control the flow of
saturated steam, hot water, and chilled water through

coils and heat exchangersofall types, in a wide range
of HVAC applications. A variety of models handleall
water system control needs, as well as saturated
steam applications of 15 psig (103 kPa) or lower. The

J Series is designed to withstand the high moisture
conditions found in many concealedfancoil
installations.

Valve Body Features

The J Series valve body features an integral seat, and
is available in normally open, normally closed, and
three-way mixing/diverting styles. The one-piece body
design permits high pressureratings: 300 psig
(2,067 kPa) system operating pressure and 400 psig
(2,756 kPa) static test pressure.

Thevalves are available with the following end
connections:

e 5/8, 7/8, 1, and 1-1/4 in. O.D. sweat (solderjoints
for coppertubing)

e 1/2, 3/4, and 1 in. internal threaded (NPT)

e invertedflare fittings (copper tubing with a flare nut
for union connections)

Valve Action

J Series Electric Zone Valves are operated by a
hysteresis synchronous motor. Upon demand, the
motor opens a normally closed valve. When the
thermostatis satisfied, a spring returns the valve to the

closed position. On two-wayvalves, the paddle
assembly closes againstthe flow asillustrated in
Figure 2. For three-wayvalves, refer to Figure 3.

Temperature Ratings

J Series Electric Zone Valves are available in two

temperature ranges:

Standard Temperature Rating for chilled water and
hot water up to 200°F (93°C), in an ambient
temperature of 104°F (40°C).

High Temperature Rating for chilled water, hot water

up to 250°F (121°C) in an ambient temperature of
169°F (76°C), and saturated steam (250°F at 15 psig;
121°C at 103 kPa).

Manual Operating Lever

All J Series Electric Zone Valves (except normally
open two-way models) are equipped with a manual

operating lever. This lever:

e allowsthe valve to be opened for system flushing
before it is put into operation

e@ prevents damageto the paddle on three-way
valves, and allows flushing of the system by
maintaining the valve in the mid-position

® resets to normalpositionthefirst time the valve is
cycled

Note: The manual lever can not be used to close the
bypassport on three-wayvalves.

Ena Connections for Inverted

Flare Valves

Invertedflare fittings must be ordered separately to

adaptinverted flare J Series Electric Zone Valves to
1/2, 3/4, and 1 in. copperpiping; refer to Table 2 for a
list of fittings available. This style of end connection
eliminates the need for precision-cut lengths of copper
tubing. These close-quarterfittings makeinstallation
easy without the use of tube bendersorflaring tools.
The invertedflare fittings are sweated onto the copper
tubing; valve installation consists of simple wrench

connections.

Advantagesof the inverted flare construction include:

e The valve can beinstalled with no possibility of
heat damageduring the soldering operation.

e The valve can be easily removedif necessary to
clean the system or make repairs.

e Thefittings can withstand the high temperatures of
silver soldering.

e When usedfor replacement work,labor is saved
becausethe old valve can be removed using the
fittings, rather than cutting or unsweating.
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Figure 2: Flow Diagrams for Two-WayJ Series Electric Zone Valves
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Figure 3: Flow Diagrams for Three-Way J Series Electric Zone Valves
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]nstallation —_

All wiring must be in accordancewith localelectrical ie te oie
code requirements. The actuator housing must be 1 in. Tube le Approx.
protected from moisture. In horizontal piping 5-7/8in. ~
applications,it is recommendedthat the valve be
mountedwithin 85° of the upright position. When

mountedin vertical piping, the valve must be protected
from moisture.

 

rUnion Nuts>

Solder connections require a lead or tin-based solder
with a melting point below 600°F (316°C). Avoid
overheating the end connections.

Repair Information

Available repair parts for J Series Electric Zone Valves
include replacement valve bodies, replacement
actuators, and the end connectionsincluded in
Table 2. No otherfield repairs should be attempted. Figure 4: Installation of Inverted Flare

J Series Electric Zone Valves

Table 2: Inverted Flare Fittings (Order Separately)
 

 

 

 

 

 

 

     

cote Description angth
Number in. (mm)

J647-601 For 1/2 in. (5/8 in. O.D.) Copper Tubing 15/16 (24)

J647-602 For 1/2 in. (5/8 in. O.D.) Copper Tubing 1-11/16 (43)

J647-603 For 1/2 in. (5/8 in. O.D.) Copper Tubing 3 (76)

J647-604 For 3/4 in. (7/8 in. O.D.) Copper Tubing 1-27/32 (47)

J647-605 For 1/2 in. (5/8 in. O.D.) Copper Tubing 1-15/16 (49)

J647-606 For 1 in. (1-1/8 in. O.D.) Copper Tubing 2-3/8 (60)

J647-607 Inverted Flare Nut —_—
 

     
J647-601 J647-602 J647-603 J647-604 647-605 J647-606 J647-607

Figure 5: Inverted Flare Fittings (Order Separately)
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Figure 6: J Series Electric Zone Valve Dimensions,in. (mm)

Table 3: J Series Electric Zone Valve Dimensions,in. (mm)

B c D D
Valve Size A (Two-Way (Three-Way (Standard (High

Models) Models) Closeoff Models) Closeoff Models)

. 1-5/16 15/16 1-5/16 3-5/16 3-5/81/2 in. Sweat= Th, OWES (33) (24) (33) (84) (92)

. 1-3/8 15/16 1-11/16 3-3/8 3-3/43/4 in. Sweatin. owea (35) (24) (43) . (86) (95)
4 tn. Sweat 1-114/16 15/16 1-11/16 3-5/8 4

, (43) (24) (43) (92) (102)

. 1-7/8 1 1-13/16 3-11/16 4-1/81-1/4 in. Sweatin. owea (48) (25) (46) (94) (105)
. 1-3/8 15/16 1-5/16 3-3/8 3-5/81/2 in. Threaded (NPtal loi, Karelia ROT) (35) (24) (33) (86) (92)
. 1-11/16 15/16 1-7/16 3-5/8 43/4 in. Threaded (NPTins Hineased (AFT) (43) (24) (37) (92) (102)

. 1-7/8 1 1-114/16 3-11/16 4-1/81 in. Threaded (NPT
ins. thtcearied (MET) (48) (25) (43) (94) (105)

. 1-3/8 15/16 1-5/16° 4-1/8 4-1/83/4 in. I d FlMe ikivenbas biel (35) (24) (33) (105) (105)       
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Specifications

Product

Service*

End Connections

Fluid Temperature Limits Standard

High

J Series Electric Zone Valves

Hot Water, Chilled Water, 50% Glycol Solutions, and
15 psig (103 kPa) Saturated Steam for HVAC Systems

Threaded (NPT), Sweat, or Inverted Flare

200°F (93°C) Water in an Ambient Temperature of 104°F (40°C)

250°F (121°C) Water in an Ambient Temperature of 169°F (76°C)
or 15 psig (103 kPa) Steam at 250°F (121°C)
 

 

 

 

Valve Body 300 psig (2,067 kPa) System Operating Pressure and
Pressure Rating 400 psig (2,756 kPa) Static Test Pressure

Valve Cv (Kv) and_ Size Two-Way Three-Way Standard High

Closeoff Pressure Ratings Cv (Kv) Cv (Kv) _ Closeoff =| Closeoff _

1/2 in. Threaded 1.0 (0.9) -——-- 50 psig (345 kPa) 75 psig (517 kPa)

and Sweat Only 2.5 (2.1) ---- 30 psig (207 kPa) 50 psig (345 kPa)
3.5 (3.0) 4.0 (3.4) 20 psig (138 kPa) 30 psig (207 kPa)

3/4 in. Threaded 2.5(2.1) --- 30 psig (207 kPa) 50 psig (345 kPa)
and Sweat Only 3.5 (3.0) _--- 20 psig (138 kPa) 30 psig (207 kPa)

----- 5.0 (4.3) 13 psig (90 kPa) 20 psig (138 kPa)
 
3/4 in. Inverted

Flare Only
3.5 (3.0) 4.0 (3.4) 20 psig (138 kPa) 30 psig (207 kPa)
 

1 in. Sweat Only 7.0 (6.0) 7.0 (6.0) 10 psig (69 kPa) 15 psig (103 kPa)
 

1 in. Threaded Only,

and 1-1/4 in.

Sweat Only

7.0 (6.0) 7.5(6.4) 15 psig (103 kPa) 25 psig (172 kPa)   
 

Cycle Times Power Stroke

Spring Return

9 to 11 Seconds

4 to 5 Seconds
 

 

 

Leakage Bubble-Tight Shutoff

Materials Body Forged Brass

Stem Brass (Hard ChromePlated)
 
Base Plate and

Bearing Plate

‘Actuator Housing

Actuator Cover

Valve Operating

Stainless Steel

Stainless Steel

Aluminum

Standard Temperature Models: Buna-N Rubber

 

Paddle High Temperature Models: Saturated Nitrile

Stem Assembly Viton™

O-Ring Seals
 

Agency Approvals

Electrical Requirements

Electrical Wiring

cULand ULListed (File No. MH7186),

cUL and UL Recognized (File No. MH25807), CE Mark Compliant

24 VAC,60 Hz (6.5W), 7 VA or
120 VAC, 60 Hz (6.5W), 7 VA

18 in. (457 mm) Wire Leads

*Properwatertreatment is recommended;refer to VDI 2035 Standard.

The performancespecifications are nominal and conform to acceptable industry standards. For application at conditions beyond these
specifications, consult the local Johnson Controls office. Johnson Controls, Inc. shall not be liable for damages resulting from misapplication

or misuseofits products.

JQHNSON
CONTRELS

Controls Group
507 E. Michigan Street
P.O. Box 423

Milwaukee, WI 53201
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Flare Valves 1/2 inch 2-Way and 3-Way

 
 

The 1/2 inch flared valve line is designed to accurately

regulate the flow of hot or cold water in small HVAC

terminal units. These 1/2 inch valves are available

with a factory installed V-3000-1 exposed type

pneumatic actuator; enclosed actuators (V-3000-2) are

also available (order separately). This valve style can

be orderedforfield mounting the VA-805X and M100

Series electric actuators. These electric actuators can

also be ordered factory-assembledto theflare valves.

  

Figure 1: 1/2 in. Flare Valves

 

Features and Benefits

 

Q) 1/2 in. O.D. S.A.E. 45° No solderinstallation with coppertubing; easy

Flare Connections removal for maintenance

Q) Uses Standard Johnson Provenreliability and longlife
Controls Non-adjustable

Ring Pack Packings

QO) Body Rated 400 psig Static Notrestricted to building location

Pressure

() Every Valve Tested for Tight Assures occupant comfort and energy

Initial and Long Term Shutoff conservation

Q) Factory Assembled Valves Fast, simple installation minimizing job site time
Available with Pneumatic or

Electric Actuators   
 

 
© 1996 JohnsonControls,Inc.

Code No.LIT-977175

 



Application Overview

The 1/2 inch flared connectionvalveline is designed to

accurately regulate the flow of hot or cold waterin

small HVAC terminal units. The V-3766, V-3966 and

V-4332 1/2 inch valves are available with a factory

installed V-3000-1 exposed type pneumatic actuator;

enclosed actuators (V-3000-2) are also available

(order separately).

The VB-3766, VB-3966 and VB-4322 1/2 inch valve

bodies are available with or without a factory coupled

VA-805X Electric Actuator or an M100 Series Electric

Motor Actuator with Y2ZOEBD-X LinkageKit.

 

Normally Open(N.O.)*
PDTC

 

Normally Closed (N.C.)*
PDTO

*With V-3000-1 Pneumatic Actuator

The valve and actuator provide a Push-Down-To-Close

(PDTC) combination for Normally Open (N.O.)

applications and a Push-Down-To-Open (PDTO)

combination for Normally Closed (N.C.) applications.

All valves contain a modulating plug, which provides an

equal percentage relationship betweenvalve travel

and flow at a constant pressure drop. A molded

composition disc that assures tight shutoff is bonded to

the valve plug assembly and can be removed for

servicing.

 

 

Three Way Mixing (MX)

Figure 2: Internal Views of the Flare Valve Body

 

2 Valve ProductInformation—Flare Valves 1/2 Inch 2-Way and 3-Way



Table 1: Ordering Data Pneumatically Actuated 1/2 in. Valves with Flared Connections
 

 

 

 

 

 

 

 

 

        

Valve Suffix (Max. Closeoff Pressure psi) @

Valve V-3000-1 Actuator
Body Max. Cv Style © Rangeability* Spring Ranges(psi)

3 to 6 4to8 9 to 13

1.0 N.O. 74 -1001 (345) sa .

V-3766 1.7 N.O. 21 - 1002 (345) - -

3.2 N.O. 23:1 -1003 (345) a _

V-3966 1.7 N.C. 12:1 =“ - -1001 (240)

3.2 N.C. 2371 - - -1002 (240)

V-4332 1.2 MX 7:1 = -1007 (240/240) -1004 (240/240)

2.0 MX 12:4 - -1009 (240/240)| -1006 (240/240)  
 

* Rangeability is defined as the ratio of maximum flow to minimum controllable flow.

N.O. = Normally Open

N.C. = Normally Closed

MX = Mixing Valve, Max. Closeoff Pressure (N.C. port/N.O. port)

Table 2: Ordering Data--Electric Actuators

Max. closeoff pressureslisted are for 20 psi supply pressure to diaphragm for normally open and 0 psi supply pressure to

diaphragm for normally closed.

 

 

 

 

 

 

 

 

         

Assembly Order Code No. M100 Series ©

Valve Style Max. Rangeability (Max. Shutoff Pressure) (Max. Shutoff Pressure)

eoaly a VA-8050 VA-8051 VA-8052 M110 M120/M130
Y20EBD-5 Y20EBD-1

NB-3766-1 potc 40 4 AV-8050-1007| AV-8051-1007 _ ® ®
(150 psi) (150 psi (140 psi) {150 psi)

VB-3766-2 porto 17 42:4 AV-8050-1008] AV-8051-1008 _ ® ®
(150 psi) (150 psi) (140 psi) (150 psi)

VB-3766-3 potc 32 23:1 AV-8050-1009] AV-8051-1009 - ® ®
(150 psi) (150 psi) (140 psi) (150 psi)

NB-3966-1 porto 17 49-4 _ _ AV-8052-1024 @ @
(150psi) (150 psi) (150 psi)

VB-3966-2 poto 32 23-1 _ _ AV-8052-1025 ® @
(150 psi) {150 psi) (150 psi)

NB-4332-4 iy 49 7-4 AV-8050-1016] AV-8051-1016] AV-8052-1016 ® ®
(100 psi) (100 psi) (100 psi) (100 psi) (100 psi)

VB-4332-5 MIX 2.0 42:4 AV-8050-1017] AV-8051-1017}] AV-8052-1017 ® ®

(100psi) (100 psi) (100psi) (100 psi) (100psi) 
 

@® See Table 5 for M100 Assembly order procedure.
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Spring Shift Tables for 1/2 in. Flare Valves

> o °

P
S
I
G

k
P
a

1/
2

in
,
V
A
L
V
E
-
N
.
9
.
P
O
R
T

<
m

=
O
7
°o
D
A

ig)

N.O. (3-6 PSI)P
S
I
G

kP
a

N.C. (9-13 PSI)

CL
OS
EO
FF

PR
ES
SU
RE

(

n
h

w
o

o
u
o

o
O

O
o

|
N
w

a
l
e

C
L
O
S
E
O
F
F
P
R
E
S
S
U
R
E

(

 

 

 

0
2 4 6 8 0 12/48 PSIG
1408 CCC (2e- a5 Gea SPRING )

7 9 11 13 15 417 (9_13PSIG
490O8SCiTTi(itSStC«STCOSCCSTA (a 1 kPa SPRING)

ACTUATOR DIAPHRAGM PRESSURE (282)

Figure 4: Closeoff Pressures
Three Way (V-4332)

with V-3000-1 Pneumatic Actuator 04 23 4 5 6 7 8 9 10:11 12 13 14 15

ACTUATORDIAPHRAGM PRESSURE (3°

Figure 3: Closeoff Pressures Two Way Normally
Open (V-3766) or Normally Closed

(V-3966) with V-3000-1 Pneumatic Actuator
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Vaive Actuator Selection

V-3000 Series Pneumatic Actuators

Two models of V-3000 Series Pneumatic Actuators are

available. The exposed model (V-3000-1) is designed

for installation in a protected location. The enclosed

model (V-3000-2) is available separately and is

designedforinstallation in a location where the

actuator might be subjected to tampering. See Table 1

for actuator sizing selection. A V-9502 Series Valve

Positioner can be ordered separately for use on the

exposed modelin applications where sequential

operation is desired or additional positioning poweris

necessary. The V-9502 Pneumatic Valve Actuator

Positioneris a precision relay device designed to

operate a valve actuatorin applications requiring

stable, accurate control. The positioner provides

maximum positioning powerto resist external forces,

which might otherwise overcomethe actuator. Refer

to Table 6 for ordering information.

Both models of the V-3000 have a molded synthetic

elastomer diaphragm design. This molded diaphragm

provides a constanteffective area throughoutthe valve

stem stroke. All parts are protected by a sturdy die

cast aluminum housing. The actuator assembly can

be removedor repositioned by loosening a single set

screw without disturbing the rest of the valve

assembly.

VA-8050, VA-8051, and. VA-8052 Series

Electric Actuators

The VA-8050-1, VA-8051-1, and VA-8052-1 Series

Electric Actuators are synchronous motor-driven,

non-spring return actuators that feature a force sensing

mechanism that assures a constant 50 poundseating

force. The VA-8050-1 accepts floating control and

requires a 3-wire, 24 VAC control signal from a

controller. The VA-8051-1 accepts floating/incremental

or proportional control with either a 3-wire, 24 VAC

control signal or a +/- VDC signal from a DSC-8500.

For DSC-8500 applications, a VA-8000-104 Auxiliary

Interface Board (ordered separately, see Table 6)is

required. The VA-8051-1 includes a 3400 ohm

position feedback potentiometer for remote position

indication to meters or as a position feedback to a

DSC-8500. The VA-8052-1 provides proportional

control and requires a 2-wire, 0 to 10 VDC control

signal and 24 VAC power.

Valve Body Typesfor Electric Actuators

Forfloating/incremental signal non-spring return,

actuators VA-8050 and VA-8051, the push down to

close (VB-3766-1) body type meets the needs of any

HVACapplication. Becauseof this, push downto

open (V-3966-1) type is not available with these

actuators.

For the VA-8052 proportional actuator, a push downto

open bodytypeis available to suit heating only control

applications.

M100 Electric Actuators

M100 Series Electric Actuators are rotary actuators

which, coupled with a YZOEBD-X linkage kit can be

mounted on a flare valve. The actuator can be

adjusted for the desired closeoff pressure on the valve

(see Table 3).
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Table 3: M100 Electric Actuator Models
 

 

 

 

Example offactory ordering procedure (order must be

given in this sequencefor factory to assembleit):

 

 

 

 

 

      
 

Factory assembly of M100 Series actuatorsto flare

valves is available using Q99 ordering codes as

follows:

Table 4: Q99 Ordering Codes

 

     
 

 

 

 

 

 

 

 

 
 

 

 

 

 

Code Valve Body Valve Type

Example ©

Q99ADN-1 VB-3766 2-WayValves, Stem Down

Q99ADN-3 VB-4332 3-Way Valves, Stem Down

Q99AUP-1 VB-3766 2-WayValves, Stem Up

Q99AUP-3 VB-4332 3-Way Valves, Stem Up    
 

®_ Any valve bodylisted in Table 2 can be selected.

 

Actuator Type Linkage Valve

Table 5: Factory Ordering Procedure
M110 © Spring Retumn Y20EBD-5 VB-3XXX- a Code Numb

It ipti ode NumberM120@ NonSpring Y20EBD-1 VB-3Xxx- em meseription 4
Retum . 1 Valve Body VB-3766-1

M130 © Spring Retum Y20EBD-1 VB-3XXX- 2 M100 Actuator M110AAB-1

VA-8050 Non Spring None VB-3XXX- 3 Linkage Y20EBD-5

Retin Requited 4 Assembly Code Q99ADN-1
VA-8051 Non Spring None VB-3XXX-

Return Required

VAS0S2, hen Spang Nowe ——— Table 6: Accessories (Order Separately)
Return Required

- Description Code
® Refer to Separate M100 Product Bulletin for complete Number

options available.

Enclosed V-3000 Actuator for Field Mounting V-3000-2

The M120 is a non-spring return actuator whichwill Valve Position Indicator for V-3000-1 V-3000-10
hold its position when de-energized. The M110 and Exposed Style Pneumatically Actuated
M130 are spring return actuators whichwill return the Valves

valve to its normal operating position when Valve Position Indicatorfor Electrically VA-8000-102
de-energized. Actuated Valves with VA-805X Actuators

The actuator can be mounted for stem up or stem only
down operation, push downto close, push down Auxiliary Interface Board for Use with VA-8000-104

’ to open,puil up to close,or pull up to open. On Electrically Actuated Valves Usedin

3-way valves, the seating force can be applied on both Conjunction with a DSC-8500

the up and the downstroke. Valve Positionerfor Field Mounting to a V-9502-15

Throughselection of plug-in electronic boards, the V-3000-1 Exposed Style Pneumatically
M100 Series actuator is compatible with all Johnson Actuated Valve
Controls controllers and can provide proportional Valve Positioner Spring for V-3000-1

action on-off (floating), potentiometer, and Metasys® Exposed Style Pneumatically Actuated

as well as control by direct digital input from C500 or Valves Using a V-9502-15 Positioner

Metasys Zone Bus controllers. The M100 Series Span

actuator requires 25 VA from a 24 VAC, 50/60 Hz 3.0 psi (21 kPa) V-9502-20

powersupply. 4.3 psi (30 kPa) V-9502-101
8.0 psi (56 kPa) V-9502-19
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Operation

V-3000-1 or -2

Air pressure from a pneumatic controller is applied to

the diaphragm of the actuator, which movesthe piston

againstthe forces of the internal spring andthefluids.

The piston will move the valve plugs to a position

where the diaphragm pressure and the spring force

balance againstthefluid forces.

Thesefluid forces will cause the operating range to

shift from the nominal spring range Reducing the air

pressure to the diaphragm of the actuator allows the

spring to return the valve plug to its normalposition.

VA-8050-1 and VA-8051-1

Actuated Valves

The VA-8050-1 and VA-8051-1 actuated valves

operate on a 24 VACcontrol signal from a compatible

controller. Recommended system controllers for the

VA-8050-1 include Metasys, the DSC-8500, and the

C210 Digital Controller. Recommended system

controllers for the VA-8051-1 include the DSC-8500

and the C210 Digital Controller.

The controller sends a 24 VAC signal to the up or

downterminalon the circuit board depending on the

desired movementof the valve. This signal causes the

motorto rotate in the proper direction and, through the

lead screw and lever, move the valve stem and plug

assembly up or down. Whenthe controller stops

sending a signal, the valve stem and plug assembly

remainsin place.

Whenthe controller closes the valve, a shutoff force

will build up. When this force reaches 50 pounds,the

lever activates a force sensor which stops the motor.

Field calibration of the force sensoris not required.

The actuator maintains the shutoff force even if power

to the controlleris lost.

Whenthe controller signals the valve to movein the

opposite direction, the shutoff force will be reduced

and the valve will modulate.

On VA-8051-1 actuated valves, an internal position

feedback potentiometer is connected to the R, W, and

S terminals. Specifically, the wiper is connected to W.

The wiperwill be at the R end whenthe actuatoris

retracted and at the S end whentheactuatoris fully

_ Stroked.

VA-8052-1 Actuated Valves

The VA-8052-1 actuated valve operates on 24 VAC

powerand a0 to 10 VDC control signal from a

compatible controller. Recommended system

controllers include the Metasys C210 Digital Controller

and the DSC-8500.

The controller sends a voltage signal (typically
0 to 10 VDC) to the COM (common)andIN(input)

terminals on the actuator circuit board, depending on

the desired position of the valve. This signalis

comparedto the actual valve position via the integral

feedback potentiometer. Theinternal circuit then

causes the motorto rotate in the properdirection and,

via the lead screw and lever, movethe valve stem and

plug assembly to the position called for by the input

signal.

Whenthecontroller closes the valve, a shutoff force

builds up. When this force reaches 50 pounds, the

lever activates a force sensor, which stops the motor.

Field calibration of the force sensoris not required.

The actuator maintains the shutoff force even if power

to the controller is lost. When the controller signals the

valve to movein the opposite direction, the shutoff

force is reduced and the valve modulates.

M100 Series Actuated Valves

The M100 Series actuated valve operates on

24 volts AC andis available with On-Off/floating control

action or proportional control action. The actuatoris

spring return to normalposition on loss of power. The

M100 Series is Metasys compatible and will work with

any Johnson Controls controller.

The controller sends a signal to the actuator

dependenton the desired movementofthe valve.

This signal causes the motorto rotate in the proper

direction and, through the rack and pinion, drive the

valve stem andplug assembly up or down. Whenthe

controller stops sending a signal, the valve stem and

plug assembly remains in place. Whenthe controller

closes the valve,it applies the set spring load to the

valve stem at the actuator’s end oftravel. On 3-way

valves, the preset spring load is applied at both ends of

travel. On loss of power, the actuatorwill return to its

normal position and apply the set load to the valve

stem in that position.
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|nstallation

It is recommendedthat these valves be mountedin an

upright position in a conveniently accessible location.

Sufficient clearance mustbe allowed for actuator and

trim removal. These valves mustbe piped with the

flow in the direction indicated by the arrow sothat the

plug seats againstthe flow.

On electrically actuated valve assemblies,all wiring

mustbe in accordance with applicable electrical code

requirements. Input lines to the actuator must be wired

correctly for the valve to movein the properdirection.

When used with V-3000 pneumatic actuators, field

’ adjustments for accurate sequencing with other valves

can be madeto "fine tune” the actuator. Turning the

actuator lower spring seat will compress or extend the

spring to changethesetting of the valve. Turning the

lower spring seat counterclockwise (looking down on

the actuator) will raise the diaphragm pressure

required to start to movethe valve; clockwisewill lower

this setting. Table 7 gives the adjustmentratio for

V-3000 actuators used onflare valves.

Table 7: Spring Adjustment Ratios
 

 

 
 

   

Valve Actuator Spring Size, Adjustment

psi © Ratio @

V-3000 3-6 0.53

Flare V-3000 4-8 0.71

V-3000 9-13 0.71  
 

@® The spring rangeis specified by the diaphragm pressure at

the top of the stroke and the bottom of the stroke.

@ The Adjustment Ratio is given as changesin diaphragm

pressure (psig) perturn of the lowerspring seat.
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Dimensions for Pneumatically Actuated 1/2 inch Flare Valves
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Dimensionsfor 1/2 inch Flare Valves with Electric Actuators
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CD-1300 Control Dampers
ClassI, Il, and Ill Leakage Resistance

   
Johnson Controls provides top quality conirol
dampersthatfit your size and application

requirements.

-- Class | leakage resistance
CD-1330 Airfoil
(high performance) blades
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~- Class II leakage resistance

CD-1320 Double-piece
(performance) blades
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-- Class III leakage resistance
CD-1310 16-gauge
(standard value) blades

 

Figure 1: CD-1300 Damper Family

 

Features and Benefits

Tested to Over 100,000 Cycles Assures long damperlife

Q Three-Year Warranty on Provides confidence of company standing
Materials and Workmanship behind product

Q Self-compensating, Stainless Minimizes leakage betweenthe blades and the

 

O

Steel Side Seals damperframe

Q Blade Rotation Stop Prevents over-rotation of bladesin fully open
position

Q Square Blade Pins Provides non-slip pivoting of the blade

Q_ Five Working Day Standard Results in fast responsefor short lead time
Shipping projects

Q One Working Day Fast Track Fast Track provided at a cost premium

Shipping Available   
 

 

© 1997 Johnson Controls, Inc. 1
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Applications

CD-1300 dampers comein three leakage resistance
classes to meetdifferent application and environmental
requirements. These applications include but are not
limited to:

e volume(air) control applications, which regulate air
flow

e temperature control applications, which maintain a
constant temperature

® pressure control applications, which maintain a
constant pressure

Sample Specifications

Furnish andinstall Johnson Controls CD-1300 Series
Control Dampers.

Damperframesare to be constructed of formed
13-gauge galvanized sheet steel, mechanically joined
with linkage concealed in the side channelto eliminate
noise andfriction. Compressible spring stainless steel
side seals and self-lubricating bearings shall also be
provided.

Damperbladewidth shall not exceed 8 inches and
shall be provided with seals. Bladerotation is to be
parallel or opposed as shown onthe schedules.

Damperperformance shall be tested in accordance
with AMCA Standard 500 andspecified as follows:

e CD-1330 damperswith seals for Class | leakage
resistance in applications requiring very tight

closure and high velocities

e CD-1320 damperswith seals for Class II leakage
resistancein applications requiring tight closure
with less velocity such as outdoorair

e CD-1310 dampers with seals for Class III leakage
resistancein applications wheretight closure is not
required such asreturn air applications, and not
outdoorair applications

Dampersealing force at 4 inchesdifferential shall not
exceed 6 inch-pounds per square foot. The damper
must be rated to operate over a temperature rangeof
-40°F to 200°F (-40°C to 93°C) standard.

Dampersizing shall be by the designer in accordance
with acceptedindustry practices to ensure proper
system performance. Blankoff plates and
duct-to-dampertransitions may be required.

Table 1: Leakage Resistance Classes
 

 

 

 

 

Class Static Pressure (inches water)

1 4 8 12

I 4 8 11 14

ll 10 20 28 35

Hl 40 80 112 140        
Leakagein cfm/sq ft (m’/s/m’ x 196)

Construction

Table 2: Materials
 

 

 

 

 

 

 

  
  

Frame 13-gauge galvanized steel

Blades CD-1310: 16-gauge galvanized steel

CD-1320: Double layer of 22-gauge

galvanized steel, mechanically joined

CD-1330: 1/16-inch aluminuminairfoil shape

All blades are 6 inch nominal width and 8 inch

maximum width.

Linkage 1/8 inch rolled steel, zinc plated

Blade Pin 3/8 inch squaresteel, zinc plated

Blade Pin 1/2 inch diameter, 7 inch long

Extension Included with all control dampers

Bearings Self-lubricating acetal or

Self-lubricating bronze

Blade Seal CD-1310: santoprene

CD-1320: santopreneorsilicone

CD-1330: santoprene

Side Seals Self-compensating stainless steel

C:omponents

 Blade Pin

—Linkage

fF 7Pears

  

 

  
Figure 2: Damper Components

Each frame is madeof galvanized sheetsteel, formed
into channels, and mechanically joined for maximum
strength. The modular design of the frames means
that they can be quickly and easily coupled in thefield.
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Cs
"3-4/2 Inches 2-4/2 Inches |

Middle Blades, Nominal 6 Inch Width

pa
5 Inches 3 Inches wl
Top/Bottom Blade, Maximum 8 Inch Width

 

   

Figure 3: Airfoil Blade Profile

Airfoil blades are made from nominal 1/16 inch
extruded aluminum in anairfoil shape for high
performance. Blade and side seals are standard.

  3-1/2 Inches 2-1/2 Inches
Middle Blades, Nominal 6 Inch Width

  

 

3 Inches
Top/Bottom Blade, Maximum 8 Inch Width

5 Inches

Figure 4: Double-Piece BladeProfile

Double-piece blades are madefrom twolayers of
22-gauge rolled sheet metal, mechanically joined for
strength. Blade and side seals are standard.

    3-1/2 Inches 2-1/2 Inches
Middle Blades, Nominal 6 Inch Width

 
 

 5 Inches oT 3 Inches
Top/Bottom Blade, Maximum 8 Inch Width

Figure 5: 16-GaugeBladeProfile

16-gauge blades are made from rolled 16-gauge
galvanized steel. Blade and side seals are standard.

The top and bottom blades may beupto 8 inchesin
width with up to 2 inch extensions on one side of each
blade as shownin Figures 3, 4, and 5.

Note:. All dimensions are nominal.

Maintenance

Johnson Controls CD-1300 dampers have no
components that require routine scheduled

maintenance.

Dimensional Data

0.197 Diameter,
4 Holes Top and
Bottom Damper Channels

   

   

Varieswith 1,
Damper Height

3-1/8—
 

[ soe

2-27/32 7

3-1/8—
 

Additional
Holes As ——
Required

Height

 

  
Varies With —- Approximately

DamperHeightaa 6            3-1/8

Figure 6: Mounting Dimensions,in.

Table 3: Single-Panel Size Limits
 

Width of

Single Panel |All: 8 to 48 in.
 

Height of

Single Panel |CD-1310: 6to 76in.
CD-1320: 6 to 76in.
CD-1330: 7 to 76in.
  Size Increment |All: 1 in.  
 

All Johnson Controls height and width
dimensionsare from the outside edges of the
frame.

Note:
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Irdering Information

Determine required size and type of damper.

2. Select the features from Table 4: Damper System
Building Blocks that match the operation and
performancerequired.

Table 4: Damper System Building Blocks

3. Enter width and height of damper.

Note: To find actual dampersize, multiply the

nominal size by 0.99479.

4. Enter options required.

 

 
 

 
 

 
 

 
 

 
 

 

 

Cc Product Family C = Control

M = Multiple panel

a Blade Operation O - Opposed

P = Parallel

A Blade Type A= Airfoil

P = Double-Piece

V = 16-gauge

B Bearing Type A =Acetal

B = Bronze

Ss Seal Type H = Silicone (CD-1320 only)

S = Santoprene

|w w 0 Width Dimensions See Table 3 forlimitations.

| h h O Height Dimensions See Table 3 forlimitations.

Options(limit two) See Tables 5 or 6 for descriptions and

combinations.

[c|ojalB1s|- |wlwlw|x|h[h|h|- |- [Ordering Code Number |

Standard Control Dampers(Product Family “C”):

Control dampers can be ordered to a maximum of
96 inches wide and 76 inches high. These dampers
are shipped as separate panels a maximum of
48 inches wide and 76incheshigh, and include
pin-to-pin coupling kit DMPR-KC202.
 

IMPORTANT: Thethird digit in the width and
height blockswill always be a
zero.   
 

Multiple Panels (Product Family “M”):

These damperswill be shipped as separate panels,
maximum of 48 inches wide and 76 inches high.

Eachindividual panelwill be identified for assembly in
the field.

Ordering size limits are 192 inches wide and
228 inches high.
 

IMPORTANT: All three width and height digits

 will be used for specifying size.
 

The following kits will be provided but will not be
factory assembled:

Jackshafts (DMPR-KC205two-panel, DMPR-KC206
three-panel) will be provided for dampers greater than
48 inches wide and 11 inches high (minimum of two
blades).

Vertical Coupling (DMPR-KC100)will be provided for
dampers greater than 76 incheshigh.

Support Bar (DMPR-KC200)will be provided for extra
support atinternal junctions of four panels.
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Options

  
 

 

 

 

 

 

Table 5: Standard Control Dampers Option Combinations

Code AI|B/IC{/F/G]H

Field-installed xX x x x

Left side air x |X

Dual x |X

1.5 inch L side

1.5 inch L side

12 inch wide side x

Table 6: Multiple Panel Control Dampers Option Combinations

Code Option Description BIC

B Left side linkage (whenfacing air leaving side) B

Cc Duallinkage Cc         
 

Notes: Limit of two factory-installed options.
Standard assembly includesright side linkage whenfacing air leaving side.

      Option *F" UT Option "G"

 

   Option "H"

Figure 7: Factory-installed Flange Options

 

 

 

 

 

 

Replacement Parts

Table 7: Replacement Seals

Description Number Description Number

Blade Seal, standard temp, double-piece DMPR-RCO01 Blade Seal, standard temp, 16-gauge after DMPR-RCO06

andairfoil middle,parallel 06/96, double-piece andairfoil top/bottom with

extensions

Blade Seal, standard temp, double-piece DMPR-RC002 Blade Seal, high temp, double-piece middle, DMPR-RC051

and airfoil middle, opposed opposed

BladeSeal, standard temp, 16-gauge prior DMPR-RCO03 Blade Seal, high temp, double-piece middle, DMPR-RCO052

to 06/96 parallel

Blade Seal, standard temp,airfoil with DMPR-RC004 Blade Seal, high temp, double-piece DMPR-RC053

extension top/bottom

Blade Seal, standard temp, double-piece DMPR-RCOO5 Blade Seal, high temp, double-piece DMPR-RC054

top/bottom top/bottom with extensions      
 

Note: The length ofall replacementblade sealswill fit a single blade in a 48 inch wide panel.
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Accessories

Table 8: Typical Accessory Kits
 

 

 

 

 

 

 

 

 

 

 

 

     

Description Kit Number Description Kit Number

Blade Pin Extension Support Bracket DMPR-KCO001 Horizontal Blade-to-Blade Bracket DMPR-KC151

3-1/4 inch Blade Pin Extension DMPR-KC002 90° Blade-to-Blade Linkage DMPR-KC152

7 inch Blade Pin Extension DMPR-KCO003 Support Bar DMPR-KC200

15 inch Blade Pin Extension DMPR-KC004 Damper Fastener DMPR-KC201

Blade Pin Extension with Coupler DMPR-KCO005 Pin-to-Pin Coupling DMPR-KC202

BladePin Extension Coupler DMPR-KCOO6 Drive Arm and U-bolt DMPR-KC203

Crank Arm,7/16 inch shaft, adjustable DMPR-KCO50 One-Panel Jackshaft DMPR-KC204

1 to 2-3/4 inch radius

Blade Arm DMPR-KC054_ Two-Panel Jackshaft DMPR-KC205

Internal Vertical Blade-to-Blade Linkage DMPR-KC100 Three-Panel Jackshaft DMPR-KC206

Extemal Vertical Pin-to-Pin Linkage DMPR-KC101 Manual Locking Quadrant DMPR-KC250

Linkage Rod,4 feet DMPR-KC102 Universal Mounting Bracket DMPR-KC251

Honzontal Face/Bypass Bracket DMPR-KC150_ Collar DMPR-KC252
 
Note:

using DMPR-KC003.

Weight

Table 9: Approximate Weights (does not include packaging), Ib (kg)

A Blade Pin Extension is standard with all control dampers. Additional blade pin extensions without brackets are ordered

 

 

 

 

 

 

 

 

 

 

 

 

 

 

        

Height,in. Width,in.

12 18 24 30 36 42 48

6 5 (2.3) 8 (3.7) 9 (4.1) 11 (5.0) 13 (5.9) 15 (6.8) 17 (7.7)

12 9 (4.1) 12 (5.4) 13 (5.9) 15 (6.8) 17 (7.7) 19 (8.6) 21 (9.5)

18 13 (5.9) 16 (7.3) 18 (8.2) 20 (9.1) 22 (10) 24 (11) (14)

24 15 (6.8) 18 (8.2) 23 (10) 28 (13) 32 (15) 35 (16) 40 (18)

30 16 (7.3) 20 (9.1) 27 (12) 33 (15) 39 (18) 45 (20) 52 (24)

36 18 (8.2) 24 (11) 32 (15) 40 (18) 46 (21) 53 (24) (0 (27)

42 21 (9.5) 30 (14) 36 (16) 44 (20) 50 (23) 58 (26) 65 (30)

48 29 (13) 35 (16) 42 (19) 50 (23) 57 (26) 65 (30) 2 (33)

54 32 (15) 39 (18) 45 (20) 53 (24) 63 (29) 71 (32) 1 (37)

60 35 (16) 42 (19) 48 (22) 56 (25) 66 (30) 74 (34) 90 (41)

66 38 (17) 45 (20) 51 (23) 59 (27) 69 (31) 77 (35) 9 (45)

72 41 (19) 48 (22) 54 (25) 63 (29) 72 (33) 84 (38) 103 (47)

76 45 (20) 55 (25) 65 (29) 76 (35) 86 (39) 97 (44) 108 (50)  
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Technical Data
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Figure 8: Pressure Drop Curve - Fully Open

The pressure dropis the sameforall models.
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- Figure 9: CD-1310 Leakage Resistance

10x 76
48x12

48x76
48 x 48—

 

  

N
N

 

 

 

 

 

f
 

St
at
ic

Pr
es
su
re

=
in
ch
es
W
G

p
S

S
e
i

'

o
N

|
— N
o

| i/,

            Wy
 

1 2 3 4578 910 15 20 30

Leakage Rate = cfm/sqft

Figure 10: CD-1320 Leakage Resistance
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Figure 11: CD-1330 Leakage Resistance

 

The graphs show resultantair leakage through the
damper, corrected to standard temperature and
pressure conditions, as determined using
instrumentation and procedures in accordance with
AMCAStandard for Test Methods for Louvers,
Dampers, and Shutters No. 500.
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Specifications

 

 

 

 

Product M9104 Series Electric Motor Actuator

Power Requirements Floating: 20 to 30 VAC at 50/60 Hz; 3.4 VA supply, minimum; Class 2

Proportional: 20 to 30 VAC at 50/60 Hz; 5.0 VA supply, minimum; Class 2

Input Signal Floating: 20 to 30 VAC at 50/60 Hz

Proportional: 0 to 10 VDC or 0 to 20 mA

Input Signal Adjustments Floating: CW and COM Terminals, CW rotation;

CCW and COM Terminals, CCW rotation

Proportional: Voltage Input or Current Input

0 (2) to 10 VDC or 0 (4) to 20 mA

0 to 10 VDC, CW rotation with signal increase

Jumper-selectable:

Factory Setting:

 

 

Proportional: Action is Direct (CW) or Reverse (CCW) with signalincrease

(jumper-selectable).

Input Impedance Floating: 250 ohms, nominal

Proportional: Voltage Input, 150,000 ohms; Current Input, 500 ohms

Feedback Signal Proportional: 0 to 10 VDC or 2 to 10 VDC for 90° (1 mA at 10 VDC)

Switch Contact Rating

Electrical Connections

Mechanical Connection

(Correspondsto input signal span selection.)

Two SPDT(Single-Pole, Double-Throw) rated at 24 VAC 1.5A inductive, 3A resistive, 35 VA

maximum per switch

1/4 in. spade terminals (optional Pluggable Terminal Blocks)

3/8 to 1/2 in. (10 to 12.7 mm) round shaft or 3/8 in. (10 mm) square shaft
 

 

 

 

 

Enclosure NEMA2, IP32

Torque Running: 35 Ib-in (4 N-m)

Breakaway: 35 Ib-in (4 N-m) minimum

Stall: 40Ib-in (4.5 N-m) minimum

Cycles 100,000full cycles, 2,500,000 repositions rated at 35 Ib-in (4 N-m)

Audible Noise Rating 35 dBA maximum at 1m

Rotation Adjustable from 30 to 90°, CW or CCW
 

90 Degree Rotation Time

Ambient Operating Conditions

Ambient Storage Conditions

Dimensions (H x W x D)

Shipping Weight

Agency Compliance

Nominal 90 seconds at 60 Hz

Nominal 108 secondsat 50 Hz

-4 to 125°F (-20 to 52°C); 90% RH maximum, non-condensing

-40 to 176°F (-40 to 80°C); 90% RH maximum,non-condensing

5.9 x 4.2 x 2.64 in. (150.1 x 106.5 x 67 mm)

2.4 Ib (1.08 kg)

UL 873Listed, File E27734, Guide XAPX

CSA C22.2 No. 139, File LR85083, Class 3221 02

CEDirective 89/336/EEC

The performance specifications are nominal and conform to acceptable industry standards. For application at conditions beyond these specifications,

consult the local Johnson Controls office. Johnson Controls, Inc. shall not be liable for damages resulting from misapplication ormisuse ofits products.

NSON
CONTRSLS

Controls Group

507 E. Michigan Street

P.O. Box 423
Milwaukee, WI 53201

Printed in U.S.A.

www.johnsoncontrols.com
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Table 8: Repair Kits

Valve Code Number Repair Kit Code Number Description 

 
V-3766 V-3754-6010* Spring Kit, 3-6 psig, 1/2 in. stroke for V-3011,

VB-3766 V-3020, V-3752, V-3755, V-4510, V-5250

(1-1/2 and 2), V-3754 (1/2 and 3/4), and V-3766

(1/2) Valve with V-3000-1 or V-3000-2 Actuator
 
V-3966 V-3754-6009* Spring Kit, 9-13 psig, 1/2 in. stroke for V-3011,

VB-3966 V-3020, V-3212, V-3752, V-3755, V-3970,

V-4322 (1-1/2 and 2), V-3974, V-3966,

V-6139 (1/2), V-3754, V-3974, V-4324

(1/2 and 3/4) Valve with V-3000-1 or V-3000-2

Actuator
 
V-4332 V-4332-6001* Spring Kit, 4-8 psig, 5/16 in stroke for V-3212,

VB-4322 V-3970, V-4322 (1/2 and 3/4), V-4332, V-4333

(1/2), V-4334 (5/8), and VT Valve with V-3000-1

or V-3000-2 Actuator

V-3752-6022* Spring Kit, 9-13 psig, 5/16 in. stroke for V-3011,

V-3020, V-3212, V-3752, V-3755, V-3970,

V-4322 (1/2 and 3/4), V-4334 (5/8), V-4332,

V-4333, V-5416, V-7416 (1/2),

V-6143 (3/8 and 3/4) and VT Valve with

V-3000-1 or V-3000-2 Actuator

 

 
All Assemblies V-9999-608** Ring Pack Packing Kits: Single Pack

V-9999-610** 10-Pack

(Contains enough materials to repack

10 valves)

V-9999-630*** 50-Pack

(Contains U-cups and O-ringsonly to repack

50 valves)

 

     
 
* Spring kit contains: spring, upper and lowerspring plate, stem extension, lock screw,

andinstructions.

** Packing kit contains: O-rings, crocus cloth, assembly tool, gland nutliner, guide, extractor/installer, ring pack assembly,

follower, grease andinstructions.

** Silicone greaseis not includedin this kit; order V-9999-606 separately.

Note: For actuator repair parts, refer to the appropriate actuator product bulletin.
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Table 9: List of Valid Flare Valve Code Numbers
 

 

 

 

 

 

 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

         

Pneumatic

Valid Pneumatic Spring Range Cv Style

Valve/Actuator

Assembly Code Number

V-3766-1001 3-6 1.0 N.O.

V-3766-1002 3-6 1.7

V-3766-1003 3-6 3.2

V-3966-1001 9-13 1.7 N.C.
V-3966-1002 9-13 3.2

V-4332-1004 9-13 1.2 MIX

V-4332-1006 9-13 2.0

V-4332-1007 4-8 1.2

V-4332-1009 4-8 2.0

VB-3766-1 None 1.0 PDTC

VB-3766-2 None 1.7

VB-3766-3 None 3.2

VB-3966-1 None 1:7 PDTO

VB-3966-2 None 3.2

VB-4332-4 None 1.2 MIX

VB-4332-5 None 2.0

Electric

Valid Actuator/Valve Actuator Valve Cv Valve BodyStyle

Factory-Assembly

Code Number

AV-8050-1007 VB-3766-1 1.0

AV-8050-1008 VA-8050-1 VB-3766-2 1.7 Two-Way(Flared)

AV-8050-1009 Floating/incremental VB-3766-3 3.2 (PDTC)

AV-8050-1016 VB-4332-4 1.2 Three-Way Mix

AV-8050-1017 VB-4332-5 2.0 (Flared)

AV-8051-1007 VB-3766-1 1.0

AV-8051-1008 VA-8051-1 VB-3766-2 1.7 Two-Way(Flared)

AV-8051-1009 Floating/incremental feedback}

=

\VB-3766-3 3.2 (PDTC)

AV-8051-1016 VB-4332-4 1.2 Three-Way Mix

AV-8051-1017 VB-4332-5 2.0 (Flared)

AV-8052-1024 VB-3966-1 1.7 Two-Way(Flared)

AV-8052-1025 VA-8052-1 VB-3966-2 3.2 (PDTO)

AV-8052-1016 Proportional VB-4332-4 1.2 Three-Way Mix

AV-8052-1017 VB-4332-5 2.0 (Flared)
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Specifications
 

Models Pneumatic Electric

 

See Tables 1 and 2 for

ordering code numbers.

V-3766—PDTC (Normally Open) VB-3766—PDTC
 

V-3966—PDTO (Normally Closed) VB-3996—PDTO
 

V-4332—Three Way Mixing VB-4332—Three Way Mixing
 

Service Hot and Cold Water
 

Control Air Connection

(Pneumatic Operation)

1/8 in. NPT BarbedFitting for 5/32 or N/A

1/4 in. O.D. Polytubing  
 

Flow Characteristics

Actuator Sizing/Max.

Closeoff Pressure

Valve Stem Diameter

Flow Coefficients (Cv)

Maximum Seat Leakage

Equal Percentage

See Tables 1 and 2.

1/4 inch

Two Way: 1.0, 1.7, 3.2; Three Way (Mixing): 1.2, 2.0. See Table 1 and 2.

PDTC(N.O.) and PDTO (N.C.): 0.05% of Maximum Rated Valve Capacity

Three Way Mixing: 0.5% of Maximum Rated Valve Capacity
 

Maximumm Recommended

Differential Pressure for Valve

Sizing

Rangeability

Valve Stroke

Maximum Allowable

Pressure/Temperature

35 psi (245 kPa)

See Table 1.

5/16 in.

(2-Way) V-3766, VB-3766, V-3966, VB-3966 400 psi (2800 kPa) up to 150°F (66°C)

Decreasing to 345 psi (2415 kPa) at 281°F (140°C)

(3-Way Mixing) V-4332 and VB-4332 250 psi (1750 kPa) Max. to 281°F (140°C)
 

 

 
 

 

 

 

 

 

Ambient Temperature Limit -10 to 150°F -10 to 140°F (-23 to 60°C) w/VA-8050 Actuator

(-23 to 66°C) -35 to 125°F (-37 to 52°C) w/M100 Series Actuator

Fluid Operating Temperature 281°F (140°C) Maximum 195°F (90°C) Maximum w/VA-805X Actuator

Limits 281°F (140°C) Maximum w/M100 Series Actuator

Materials Stem Stainless Steel

Plug PDTC(N.O.) and PDTO (N.C.): Brass with Molded and Bonded Composition Disc Three Way

Mixing: Brass (metal-to-metal seating)

Body Cast Brass with Natural Finish

Actuator Die Cast Aluminum with Enamel Finish See electric actuator product bulletin.

Diaphragm Molded Reinforced Synthetic Rubber N/A

Spring Ranges| 3 to 6 psi (21 to 42 kPa) N.O. Only N/A

 
 

 

  (Nominal) 4 to 8 psi (28 to 56 kPa) MX Only and

9 to 13 psi (63 to 91 kPa) N.C. and MX

BodyStyle and Sizes Offset Globe for 1/2 in. S.A.E. Flared Connections

Max Control Pressure 30 psi (210 kPa) | N/A

Accessories See Table 6.
 
Note: Forelectric actuator specifications, refer to the appropriate electric actuator product bulletin.

The performance specifications are nominal and conform to acceptable industry standards. Forapplication at conditions beyond these specifications,

consult the local Johnson Controls office. Johnson Controls, Inc. shall not be liable for damages resulting from misapplication or misuseofits products.

Controls Group
507 E. Michigan Street

P.O. Box 423
Milwaukee, WI 53201

FAN 977

Valve and Actuator Manual
Printed in U.S.A.
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CONTRELS
 |

M100G Proportional Motor Actuators

with DC/mA Control Signal Input

R81GAA-2 Interface Board   

The M100G Series Motor Actuator is used in
applications where dampersor valves are to be

modulated open or closed. Typical applications
include:

e positioning ofD-1300 Series Dampers

@ opening and closing a diverting valve

e@ positioning a hot water, chilled water, or steam

valve

e controlling an inlet vane damper on a fan

« outdoorair, return air, and exhaust dampers

@ face and bypass control

e blade positioning for variable volume fans

Refer to damper manufacturer's information to properly
size the damper and actuator. Return to normal
actuators are recommendedfor use with outdoorair

dampers. Figure 1: M100 Series Motor Actuator

 

 

Features and Benefits
 

() Output Versatility Both endsof output shaft can be usedforlinkage

connections for dampers andfull powerin both

directions

Q) Load Versatility Available in torques of 25, 35, 50, 75, and

150 in-Ibs (2.8, 4.0, 5.7, 8.5, and 17 N-m)

() Travel Adjustment Located in Easyfield screwdriver adjustment, reduces

  
 

 

Top Wiring Compartment installation time

Q) R81 Plug-in Electronic Faster replacementor conversions and when
Interface Boards necessary, shorter service times, reduces

inventory

© 1994 Johnson Controls,Inc. 1
Part No. 34-636-100, Rev. A



Operation

Use the jumperselectable, direct and reverse acting
M100G Series Motor Actuators with R81GAA-2circuit
boards in damperandvalve applications for
proportional 0 to 10 VDCor4 to 20 mAdirector
reverse acting control signals. This unit is a
replacement for existing M100G and M100H motor
actuators.

Note: Spring return models always return
Counterclockwise (CCW)to the zero position
whenpoweris removed.

 

        
Jumper

/ Jumpers Positions
  

 

Factory Installed
500 ohm Resistor   

Travel
Adjust

 

Adjust

Figure 2: R81GAA-2 Circuit Board

The boardis factory set in direct acting modefor 4 to
20 mA. Whendirect acting modeis selected, there will

be a Clockwise (CW) action of the motor actuator on
signal increase. When reverse acting modeis
selected by changing the orientation of the jumpers at
W1, there will be a counterclockwise action with a
signal increase. Selecting reverse acting modewill
require calibration.

A 500 ohmresistor with quick-connectterminals is
factory installed between terminal T1 and the DC input
terminal for 4 to 20 mA operation. Use the resistor for
applications with a DC mA current controller. The
resistor must be removedfor applications with a DC
voltage controller. An optional 750 ohm resistor
(RES22A-600) is available for 0 to 24 mA controlor
use with a JCI N500A controller interface.

Onptions

The following table lists the torque rating for each

model (MXXXGYZ-2--X = ModelNo.):

Table 1: Torque Rating
 

Model Description
 

M110 25in-lb (2.8 N-m) Torque with Spring Retum
 

 

)

M120 35 in-lb (4.0 N-m) Torque, Non-Spring Return

M130 50 in:Ib (5.7 N-m) Torque with Spring Return
 

M140 75 in-lb (8.5 N-m) Torque, Non-Spring Retum
   M150 150 in-lb (17 N-m) Torque, Non-Spring Return   

The torqueratings listed are relative to 90 degree
actuator rotation. When usedwith certain linkage
arrangements, a multiplication factor results when
actuatortravel is increased up to 270 degrees. See
the linkage instruction sheet for actual forces
developed.

The following table lists the input voltage options
(MXXXGYZ-2--Y = Power Source Option):

Table 2: Input Voltage Options
 

 

 

 

 

Option Description

A 120 VAC

D 240 VAC

G 24 VAC

H 24 VAC 1:1 Isolation     
Thefollowing table lists the factory mounted
accessories available (MXXXGYZ-2--Z = Accessory

Option):

Table 3: Factory Mounted Accessories
 

 

 

 

  

Option Description

A No auxiliary switch.

B One SPDTswitch S91DJ-1installed on

auxiliary end of M100.

c Two SPDTswitches S91EJ-1 installed on

auxiliary end of M100.

D S91PT-1 Potentiometer (1000 ohm)installed

on auxiliary end of M100.  
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Travel and Timing

The M100G MotorActuatortravel is factory set at

90 degrees andis adjustable from 65 to 270 degrees.

The timing of the actuator is 38 seconds for 90 degree
rotation and 60 secondsfor 160 degreerotation.

Whenusing Y20 valve linkage kits, each 15 degrees of

actuatorrotation results in 0.1 inch (2.54 mm)oflinear
movementof the rack assembly.

Load End

It is preferable that all linkage connections be made to
the drive shaft on the load end of the actuator. The
load endis rated for up to 200 Ibs dead weight. The
auxiliary end shaft drive should belimited to load
equivalents of 10 Ibs dead weight.

Direction of Rotation

Direction of Drive Rotation

Terminal8 to 9 Shorted

 

  

 

  

~_ 10° (ax.)

Zero Reference

Position

NI” Drive Shaft
2 A

Direction of Drive Rotation
Terminal 8 to 10 Shorted

| |
|

LKeyway

   | LOAD END
 

Figure 3: Direction of Rotation

All reference to the direction of rotation is when viewing
the load end as stamped on the actuator housing
shownin Figure 3. From this view, the CCW limitis

the zero reference.

The actuators are factory set at zero position, whichis
10 degrees clockwise from vertical (see Figure 3) and
for 90 degrees clockwise travel. Direction of spring
return models is always return to the CCW zero
position.
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Dimensions

 

 

 

 

 

  

 

   

 

           

    
 

0.56 Topew pa
158 | a7 C 676 4 Mounting Slots

“ : t
5.64
ay 4.88 |124

T

1.27 4.81
“3° 122 0.8828 | | 2293 4 Holes

185 a)
0.45 | 50. |1.31 | |—_— —>

> ee

  

 

  

 

38 33 

 

 

  

  

118

0.29 Side View
7

oa _] rll 4.65 | Lose Auxiliary Bnd

Figure 4: M100 with Spring Return Dimensions

 

Figure 4 showsthe dimensions for a standard M100 Power| 24 VACat 50/60 Hz, 25 VA spring
Series Motor Actuator. Allow additional space for Requirements return, 20 VA non-spring retum
options such as a switchkit itip tas) euitch it (hwo inehestaddlticnet Ambient Operating 40° to 125°F(-40° to 52°C),
length at auxiliary end). wae .

Conditions 90% RH non-spring return
-35° to 125°F (-37° to 52°C),

 

    
Jnstallation 90% RH spring return

AmbientStorage -40° to 125°F (-40° to 52°C),
Conditions 90% RH

Tools Neaded e Do notinstall the motor actuator in atmospheres
5 ci ; with explosive vapors or escaping gases, or where

* ssohewddiver, Puilips-nead (Ne. 1 Gr 2 tp) vapors having deteriorating properties might attack
e screwdriver,flat-blade, 1/8 inch tip the actuator’s metal parts.

e Seal wiring to return air systems to prevent
Precautions and Code Requirements aspiration of corrosive air into the actuator.

Note: All Series M100 Motor Actuators are for use only

as operating controls. Where an operating Mounting
controlfailure would result in personalinjury ‘ : Its f fina th
and/orloss of property,it is the responsibility of ° oe.jourta % i Iiteh welts gar mrganiting tine

the userto add devices(safety,limit controls) or ,
systems(alarm, supervisory systems) that e Upright mounting of the motor actuatoris
protect against and/or warn of controlfailure. preferred. This is not always possible and multi-

: position mounting is possible as long as the output
e Follow NEC andlocalelectrical codes. shaft is parallelto the floor.

e Disconnectall power supplies.

Observethe following rangesandlimitations:
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When mounting on a valve, do not mount below
the horizontal plane of the valve piping to prevent
damageto the motor actuatorif the valve leaks or
develops condensation.

Valve medium temperatures above 250°F (121°C)
are permissible only if the maximum ambient
temperature at the motoractuatoris less than
105°F (41°C).

Locate the motor actuator where the shaft and wiring
terminals are accessible.

Follow installation proceduresfor the linkagekit to

couple the motor actuator and the controlled
device.

Perform travel adjustments described in the
Commissioning Procedures section on page 9 as
required.

R81 Installation

M100X base motor actuators are provided with no
circuit boards mounted within the unit. Removethe top
cover and proceedto /nstalling Boards. To replace the
electronic circuit boards in an existing M100 Motor
Actuator, proceed asfollows:

Removing Boards
 

 

ACAUTION: Disconnectthe electrical power
supply before attempting to
remove wiring connections and
circuit boards to prevent possible
electrical shock or damageto the
equipment.   

Removethe motor actuators top cover by
loosening the two coverscrews.

Verify that power is removed from the unit and
disconnectall wiring connections to the terminal
board.

Loosen the bracket screw and removethe bracket.

Pull the vertical board straight upward. Be careful
not to bend or damagethepin terminals.

Remove the two screwsfrom the terminal board.

Removethe terminal board by grasping the
receptacles andlifting straight upward being
careful not to bend or damagethepin terminals.

Installing Boards

To install the circuit boards:

3:

Note:

Terminal
Board Screws Terminal

Board

 

   
=Receptacles

 

    

 

Pin Terminals

Figure 5: Terminal Receptacles

Install the terminal board by carefully placing the
terminal receptacles onto the pin terminals. The
terminal board engagesonly the pin terminals on
the right handside, just below the receptacles

shown.

Fasten the board in place using the screwsthat
are supplied with the R81 kit wheninstalling in

M100X.

Terminal

Receptacles “N

Vertical Board

——Pin

Terminals

 

Figure 6: Installing Vertical Board

Install the vertical board by carefully placing the
terminal receptacles onto the two sets of pin

terminals as shownin Figure 6.

Properlyalign all pins within the receptacle.
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Figure 7: Installing Bracket

4. Place the bracket, supplied with the motor
actuator, over the vertical board and fasten the
bracketin place with captive screw through the
terminal board as shownin Figure 7. The bracket
is provided for use with M100X baseactuators.

eG)
[d MODEL NO.

M150

Base Actuator
Requires R81 Elecronic Board Kit  

 

,
1 Identification

This Model Contains
REI1GAA-2 Electronic Board Kit Label  

Figure 8: Installing Identification Label

5. Install the adhesive backedlabel supplied in the
R81 kit when being applied to an M100X base
actuator.
 

IMPORTANT: As shownin Figure 8, locate the

label on the insulation barrier.
The letter on the R81 label will

complete the numberthat
identifies the Series M100 with
the R81 installed.   

Install the motor actuator.

Makecontrol and 24 VAC wiring connections.

Turn on powersupply.

Adjust, and check operation.©
O
N
®

Wiring
 

ACAUTION: Disconnect the electrical power

supply before wiring the motor
actuator to avoid possible
electrical shock or damageto the

equipment. Always disconnect
the 24 VAC powersupply before
attempting to make any wiring

connections.   
Makeall wiring connections using copper conductors
only. Wire in accordance with NEC andlocal

regulations.

Wiring

Compartment

 

Figure 9: Attaching Wiring Junction Box To M100

Makeall splices in junction boxes using approved
solderless connectors, or by soldering and then taping
the connections. Locate all splicing and excess wiring
outside the motor actuator wiring compartment. If
desired, add a standard electrical box to the wiring
compartmentof the motor actuator as shownin

Figure 9.

Note: Use an electrical box to connect the high
voltage wiring to a Y68 top mounted

transformer.

Runsless than 50 feet (15 m) long require no shielded
cable for the VDC/mAcontrol wiring. Avoid running
low voltage control wiring in the same conduitasline
voltage or 24 VAC wiring or other conductors that
supply highly inductive loads (contactors, coils, motors,

generators,etc.).
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If the control wiring is over 50 feet (15 m) long, runina

commonconduit, or near inductive loads, we
recommendthe useof shielded cable. Use 22 AWG
gauge, Beldfoil 8761 or equivalent for runs up to

250 feet (76 m). For 250 feet (76 m) to 500 feet
(152 m) runs, use 18 AWG gauge Beldfoil 8760 or
equivalent. Connectthe shield only at the controller.

Do not connectshield to any other point.
 

Controller

   
Pt

Factory Installed

() 500 ohm Resistor

Power|< ae mt
Supply fl =

af |

o Hii

Figure 10: Typical Single Unit Wiring Diagram

  

   
 
 +DCInput

@)
    RBIGAA-2 EB (ESE
Transformer Wi *

©)

 

 

Thefactory installed resistor is fora mA
controller and must be removed when a
DC voltage controller is used.

Note:

Note: Powerthe controller by a separate
transformer, other than the transformer
powering the motor actuator.
  

Controller

   

   

Factory Installed
500 ohm Resistor

(+)
LL

+DC Input

©)
BOG:
‘©

  

 
24 am

ehie (P R81GAA-2

|

 

=

Power

Supply
4

Transformer
   

W

x    
 

 
 

 

 
   

  
Power 24 1
Supply VAC

T

0 8 qT 24 Power

VAC Supply
100) M100J [

9 9 X T2st
im

=
ro
ve
li
n

3
H

3
h
=

  nN   
Figure 11: Typical Parallel Wiring Diagram
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Power
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Transformer
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Power |=

Supply
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Transformer

  

   
24 +—l2=

VAC

 TA

   
R81GAA-2

 

 

 

Figure 12: Wiring to A350P

Figure 12 shows an A350P powered byan external
transformer driving an M100G MotorActuator with
DC voltage input. Note that the factory installed
resistor has been removed. When an A350Pis
powered by a Y350R PowerModule, the motor
actuator is powered by a separate 24 VAC supply.
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Actuator Two

Figure 13: Sequencing with A350P

Figure 13 shows an A350P sequencing M100G Motor
Actuators. Set actuator one zero adjust to minimum

(0.25 VDC) and set the span to the desired portion of
the A350Poutput signalthat will drive the actuator
from full CCW to full CW (example 5 VDC). Set
actuator numbertwozero adjust to the A350P voltage
output whereactuation will begin (example 5.5 VDC)
and set the spanto the desired portion of the A350P
output signal that the actuatorwill drive from full CCW
to full CW (example 9.5 VDC).

TC-6100

 

 

 

 
  

 

cower
supply

Transformer

 

 

 
Figure 14: Wiring To TC-6100

Figure 14 shows an M100Gwired to a TC-6100
Cybertronic Temperature Controller. Connections one

andthirteen are used.

To connectthe wires:

1. Loosen the two screwssecuring the top cover and
removethe top coverfor access to the wiring

terminals.

2. Use ahammerand punchto drive out one of the

accesshole plugs.

3. Install the conduit connector to the motor actuator
and secure using the conduit nut provided with the

connector.

4. Connect the controller to the terminals located in
the wiring compartment.

5. Connect 24 VAC to terminals T1 and T2.

Note: To avoid potential miswiring or control signal
problems, the use of separate transformers on
each M100is required.

For further information on any
of the controllers illustrated,
reference the applicable
controller literature.

A 500 ohmresistor for 0 to 20 mA with quick-connect
terminals is factory installed between terminal T1 and
the DC input terminal. The resistor is for applications

with a DC milliampere controller. Removethe resistor

for applications with a DC voltage controller. An
optional 750 ohm resistoris available for use with an

N500 Controller.

 
8 M100G Product/Technical Bulletin



The input impedance of the M100G Motor Actuators is Commissioning Procedures
44,000 ohms.

Checkout Procedure Zero and Span

After installation and wiring are complete, make The “Zero” (0.25 minimum, 24 VDC maximum) and
system settings and apply power. After assembling “Span” (2 minimum 18 VDC maximum) adjustments
the linkage and motor actuator to the valve or damper, are field adjustable. This allows the selection of any
cycle the motor actuator using the controller. portion of the signal input to fully modulate the motor

Observeat least three complete operating cycles to actuator.
see that all components are functioning correctly. Do

not stall the motor actuator with the damperor valve. If Manual Override
not allowed to complete the full stroke, damage to the
motoractuatorwill result. Use the following procedures to manually override the

motor actuator.

 

Travel Adjustment fr

CAUTION: This procedure is for checkout of
the actuator only and notfor
continuous operation of the motor

Therotationaltravel is field adjustable from 65 to
270 degreesrotation by turning the travel adjustment.
Changingthe travel adjustment affects the clockwise

  limit of the actuator’s rotation. actuator.

1. Run the motor actuatorto its CW limit by 1. Disconnectall control inputs before manually
jumpering terminals 8 and T1 (24 VAC supplied to overriding the motor actuator.
terminals T1 and T2). ay gs
—— ) 2. Connecting terminals 8 and T1 will drive the motor

2. Turn the travel adjustment potentiometer on the actuator in the CW direction. This will overridethe
terminal board clockwise to increase the travel and VDC/mAinput and drive the motortoits full

counterclockwise to reducethetotaltravel. adjusted travel.

3. For further information on travel adjustment, refer 3. Connecting terminals 8 and 10 will drive the motor
to the damperorvalve linkage instruction sheet. actuatorin the CCW direction. This will override

the VDC/mAinput and drive the motorto its
starting point.
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. Direct Acting Mode Calibration

1. Properly set up the motor actuator for the applied
input. Use a factory installed 500 ohm resistor
between T1 and DCinput for 0 to 20 mAsignal.

Use a field supplied 750 ohm resistor for 0 to
24 mA and noresistor for DC voltage input.

2. Set the jumpersto direct acting position as shown
in Figure 2.

3. Apply 24 VAC to terminals T1 and T2.

Increase the zero adjustmentto its maximum and
decrease the span adjustmentto its minimum.

Note: Direction indicators for increasing each
adjustmentare on the potentiometer.

5. Apply powerto the controller that supplies the
DC control voltage (mA) to the motor actuator.

6. Using a DC voltmeter, adjust the controller setpoint
to produce the minimum voltage at which the
actuatorwill be at its desired full counterclockwise
position.

Note: The motor actuator ignores voltages below the
selected value.

7. Slowly decreasethe zero adjustmentuntil the
motor actuator begins to respond. The motor
actuator should start and run clockwise about two
angular degrees.

8. Slowly increase the zero adjustment enoughto
return the motor actuatorto its normal CCW
position.

9. Leave the zero adjustmentset atthis point.

10. Adjust the controller setpoint to produce the
maximum voltage at which the actuatorwill be at
its desired full CW position.

11. Slowly increase the span adjustmentuntil there is
a slight CCW movementof the motoractuator.
The motor actuator should start and back up about
two angular degrees.

12. To be sure complete travel is achieved, the span
adjustment must be decreased just enough to
return the motor actuator to its maximum CW
travellimit.

13. Leave the span adjustmentsetat this point.

Repeat the preceding stepsto verify achievementof
the complete control range. Perform at least three

complete operating cycles of the system before leaving
the installation.

Reverse Acting ModeCalibration

1. Properly set up the motor actuatorfor the applied
input. Use a factory installed 500 ohm resistor
between T1 and DCinputfor 0 to 20 mAsignal.
Use a 750 ohm field supplied resistor for 0 to
24 mA and noresistor for DC voltage input.

2. Set the jumpers to the reverse acting mode as

shownin Figure 2.

3. Apply 24 VAC to terminals T1 and T2and wait for
the motor actuatorto travelto its full CW limit.

4. Decrease the zero and span adjustments to their

minimums.

Note: Direction indicators for increasing each
adjustmentare on the potentiometer.

5. Apply powerto the controller that supplies the
DC control voltage (mA) to the motor actuator.

6 Using a DC voltmeter, adjust
the controller setpoint to
produce the maximum voltage
at which the actuator will be
at its desired full CCW

position.

Note: The motor actuator ignores voltages above the

selected value.

7. Slowly increase the zero adjustment until the motor
actuator begins to respond. The motor actuator
should start and run clockwise about two angular
degrees.

8 Slowly decrease the zero
adjustment enough to return
the motor actuator to its
normal CCW position.

9. Leave the zero adjustmentsetat this point.

10. Adjust the controller setpoint to produce the
minimum voltage at which the actuatorwill be at its
desired full CW position.

Note: The motor actuator ignores voltages below the
selected value.

11. Slowly increase the span adjustmentuntil thereis
a slight CCW movementof the motor actuator.

The motor actuator should start and back up about
two angular degrees.

12.To be sure complete travel is
achieved, the span

adjustment must be decreased
just enough to return the
motor actuator to its
maximum CW travel limit.

13. Leave the span adjustmentsetatthis point.
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Repeatthe preceding steps to verify achievementof
the complete control range. Perform at least three
complete operating cycles of the system before leaving
the installation.

Troubleshooting

1. Removethe control signal.

2. Maintain isolated 24 VAC power.

3. Jumperpin 8 to T1, motorwill drive CW.

4. Jumperpin 8 to pin 10, motor will drive CCW.

Take the following stops to chock the proper
functioning of the motor actuator and associated
controls:

1. The voltage at terminal 10, with reference to
terminal T1, should be approximately +12 VDC
constant.

2. Be sure the actuator model selected has a range
that covers the controller voltages desired.

3. By adjusting the controller setpoint up and down,
the resulting voltage changes received by the
motor actuators should result in proportional

changesin the output voltage across terminal 8
and terminal 10. Output voltage should be
between 0 and -2 VDC (terminal 10 reference).

Replacement

The drive motor and geartrain are immersedin oil and
sealed in a die cast case. Therefore, maintenanceis

not necessary.

For replacement, contact the nearest Johnson
Controls Representative.
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Specifications

Product

Power Requirements

Rotation Timing

Ambient Operating

Conditions

Ambient Storage

Conditions

Dimensions (H x W x D)

Shipping Weight

Enclosure

AgencyListings

Accessories

{Order Separately)

M100G

24 VAC at 50/60 Hz, 25 VA spring return, 20 VA non-spring return

38 secondsfor 90° travel

60 secondsfor 160° travel

~40° to 125°F (-40° to 52°C), 90% RH non-spring return

-35° to 125°F (-37° to 52°C), 90% RH spring retum

-40° to 125°F (-40° to 52°C), 90% RH

5.64 in. x 4.38 in. x 4.94 in. (143 mm x 111 mm x 125 mm) without transformer

9 Ibs (4.1 kg) without transformer

NEMA-1

UL Recognized File E27734 Guide XAPX2

CSACertified File L4573 Class 4813 02

$91DJ-1, Auxiliary switch kit with one SPDT switch

S91EJ-1, Auxiliary switch kit with two SPDT switches

S91PT-1 Auxiliary potentiometer switch kit, 1000 ohms,1/3 wait

SEL12A-600R, Weatherproofing kit for S91

CVR83A-600R, Weatherresistant cover

Q99ADN-1 or Q99AUP-1, Assembly chargefor 2-wayvalves, 1/2 through 2 inch

Q99ADN-2 or Q99AUP-2, Assembly charge for 2-way valves, 2-1/2 inch and over

Q99ADN-3 or Q9I9AUP-3, Assembly chargefor 3-wayvalves, 1/2 through 2 inch

Q99ADN-4 or Q99AUP-4, Assembly chargefor 3-way valves, 2-1/2 inch and over

 The performance specifications are nominal and conform to acceptable industry standards. For application at conditions beyond these specifications,

consult the local Johnson Controls office. Johnson Controls, Inc. shall not be liable for damages resulting from misapplication or misuseofits products.

URHNSON
CONTRELS

Controls Group
507 E. Michigan Street
P.O. Box 423

Milwaukee, WI 53201 Printed in U.S.A
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Variable Air Volume Modular Assembly (VMA)
1400 Series

 

The VAV Modular Assembly (VMA)is a family of

configurable digital controllers. [he VMA1410 and
VMA1420include a controller, pressure sensor,

and actuator housedin a prewired unit. The
actuator uses a fast response stepper motorfor

quick damperpositioning. The VMA1430 includes
only the controller and prewired pressure sensor

and providesthe flexibility of an externalfloating or
proportional actuator.

There are many new and unique features that
reduce installation and commissioning time, while

enhancing Vanable Air Volume (VAV) system
operation. This makes the VMA the productof

choice for VAV systems.

The VMAis offered as three models:

e cooling only (VMA1410)

© cooling with reheat and/or fan (VMA1420)

e extemal actuator (VMA1430)

All are designed for pressure independent, single

duct systems. The VMA1420 and 1430 can also be
used with parallel or series fan powered boxes.
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Figure 1: VMA1430 and VMA1410/1420

 

 

Features and Benefits
 

QO) integrated Module

(} Enhanced Actuator

(VMA1410,1420)

Q) Automated Commissioning

Q) Advanced Diagnostics

() Network Communications

Q) Easy Configuration

C) Software Addressing 

Pre-assembled controller with pressure
sensor and actuator reducesinstallation time.
The VMA1410/1420 includes an actuator. The
compact footprint is easy to handle.

Fast response stepper motor drives the damper
from full open to closed in only 30 seconds and
accurately positions the damperto minimize
motor runtime, extending motorlife.

Proportional adaptive algorithms, patented

P-Adaptive and Pattern Recognition Adaptive
Control (PRAC) technologies provide
continuous loop tuning.

System deviations related to flow, damper
travel, and energy use can be identified and

corrected using comparative values.

VMAcan beintegrated as a part of a facility
managementsystem.

Simple question/answer software format for

quick selection of project specific applications.

Software addressing is available as an option
when remoteidentification is needed.  
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Actuator Enhancements

The VMA1410 and 1420 use a new actuator with

a fast response stepper motor, whichis quiet
(<35 dBA) and precise (23K resolution). The
stepper motordrives the damperfrom full open to

full close in 30 seconds.This significantly reduces

the time to commission and balance a VAV
terminal box. The stepper motor quickly and
accurately adjusts the damperposition in response

to new conditions, which minimizesposition
hunting and motor runtime. The VMA1430utilizes
an externalfloating/3-wire (incremental) or
proportional actuator.

A pplications

The VMAcan be configured for most single and
dual duct VAV applications. If using a VMA1420 for
a dual duct application, an external damper and
DPT sensor are required. The VMA1430 requires

two external actuators and an additional DPT for
the dual duct application. Standard applications
reside in the HVAC PRO™library, which utilizes a

question/answerwizard format.

See Table 1 and Table 2 for more detailed
application and control options. Also refer to the
Vanable Air Volume Modular Assembly (VMA)
Application Note (LIT-6375125).

Table 1: Applications
 

 

 

 

 

 

 

 

 

  

Applications Control Options Model Model Model
VMA1410 VMA1420 VMA1430

System Types Single Duct Vv

Dual Duct Vv Vv

Fan Powered (Series or Parallel) v v

Pressure Independent Vv v v

Heating (Terminal Box) Floating 3-wire Valve Actuator v v

Proportional Valve Actuator v v

Normally Open (N.O.) or vY Y

Normally Closed (N.C.) Valve

1-3 Stage Electric v v

Heating (Supplemental) Floating 3-wire Valve Actuator v v

Proportional Valve Actuator Vv v

Normally Open (N.O.) or vY ¥
Normally Closed (N.C.) Valve

Single Stage Electric v Vv

Cooling (Terminal Box) Stepper Motor Damper Actuator Vv v

Floating/3-wire (Incremental) Damperand Valve Vv ¥Y

DamperActuator

Proportional Damper Damperand Valve v v
Actuator

Fan (Fan Powered Terminal Parallel, Temperature based v v

Box)

Parallel, Air Flow Setpoint Vv Vv

Series, On/Off Control v Vv

Series, Proportional Control v Vv

Lighting On/Off (In Relation to Occupancy v Vv
Mode)

Modes Occupied/Temporary Vv Vv Vv
Occupied/Standby/
Off/Shutdown/Window
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Advanced Diagnostics

The VMAhasseveral unique diagnostic features.
On the VMA1410/1420, the damperpositionis
recorded to identify any deviations that may
indicate problems with dampertravel. Diagnostics

include damperstall detection (VMA1410/1420
only), starved box detection, actuator motor duty
cycle, VAV box flow test, and others.

The space temperature and airflow are constantly

monitored and alarm to alert the operator of
system changes. The operator can react quickly,
taking corrective action to get the system backinto

desired operation. This assures occupants better
comfort control.

Functionality

Quick installation and easy commissioning help to
greatly reduce VMAsetuptime. The integrated
VMApackage design reducesoreliminates the
need to fasten and wire the sensor and actuator

(VMA1410/1420) to the controller.

The unique stepper motorin the VMA1410/1420
allows fast positioning of the damper. Modular
assembly and automated tuning reducesthetotal
time spent at the job site, yet provides a quality

installation. New software commissioning tools
quickly monitor and adjust all operating
parameters.

If a powerfailure occurs, there is no need to reload
software, since the programs and configuration

data are saved in non-volatile Flash memory.

Additionally, firmware upgrades can be
downloaded to existing units when enhancements
are developed, without replacing the VMA.

HVAC PROsoftware and VMA Balancing Tool
(VBT) software allows remote checkout and

commissioning of the VAV box.

The user can also assign addressidentification to
the VMA1400Series product either using
hardware DIP switches or software. Hardware
addresses must be maintained at 0 or 255 to allow
software addressing to be selected.

A utomated Commissioning

Simply mount, wire, configure, download, and
commission the controller. There is no need to set
proportional bands and integration terms, since

loop tuning is done automatically. You do not need
to set any jumpersor switches. Even network

addressing can be donevia software,if desired.
Refer to Table 2 for point assignments and ratings.

The VMA1410 and VMA1420 are configured to set
the end-stops automatically (patent pending). On
powerup,the actuator drives to both hard stops on
the VAV box and remembersthesepositions.
These automated features get your system
operating quickly.

Hardware

The VMA modular assemblyis in a durable
plenum rated plastic housing. The controller and
pressure sensor are enclosed in one module
attached to the actuator, while the VMA1430 uses
a separate, external actuator.

The unique VMAplastic housing may eliminate the
need for a separate enclosure for plenum rated

construction. Check code requirements for
appropriate applications. Line voltage relays and
transformersstill require an enclosure.

The N2 communication connector has removable

screw terminals. I/O connections to the VMA are
easy-to-use spade lugs.If you prefer screw
terminal I/O connections, be sure to order the
appropriate optional removable screw terminal kit
accessories.

The differential pressure sensor in the VMA1400
Series controllers provides consistent flow
readings with minimal drift. This means auto-zero
calibration is required less often. There are no

filters to change, which ensures accuracy.

A Light-Emitting Diode (LED), visible through the
VMA housing, indicates that power is connected

and communication has beenestablished.
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Table 2: Available VMA Models

 

 

 

 

 

      
 

VMA1410 VMA1420 VMA1430

Inputs/Outputs Points Rating (Cooling (Cooling (External

Only) wi/reheat) Actuator)

Analog Inputs:

Zone Temperature — Al-1 1K Ni, Si, Pt, or 2.25K NTC Vv Vv v

Zone Setpoint Al-2 1.6K ohm Potentiometer Vv v v

Sideloop (humidity, dew point) Al-3 0-16 VDC v v

Supply Air Temperature or Al-4 1K Ni, Si, Pt, or 2.25K NTC v v
Supplemental Heat

Temperature

Velocity Pressure Internal 0-374 pa (0-1.5 in. W.C.) Vv Vv Vv

Binary Inputs:

Temporary Occupied Button BI-4 Dry contact Vv v Vv

Occupied BI-2 Dry contact v v v

Off or Window or Shutdown BI-3 Dry contact Vv v v

Analog Outputs:

Proportional Heat or External AO-1 0-10 VDC @ 10 mA Vv Vv

Damper AO-2 0-10 VDC @ 10 mA Vv Vv
Binary Outputs:

Lights, Fan, External Damper, BO-1- |24 VAC Triac @ 0.5A each Vv Vv

Box Heat- Valve or 1-3 stage BO-5
Electric Supplemental Heat-
Valve or Single Stage Electric
Box Heat

Stepper Motor with Position Internal 2-phase Stepper[up to Vv ov
Feedback 93° rotation @ 4 N-m (35 Ib-in)]

/nstallation

Field mounting the VMAis easy. Minimal wiring
and fastening, automatic loop tuning, fast damper
response, and multiple units powered by
one transformer are only some of the timesaving

features.

The small housing dimensions (L x W x H),
153 x 102 x 102 mm (6 x 4 x 4 inch)
[153 x102 x 83 mm (6 x 4 x 3.25 inch) for the

VMA1430] meets industry mounting requirements
and is easy to handle. The VMA1430 hasa flat

plastic base instead of an actuator.

Only one mounting screw is used to mount the

VMA1410/1420 to the VAV terminal box.
Two screws mount the VMA1430. Additionally, on
the VMA1410 and VMA1420,a single set screw
attaches the dampershaft to the actuator. The set

screw hasa self-locking cup point end to resist
loosening dueto vibration.

The actuator coupling is serrated, providing
additional damper shaft grip and minimizing shaft
slippage during operation. The coupling

accommodatesshafts from 10 mm (3/8 inch) square
or round, up to 13 mm (1/2 inch) diameter round.
A gearrelease lever allows easy resetting of the
damperto full open or closed.

The controller address, which is unique for each
VMA,canbe set using the DIP switches that are
accessible through the VMA housingorvia

software using HVAC PROsoftware Release 7.02
or later. Refer to the HVAC PRO User's Guide
(LIT-6375040) for details.

Multiple VMAs can be connected to a single
transformer. Refer to the Variable Air Volume

Modular Assembly (VMA) 1400 Series Overview

and Engineering Guidelines Technical Bulletin
(LIT-6363120).
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The AC powerinputis isolated from the DC inputs

and outputs by an internal transformer. This
eliminates polarity issues, ground loops, and the
need for a separate isolation transformer. Power,
N2 communications, and binary outputs are all
separately isolated.

Metasys® Network Configuration

You can realize even greater benefits when the
VMAis part of a larger Metasys Network that
serves your facility. To accommodate indoorair

quality concerns and energy savingsstrategies,

the Metasys Network provides more complete
building control than before. The VMA connects to

the Metasys N2 Bus and a Network Control
Module (NCM200orlater).

With the network configuration, you can plug your

laptop directly into the NCM to monitor controllers
on the N2 Bus. No additional converters are
required.

Too! Configuration

The VMAintegrated controller is easily configured
using the HVAC PROsoftware tool. HVAC PRO
softwareis part of the M-Tool suite of tools. The
software also runs on a Metasys Operator

Workstation (OWS) connected to the N2 Bus to
configure, download, and commission the
controller.

Configure the VMA using HVAC PROsoftware
(Release 7.02 or later) by simply responding to a
series of yes/no and multiple choice questions, and

then specifying setpoints and other parameters.If
you are using the dual duct application and/or new
TMZ1600 LCD display room sensor, you need

HVAC PROsoftware Release8.0 orlater to
configure the VMA 1400. HVAC PROsoftware has
a library of applications, control sequences, and

algorithms that automatically configure the
controller in response to your answers.

Once configured, you can make future changesto
the control setpoints and operating parameters

from any Metasys Operator Workstation or from
any laptop connected to the VMA or room sensor.

 

Demo Kit (AP-VMADEMO-0)
Looking for a great way to demonstrate the

exclusive features of the VMA to your customers?
Consider ordering a portable, easy to use VMA
Demo Unit. Simply connect a laptop to the unit and
use HVAC PRO or VBT software to demonstrate
the VMA advantage.

Room Sensors

A variety of room sensorsare available for use
with the VMA. Select the standard room sensor
TE-6400 nickel or platinum (1K ohm) sensoror
select the AP-TMZ1600-0 LCD room sensor.
The TMZ allows the user to change temperature

setpoints, select a timed override occupancy
mode,and view the outside air temperature —
simply by using the pushbutton keypad. The VMA
will also retrofit to existing silicon sensors
(TE-6000-960).

The VMA connects to the room sensorvia an 8-pin
phone jack. The TE-6x00 also offers models with
screw terminal connection.

Using the 6-pin phonejack on the TE-6x00 or
TMZ1600, you can connect a laptop to download,
commission, and balance.

Balancing Tools

The VMAincludes three new balancing tool
options, which makes balancing fast and accurate:

1. HVAC PRO commissioning tool. This is a
balancing tool screen to allow a balancerto
quickly make adjustments to the VMAwithout
needing to access the configuration. The

screen includes VMA parameterinformation
including box area, an automatically calculated
pickup gain, and flow (cfm) data.

2. VMA Balancing Tool (VBT) software. This
software is part of Configuration Tools
(Release 7.02 or later) and can be
downloaded to a common handheld interface

such as 3COM® PalmPilot™ or IBM®
Workpad™. Refer to the Using the VMA

Balancing Tool (VBT) Software Technical

Bulletin (LIT-6363092) for more information on
compatibility and functionality. VBT software is

also available to order as AP-VMAVBT1-0.
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A IM Tools

3. Alnor Balometer DB150 has a Johnson Controls An enhanced room schedule in spreadsheet
menu specific to balancing the VMA1400 format saves time to commission and balance the
product. The balometeris supplied with a VMA 1400 Series. New parameters can be added,
conversion cable that connects to the room including: minimum/maximum cfm, pickup gain,
sensor phonejack andallowsdirect box area, and bias setting.

communication to the VMA 1400 Series. Parameter adjustments can be madein the
All these tools are unique to the Johnson Controls spreadsheet, then downloadedto multiple VMAs,
VMA 1400 Series and provide easy methodsto even those with different configurations.
read and adjust parameters for better zone control. A spreadsheet report can be printed showing

information for all zones in the project.
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Figure 2: VMA in Metasys Network Diagram
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A ccessories (Order Separately)

Table 3: Accessories

Transformer

Screw TerminalKit

Room Sensors

Room Sensor Wall

Mounting Plate

AS-XFR100 Y63 through Y66 Series

Removable 2-position screw terminal kit (100 pcs)

AP-TBK1003-0* Removable 3-position screw terminal kit (100 pcs)
AP-TBK4N2-0 Replacement N2 Bus 4-position screw terminal kit (10 pcs)

* These terminals fit over the existing I/O spade lugs.

TE-6400 and AP-TMZ1600-0

TE-6400W-600 for room sensor. The AP-TMZ1600-0 LCD room sensoris shipped
with both a back plate and an optional wallbox mounting plate.

AS-XFRO50

AP-TBK1002-0*

 
8-pin Room Sensor

Communication Cables

(Connection made from

back of TE-6400 sensor)

Length Part Number

25 ft CBL-STAT25-SW

50ft CBL-STAT50-SW

75 ft CBL-STAT75-SW

100ft CBL-STAT100-SW
 

HVAC PRO

VBT Software

Converters

Note:

Specifications

Product Name

Product Code Number

MW-MTOOL-0, FA-MTOOL-0 (M-Tool Release 1.0 or later, which includes
HVAC PROsoftware Release 8.0, supports dual duct application and TMZ 1600
LCD room sensor).

AP-VMAVBT1-0 is available with Configuration Tools Release 7.02 or later and
M-Tool Release 1.0 or later.

AS-CBLPRO-2 IU-9100-0 (Europe) MM-CVT101-0 (US)

The Zone Terminal does not communicate with the VMA.

Variable Air Volume Modular Assembly (VMA)

Cooling Only Models: Cooling w/Reheat

and/or Fan:
External Actuator

Models:

AP-VMA1430-0

 

Single Unit AP-VMA1410-0 AP-VMA1420-0

Bulk Pack AP-VMA1410-0D AP-VMA1420-0D AP-VMA1430-0D

Buy American AP-VMA1410-0G AP-VMA1420-0G AP-VMA1430-0G

Supply Voltage 20-30 VAC at 50 or 60 Hz
 

Optional Fuse Current

Power Consumption

Ambient Operating

Conditions

Ambient Storage

Conditions

Terminations

_ Continued on next page...

0.6 ampere for VMA1410; 2.0 ampere for a VMA1420; 1.2 ampere for VMA1430

VMA1410/1420

VMA1430

10 VA maximum (Relay and valve requirements not included.)

3 VA maximum (Damperactuator, relay, and valve requirements
not included.)

0 to 50°C (32 to 122°F)

-40 to 70°C (-40 to 158°F)

6.3 mm (1/4 inch) spade lugs (Communication has screw terminals.)
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Specifications (Cont.)

 
Serial Interfaces

N2 Controller Addressing

Communications Bus

Mounting

Housing

Dimensions (L x W x H)

Actuator Torque

Shipping Weight

Electrical Inputs

Velocity Pressure

Outputs

Standards Compliance

N2 Bus and Zone Bus

DIP switch set (1-253) Addresses 254 and 255 are reserved. Software addressable
with HVAC PROsoftware, Release 7.02 orlater.

N2 between VMA and NCM (3-wire). Zone Bus between VMA and room sensor
(8-pin phone jack or wire to spade lugs or optional plug-on terminals)

One screw (included) mounts the VMA1410/1420 to the VAV box. One screw
attaches dampershaft to the actuator, 8 mm (5/16 inch) square head set screw

with 44 N-m (375Ib-in) of axial holding powerfor up to 13 mm (1/2 inch) round

dampershafts. Minimum dampershaft length is 44.5 mm (1-3/4 inch).
Two screws(included) are used to mount the VMA1430to the VAV box.

Plastic housing for controller/actuator with UL94-5VB Plenum Flammability Rating

VMA1410/1420 153 x 102 x 102 mm (6 x 4 x 4 inch)

VMA1430 153 x 102 x 83 mm (6 x 4 x 3.25 inch)

4 N-m (35 Ib:in) minimum (VMA1410/1420 only)

VMA1410/1420 13.1 kg (29 Ib) for a box of ten, 1.3 kg (2.8 Ib) each

VMA1430 5 kg (10.6 Ib) for a box of ten, 0.5 kg (1.06 Ib) each

Analog Inputs:

e Nickel, silicon, or platinum (1K ohm) or NTC (2.25K) RTD room sensors,
1.6K setpoint potentiometer (2-wire)

e Voltage input for 0-10 VDC (humidity or dew point sensor)

Binary Inputs: Dry contacts

Input configurations vary based on modeltype.

Velocity Pressure for 374 Pascal (0-1.5 in. W.C.)

No outputs on VMA1410, except stepper motor.

Binary outputs, 24 VAC triac switched, 25-500 mA loads

Stepperdrive, 2 to 767 steps per second (23,000 step resolution) (VMA1410/1420
only)

Analog output, 0-10 VDC @ 10 mA maximum

CSA 22.2 No. 205, UL 916, UL 864 (UUKL), UL 94-5VB, FCC Part 15, Subpart B,

Class A and B, C-tick Australia/NZ, AS/NZS 4251.1, CISPR 22, Class B, CE
Directive (89/336/EEC, EN50081-1, EN50082-2) Industrial, IEEE 472, IEEE518,
IEEE587 Category A/B, IEC-950, IEC 801-2,-3, -4, -6, -7, -8, ANSI C62.41 A/B

The performancespecifications are nominal and conform to acceptable industry standards. For application at conditions beyond
these specifications, consult the local Johnson Controls office. Johnson Controls, Inc. shall not be liable for damages resulting from
misapplication or misuseofits products.

UBHNSON
CONTRELS

Controls Group
507 E. Michigan Street

P.O. Box 423
Milwaukee, WI 53201

www.johnsoncontrols.com
Printed in U.S.A.
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M9200 Series Electric Spring Return Actuator

  
 

The M9200 Series is a direct-mount, spring return line
of electric actuators that operates on 24 VAC or VDC

powerandis available for use with on/off, floating,
proportional, or resistive controllers. These
bi-directional actuators do not require a damper

linkage, and are easily installed on a round shaft up to
3/4 in. (20 mm) diameter or a square shaft up to 5/8 in.

(16 mm). They can also be mountedto valves using
one of the M9000-5xx Valve Linkage Kits.

The M9200 models deliver 140 Ib-in (16 N-m) of

torque. The angle of rotation is mechanically adjustable
from 30 to 90°. Integral auxiliary switches are available
to indicate end-stop position or to perform switching
functions at any angle within the selected rotation
range. Position feedback is available through switches,
a potentiometer, or a 0 (2) to 10 VDCsignal.

 

Figure 1: M9200 Series Spring Return Actuator

 

Features and Benefits
 

Q) Bi-directional, Fail-safe Allows selectable rotation/spring return direction

Spring Return simplifying installation

Q) Four Control Input Types Meets the needs of most applications

GQ Wide Range Resistive input Interfaces to 3-wire resistive controllers from

100 to 10,000 ohms

Q Zero and Span Adjustment Allows sequential operation of dampers from a

on Proportional Models single input signal of 0 (2) to 10 VDC or

0 (4) to 20 mA

CQ) On/Off Control Provides simple, 2-wire control for low-cost

applications

Q Electronic Stall Detection Provides higher reliability by deactivating the

actuator whena stall condition is detected

C) Output Position Feedback Provides simple, closed-loop control with

accurate position sensing (standard on

proportional and resistive models, optional on

floating models)

 
Q Calibration Output on Increases speed and accuracy of zero and

Proportional Models span adjustments overthe entire range without

waiting for mechanicalrotation

() Manual Override Allows manual positioning when the actuatoris not

powered;simplifies setup andfield adjustments

©) NPT Conduit Adaptor Meetselectrical code requirements

(Included) 
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Aipplication Overview
 

IMPORTANT: This device is not designed or
intended to be usedin or near
environments where explosive vapors

or gases could be present, or
environments where substances
corrosive to the device’s internal
components could be present.  
 

M9200 actuators are designed to position air dampers
and valves in HVAC systems. Applications include:

@ positioning return air, exhaust, or outdoorair
dampers

® controlling face and bypass dampers

e positioning blades for variable volume fans

@ positioning valves used with an M9000-5xx Valve
Linkage

Refer to the manufacturer’s information to properly size
the damper,valve, and/or actuator.

Operation

IMPORTANT:
 

All M9200 Series actuators are
designed for use onlyin
conjunction with operating controls.
Wherean operating controlfailure
would result in personalinjury
and/orloss of property,it is the
responsibility of the installer to add
safety devices or alarm systems
that protect against, and/or warn of,
controlfailure.   
 

M9200 actuators operate on 24 VAC at 50/60 Hz
or 24 VDC. They use a DC motorwith stall detection
circuitry that operates throughoutthe entire stroke. The

proportional and resistive actuators employ noise
filtering techniques on the control signal to eliminate

response to spurious noise.

Rotation is mechanically limited to 93° by integral
end-stops. The position of the actuatoris visually
indicated from 0 to 90° on the cover. An anti-rotation
bracket prevents lateral movementof the actuator.

The damperposition can be set manually with the
manual override feature in the event of a powerfailure.

Installation

Parts Included

e@ M9216 actuator

@ NPT conduit adaptor(two included for actuators
with switches or a feedback potentiometer)

e  anti-rotation bracket

@ two No. 12-24 sheet metal screws

@ 5mm manual crank

Tools Required

e 1/4 in. (7 mm) and 1/8 in. (3 mm) flat-blade
screwdrivers

e Phillips No. 2 screwdriver

® center punch

e® adjustable wrench or 7 mm and 10 mm nut drivers

® needle-nosepliers

@ DVM or M9000-200 Commissioning Tool(for
models with zero and span potentiometers)
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Dimensions
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Spring Return Direction

The actuator is factory set to spring return in a
Counterclockwise (CCW)direction.

Clockwise (CW)

To changethe spring return direction to Clockwise
(CW), refer to Figure 3 and proceed asfollows:

1. Turn the actuator over, release the lockingclip
with a flat-blade screwdriver, and remove it from

  
  

 

 

  

the coupler.

2. Remove coupler and sleeve from thefront of the

actuator, and slide the sleeveoff of the coupler.

Smooth Half ; . Coupler

of Sleeve Widest Gap in tap Limit
Sleeve Teeth \ Xston

Position
s, Indicator
|Groove forthe

Locking Clip

Locking
Clip

Backof
the Actuatorjam

Figure 3: Changing the Spring Return Direction

3. Insert the sleeve into the back of the actuator with
the smooth half of the sleeve insertedfirst.

Makesure the widest gapin the sleeve teeth

align with the two guide marks on the backof
the actuator. (See Figure 4.)

Note:

 

IMPORTANT: Whenthe sleeve is changed from
the front of the actuatorto the
back,the actuator’s drive direction
is also reversed.   
 

CCW Spring Return Direction

Smooth Side of Sleeve
Splines on

-iB

CW Spring Return Direction

Wide Gaps in Sleeve Teeth

“His
YC uide Marks

f HX/ HN; rs @

| t )
\
\

Nee

Sleeve

    Guide Marks

 

Front

Triangle on Each Scale (for Scale Selection)

Figure 4: Location of Guide Marks

4. Align the tab on the coupler with the wide gapin
the sleeve teeth, and insert the coupler into the
front of the actuator.

5. Replace the locking clip to secure the coupler and

sleeve in the actuator.

6. Fill in the triangle on the actuator cover with a

marking pento indicate the scale being used.
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. Counterclockwise

To set the actuator to spring return in a CCW direction,
refer to Figure 3 and proceedasfollows:

1. Turn the actuator over, release the locking clip with
a flat-blade screwdriver, and removeit from the

coupler.

2. Removethe coupler from the front of the actuator,
and the sleeve from the backof the actuator.

3. Insert the sleeveinto the front of the actuator with

the smooth half of the sleeve insertedfirst.

Note: Makesure the widest gapin the sleeve teeth
align with the two guide marks on the front of

the actuator.

4. Repeat Steps 4, 5, and 6 of the previous section.

Mounting

 

IMPORTANT: Make sure the space betweenthe
back of the actuator and mounting
surfaceis at least 5/32 in. (4 mm).   
 

M9200actuators can be mounted in any convenient
orientation. They can beinstalled on a shaft thatis
3/8 to 3/4 in. (9.5 to 19 mm) roundor a 3/8 to 5/8 in.
(9.5 to 16 mm) square,3 in. (76 mm) or longer.If the
shaft is less than 3 in. (76 mm)long,install an
extension recommendedby the damperor valve
manufacturer. For 1 in. (25.4 mm) outside diameter
shafts, use the M9000-154 1 in. Jackshaft Coupler.

To mountthe actuator, proceed asfollows:

 

ACAUTION: Equipment Damage Hazard.
The tab on the anti-rotation
bracket mustfit midpointin the
actuatorslot to prevent actuator
binding and premature wear. 

 

U-bolt i

    

 

  

are, Position

with eee @) Indicator
Clamp (

Nuts (2) oF, a 244 BE amle

LAs
Coupler~[l.;’, 60

ed

Manual
Crank

Inserted in_J
the Override conn BOS

Gear

Dm-aayae So Po--- 3 Sie a6o7 t n8 ios ST

0 : .
9 01] Anti-rotation

e Bracket

: Gy

vypll Shaft

Center

<
—
_
_

>

 
Note: “A” is the distance from the center of

the holes in the anti-rotation bracket to
the center of the shaft. (See Table 1.)

Figure 5: Mounting Positions

2. Bend or cut the anti-rotation bracketto fit the
damperframe or duct as shownin Figure 6.

Anti-rotation

Bracket Tab
Slot for Bracket

No. 12-24 Sheet le ©
Metal Screws (2) |

7Lla

Y y
1 Anti-rotation Bracket \

@ Damper~ + ;
Frame

Cover Screw

 

 

   
Figure 6: Anti-rotation Bracket Positions

3. Attach the anti-rotation bracket to the damperor

duct with a 1/4 in. flat-blade screwdriver, using the
two No. 12-24 sheet metal screws provided.

  
 

1. Refer to the “A” Dimensionsin Table 1 and
Figure 5 to ensure the anti-rotation bracket tabfits

midwayin the actuatorslot.

Table 1: Shaft Sizes and Distances from

the Anti-rotation Bracket to Shaft Center
 

 

 

    

Shaft Diameter 5/8 in. 1/2 in. 3/8 in.

“A” Dimensions 8-1/4 in. 8-5/16 in. 8-3/8 in.

(See Figure 5.) 209mm 211mm 213mm 
 

Do not overtighten the sheet metal
screws,or the mounting surface
can bestripped.

IMPORTANT:

  
 

4. Slide the actuator onto the dampershaft,
positioning the anti-rotation bracket tab into theslot

at the bottom of the actuator. (See Figure 5.)

5. Insert the manual crank. Pushit in firmly, and turn
it CW 4 or 5 turns (position indicatoris at the
3 to 5° mark on the actuator scale). Turn the
manual crank 1/4 turn CCW to lock this position.

6. Close the dampertightly.
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7. Keeping the actuator flat, evenly hand tighten each
clamp nut onto the U-bolt. Use a 10 mm nutdriver
or adjustable wrenchto finish securing the U-bolt
to the dampershaft.

8. Turn the manual crank CW to releasethe spring,
and removethe manual crank. (The actuatorwill
spring return to its starting position.)

9. Verify that the actuator rotates freely throughout
the range. (This can be done by applying a full
stroke control signal or reinserting the manual
crank and turning it CW to rotate the coupler to the
fully open position.)

Rotation Range

The actuatoris factory set for 0 to 93° rotation. The
rotation range is changed byrepositioning the coupler
and adjusting the rotation limiters. This can be done by
using an input signal or the manual crank.

To changethe rotation range using the manual crank:

1. Push the manual crankinto the manualoverride
gearfirmly, and wind in a CW direction until the
position indicator reaches the 45° position.
 

IMPORTANT: Turn the manual crank in a
CW direction only, unless locking a
newposition.   

2. Lock this position by winding the manual crank
1/4 turn CCW oruntil a slight resistanceisfelt.

3. Use a 7mm nut driver to loosen the screws on the
rotation limiter. (See Figure 7.)

  

 

   

Limit Stop

(Increments 20
correspond B L410
to those on ‘
the opposite 4
side.)

Screws ~ ; Rotation

AGyeep 4y°7 om a \ \ go| Limiters (2)
imiter) 60

  

Note: Rotation limiters are shown

factory set in the fully down
position for 90° rotation.

Figure 7: Rotation Limiters

4. Slide the rotation limiter to the desired position,

and retighten the screws to a maximum of
30 Ib-in (3.4 N-m).

Examplesofrotation limiter adjustments:

For a range of 30°, adjust both limiters fully up.

@ To seta rotation range of 45°, adjust

one rotation limiter to 30° and the other to 15°.

e To set arange of 60°, adjust one limiter to 30°,
and leave the otherat 0°.

5. Reinsert the manual crank into the manual
override gear.

6. Repeat Steps 2 through 5 to set the rotation range
for the secondrotationlimiter.

7. Release the manual crank spring lock by windingit
1/4 turn in a CW direction.

8. Remove the manualcrank, and returnit to its
original position on the actuator cover.

Note: When changing the rotation range on models
with auxiliary switches, one or both switches
may need to be adjusted. (See Auxiliary
Switches section.)

Feedback Signal

The feedback signalwill vary with a changeto the
rotation range. The resistance feedback is reduced
corresponding to the reduced rotation range for the
AGD and AGE models.

For the HGA, HGC, JGA, and JGC models, a change
to the rotation range changesthe feedback signal and
the operating range proportionally. (See Figure 8.)

Rotation Range
Rotation Limiter Rotation Limiter
Adjustment paste.

ye a 60° 45° 30° *
0° 15° 36° 45° doe 5° 90°

 

 

 

 

 

 

           

0-10V
Direct Feedback |10.0V |8.3V| 6.7V |5.0V/3.3V_ |1.7V |0.0V

i 2-10V
Acting Feedback [10-2] 8.7V 7.3V 6.ov|4.7V |3.3V] 2.0V

0-10V
Souras Feedback 0.0V 1.7V| 3.3V}5.0V]6.7V [8.3V f10.0V

Acting Feedback |2:-0V

|

3.3V| 4.7V|6.0V |7.3V |8.7V 10.0V

Direct or oesonms 1350/1139] 902] gal 452/230] 0a
Reverse (>_7909 ohmSh gooActing Feedback 833 Q]6672)5002 333Q1 672} 0AQ
 

Note: 0-10V or 2-10V is available on HGA, HGC, JGA, JGC models.
0-135 ohms feedbackis available on AGD models and

0-1000 ohms feedback on AGE models.

Figure 8: Nominal Feedback Signal Relative to
Rotation Range
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Wiring
 

y'N CAUTION: Equipment DamageHazard.

Disconnectall power supplies
before wiring connections are
made,orprior to performing

maintenance. Checkall wiring
connections before applying
powerto the system.
Short-circuited or improperly
connected wireswill result in
permanent damageto the
equipment.   

Refer to Figure 9 for the applicable M9200 actuator.

Terminal Block1
 

 
 

 
  

       
  

 

VQOOVO QLY
112.8 1 2° 3
T T T I

a + . oy
COM cw* COM cw

1

| %
24 VAC 24 VAC
24 VDC 24.VDC

Floating Control On/Off Control On/Off Control

Models: AGA, AGC, AGD, and AGE Models: BGA and BGC

* CW rotation for the On/Off models when the coupler is

inserted in the front of the actuator, but CCW rotation

when it is inserted in the back of the actuator.

 

IMPORTANT: Makeall wiring connectionsin

accordance with the National

Because of the actuator’s movement
during operation, wire strain reliefs
must be provided. 
Electrical Code and local regulations.

 
 

 

 

    
 

S808 S88] WHS SSNS
1 2 3 4 5 § 4 2 3 4 §

a 2 ] Pog go 7 co aA gadpes + = + {

24V] I
~ 0-20mA.
72 ON0V

0-10V

Proportional Control
Models: HGA and HGC

24) ecw CW
Lak

100-10k ohms
0-10V

Resistive Input Control

Models: JGA and JGC

 

Note: Terminals 3 and 4 function as
CCW and CW references when
the Resistive models are in the
DA mode, butas CW and CCW

5 = Voltage Input references when these models
6 = Feedback Output are in the RA mode.

Terminal Block 2
Switch $2

1 = Common
2 = Power
3 = Calibration Out
4 = Current Input

Switch $1

   
 

 

     

 

10° 80° rd cw

heats NONC o%f fo0%

VQOQQVdCVVg Q Od
21 22 23 24 25 26 11.12 =13

FeedbackAuxiliary Switches
(Shown Factory Set)

Models: AGC, BGC,
HGC, and JGC

Potentiometer

Models: AGD = 0-135 ohms
AGE = 0-1000 ohms

Figure 9: Wiring for M9200 Models

 

 

IMPORTANT: There is a 25-second delay before
the actuator (except the BGA and
BGC models) respondsafter power
is applied.

Do not switch 24 VAC from CW to
CCW (or CCW to CW)in less than
0.5 seconds.
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With the Conduit Adaptor (M9000-100 included)Options

Wiring is made through the conduit openings or Refer to Figure 11 and proceedasfollows:
through the conduit adaptor, which converts the 4. Push the clasie st tof th duit .
opening for a threaded NPT conduitfitting. & FRETS PissUS Sabor Ie ReneePelialg

with fingertip.

. . ; 2. Slide the capture nut into the slot located inside of
Through the Conduit Openings the conduit opening. (See Figure 11.)

Depending on the M9200 modelselected, one or both
conduit openings are used. Refer to Figure 10 and
proceed asfollows:

1. Loosen the cover screw with a No. 2 Phillips
screwdriver, and removethe actuator cover.

 

2. Pushthe plastic plug out of the conduit opening

Figure 11: Capture Nut

Insert the conduit adaptor into the conduit opening,

with fingertip.

Cover

SaeenSoN™,
and handtighten by turning in a CW direction asim he

—QoQ Sg
0 9 shownin Figure 12.

Plugs i
Conduit Fitting

wo

 

_
L

 

(Conduit Openings) ’
(Not Provided)

Conduit Adaptor—

Figure 10: Location of the Conduit Openings \ \

“Dun3. Puncture a hole through the centerof the plug with ww —
a Phillips screwdriver, and reinsert the plug into the Opening
conduit opening.

4. Insert the cable wires through the hole in the Figure 12: Conduit Adaptor Wiring

conduit plug, and connect to the terminal block

Using Tie mang lagraras if Figures, IMPORTANT: Useflexible metallic conduit orits
5. Replace the actuator cover, and retighten the equivalent with the fitting. Do not

overtighten the conduit adaptorinto
the actuator to avoid damaging the
actuator housing.

cover screw.

  
 

4. Insert the conduit fitting (not provided) into the
adaptor, and hand tighten in a CW direction.
(See Figure 12.)

5. Insert the cable wires through the conduit adaptor
assembly, and connectto the terminal block using
the wiring diagramsin Figure 9.

6. Tighten the clamp on the conduitfitting.
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Calibration

JumperSettings

Floating (AGA, AGC, AGD,and AGE) and on/off (BGA
and BGC) models do not have jumpersettings.
Resistive (JGA and JGC) models are factory set for

direct acting with Jumper W1 in the DA position.

Proportional (HGA and HGC) models are factory set
with Jumper W1 in the DA position, Jumper W2in the
0 to 10 VDC or 0 to 20 mA position, and Jumper W3
in the fixed position. (See Figure 13.)

    

 

Jumper W1

Direct Acting (DA)
Reverse Acting (RA)
Rotation Direction

with Increasing Signal

Factory Set
mn I

 

     

 

  

 

      

co™ a
CW) DA I(CCW)RA

Jumper W2

Factory Set
ox I

Voltage Input

0-10 VDC

Current Input |
0-20mA_ __! 4-20 mA

eedbac Ouput,

-10 VDC -10 VDC

Jumper W3

Factory Set
oo | coo
Fixed lad stable

Span Potentiometer

Zero Potentiometer

(1) Common

(2) Power
(3) Calibration Output
(4) Current Input
(5) Voltage Input
(6) Feedback Outpu

   
  

    
  

  
   
  

 

   Wat
  

  2-10 VDC

   

  

  

 

    
   

  
   

 

   

  

  
  

 

  

 

Terminal Block 2
Feedback

Potentiometer
(See Figure 9.)

Figure 13: Calibrating M9216 Proportional Models

Direction of Action

Drive direction is dependent on the position of Jumper
W1 and the spring return direction as shownin Table
2. To change the spring return direction, see the
Spring Return Direction section

Table 2: Settings for Direction of Action
 

 

 

 

 

Location of Drive Drive

Jumper W1/ Direction with Direction with

Direction of a Minimum a Maximum

Spring Input Signal Input Signal
Return

DA/CCW CCW CW

RA/CCW CW CCW

DA/CW CW CCW

RA/CW CCW CW     
 

To set an actuator for reverse acting, proceed as
follows for the appropriate model:

Proportional (HGA and HGC) and Resistive
(JGA and JGC) Models

1. Move Jumper W1 from the factory set DA position
to the RA position. (See Figure 14.)

2. Apply powerand then a control signal to the
actuatorto verify proper operation. (See Table 2.)

Note: HGA and HGC models may require
potentiometer settings. Proceed to the
Potentiometer Settings section.

Floating (AGA, AGC, AGD, andAGE) Models

Forfloating models, reverse the control wiring
connections from Terminals 3 and 4 to Terminals 4

and 3. (See Figure 9, Terminal Block 1.)

On/Off (BGA and BGC) Models

RA is selected by changing the actuator coupler for
on/off operation. (See the Spring Return Direction

section.)
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Potentiometer Settings
 

IMPORTANT: Both zero and span potentiometers
must be adjusted to ensurefull
actuatortravel and complete
calibration.  
 

The HGA and HGC models havetwo potentiometers,

zero and span. These potentiometers do not require
adjustment when JumperWS3is in the fixed position
(factory set). When Jumper W3is in the adjustable
(ADJ) position, proceed asfollows:

Use either Terminals 3 and 5 or Terminals 3 and 4,
a control signal, and a voltmeter. The zero and span
potentiometers can be adjusted as follows without
waiting for the actuator to drive to the final position.

Adjusting the Zero and Span

1. Verify that Jumper W2is in the 0 to 10 VDC
position, and place Jumper W3in the adjustable
(ADJ) position. (See Figure 13.)

2. Provide 24 VAC or 24 VDC powerto Terminal 1
(Common) and Terminal2.

3. Connect the Commonfrom the controllerto
Terminal 1, and either a voltage signal to
Terminal 5 or a current signal to Terminal4.

4. Connect Terminals 1 and 3 to a voltmeterto

monitor the calibration output.

5. Use a 1/8 in. (3 mm)flat-blade screwdriver to turn
the zero potentiometerfully CW and the span
potentiometerfully CCW.

6. Apply the minimum (zero point) control signal
required for positioning the actuator at the
minimum position.

7. Monitor DC calibration output. To adjust the zero
potentiometer, turn it CCW until the voltmeter
displays 0 volts orslightly less (-0.1 volt).

8. Adjust the control signal to the maximum voltage

desired to causefull rotation. (Signals greater than
10 volts have nofurthereffect.)

9. Monitor calibration output at Terminals 1 and 3.

Adjust the span potentiometer CW to increase the
calibration output to 10 volts.

10. Verify that the actuator is properly calibrated by

adjusting the control signal to the minimum and
maximum levels.

Example for a zero of 3 VDC and a span of 5 VDC:

a. Apply a 3-volt control signal to the actuator,

and turn the zero potentiometer CCW until the
calibration output at Terminal 3 is 0 volts.

b. Apply maximum voltage.(In this case,it is
8 VDC,which results in a span of 5 volts.)

c. Monitor calibration output at Terminal 3, and

adjust the span potentiometer CW until
10 volts is reached.

Note: Mechanical movementis not immediate due to
a delay in the actuator’s responseto the
control signal.
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Auxiliary Switches

The M9216-xxC models have built-in auxiliary switches
which can be set for any angle between 0 and 90°
(factory set for 10 and 80°) using either an input signal
or the manualcrank. (Refer to the Specifications
section for auxiliary switch ratings.)

The following procedures serve as examples to
changethe position of the auxiliary switch angles.

Adjusting Switch Cam S1

To changethe angle of Switch Cam $1 to 20°:

1. Insert the manualcrank into the manual override

gear.

2. Pushin and turn the manual crank CW.Using the
0 to 90° nodule guides, rotate the coupler until the
position indicator is at 20°.

3. Rotate Switch Cam S1 CCW,aligning the edge of
the switch cam with the switch plungeruntil the

   
Position
Indicator

Nodule Guides
(10° Increments)

Edgeof

  
Edge of

Figure 14: Switch Cam Angle Settings

Note: The normally closed contact closes, and the
normally open contact opens. (See Figure 9,
Terminal Block 2, Auxiliary Switches.)

Adjusting Switch Cam $2

To changethe angle of Switch Cam $2 to 70°:

1. Push in and turn the manual crank CW.Using the
0 to 90° nodule guides, rotate the coupler until the
position indicator is at 70°.

2. Rotate Switch Cam S2 CCW,aligning the edge of

the switch cam with the switch plungeruntil the
plungerrises. (See Figure 14.)

Note: The normally closed contact opens, and the
normally open contact closes. (See Figure 9,
Terminal Block 2, Auxiliary Switches.)

3. Turn the manual crank CW to release the spring,
and removeit. (The actuatorwill spring return the
coupler to the 0° position.)

4. Replace the actuator cover, and return the manual
crankto its original position on the actuator cover.

Replacement and Repair

Field repairs must not be made. To order, refer to
the Ordering Information section for the desired
product code number, and contact the nearest
Johnson Controls representative.
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Oraering Information

Table 3: Actuators Available
 

 

 

 

 

 

 

 

 

 

M9200 Series slolalulelolelolele

Electric Motor < 2 2 @ a i ¢ 2 S\8

Spring Return Actuator |= |= = ={s|< =|< sls
140 Ib-in(46N-m) [S/2/S/S/S}/S/S/S/F/S

On/Off Control *|*)*|*/] a]

Floating Control u|e|/ n/a

Proportional Control a|8

VDC and mA Input '

with Zero and Span “8

Resistive Input Control u|e

Feedback

135 ohm Potentiometer a

1000 ohm Potentiometer a

0 to 10 VDC Feedback a) 5|a\8

2 Auxiliary Switches a a a a             
 

* Can be used with 2-wire on/off control.

Note: All models (except the BGA and BGC)have a 25-second

delay uponstartup.

Table 4: Accessories Available
 

Product Description
Code Number P

DMPR-KR003 Sleeve Pin Kit (for Johnson Controls RD-2000 round damperswith a 5/16 in. diameter shaft)*

DMPR-KC003 Blade Pin Extension without Bracket (for Johnson Controls CD-1300 direct-mount applications)

DMPR-KC254 Inside Frame Mounting Kit (for Johnson Controls damper applications requiring the actuator within the

airstream)

M9000-100 Conduit AdaptorKit

M9000-103 14 VA Transformer, 120/24 VAC, 60 Hz

M9000-104 14 VA Transformer, 230/24 VAC, 60 Hz

M9000-151 Base MountLinkage Kit (for remote inside duct floor mounting)

M9000-153 Crank Arm Kit (for remote mounting)

M9000-154 1 in. Jackshaft Coupler (for mounting on a 1 in. diameter dampershaft)

M9000-200 Commissioning Tool (provides a control signal to drive proportional[voltage, current, resistive], floating, or

on/off actuators)

M9000-500 Valve LinkageKit (for field mounting M9216 actuators to Johnson Controls VG7000 1/2 in. through in.

globe-style valve bodies)

M9000-510 Valve LinkageKit (for field mounting the M9108, M9116, M9124, and M9216 actuators to

VG1000 1/2, 3/4, 1, and 1-1/4 in. ball valves, DN15, DN20, DN25, and DN32)

M9000-511 Valve LinkageKit (for field mounting the M9124 actuator to the VG1000 1-1/2 in. ball valve, DN40)

 

 

 

 

 

 

 

 

 

 

 

 

   
 
* Furnished with the damperand can be ordered separately.
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Specifications

Product

Power Requirements

Input Signal

M9200 Series Electric Spring Return Actuator

20 to 30 VAC at 50/60 Hz or 24 VDC +10%; 12 VA supply, minimum; Class 2
(10 VA supply, minimum for On/Off models only)

Floating (Axx Models): 24 VAC at 50/60 Hz or 24 VDC,4.8 mA (on/off mode, 500 mA
maximum)

On/Off (Bxx Models): 24 VAC at 50/60 Hz or 24 VDC, 420 mA maximum
Proportional: 0 to 10 VDC or 0 to 20 mA
Resistive: 100 to 10,000 ohms

 Input Signal Adjustments

Input Impedance

Floating Factory Setting: Terminals 1 and 3, CW rotation; Terminals 1 and 4, CCW rotation
On/Off Factory Setting: Terminals 1 and 2, CW rotation

Proportional (Voltage Input or Current Input):
Jumperselectable, Fixed: 0 (2) to 10 VDC or 0 (4) to 20 mA

Adjustable: Zero, 0 to 6V (0 to 12 mA); Span, 2 to 10V (4 to 20 mA)
0 to 10 VDC,0 to 20 mA, CWrotation with signal increase

Direction ofaction is jumper selectable Direct (CW)or
Reverse (CCW)with signal increase.

Proportional: Voltage Input, 205,000 ohms; Current Input, 500 ohms

Factory Setting:

Proportional and Resistive:

 

Resistive: 1.8 Megohms

Feedback Signal Floating: 1,000 ohmsor 135 ohms (models with feedback potentiometer)
Proportional: 0 to 10 VDC or 2 to 10 VDC for 90° (1 mA at 10 VDC)

(Correspondsto input signal span selection and also rotationlimits)
Resistive: 0 to 10 VDC for 90° (1 mA at 10 VDC)

 Switch Contact Rating

Spring Return

Mechanical Output

Rotation Range

Rotation Timing

Cycle Life

Electrical Connection

Mechanical Connection

Enclosure

Ambient Conditions

Dimensions (H x W x D)

Shipping Weight

Agency Compliance

Two SPDT(Single-Pole, Double-Throw) rated at 24 VAC 1.5A inductive, 3A resistive,
35 VA maximum perswitch

Factory Setting: CCW (Direction is selectable with the coupler.)

Running torque: 140 Ib-in (16 N-m)

Adjustable from 30 to 90°, mechanically limited to 93°

70 to 130 secondsfor 0 to 140 Ib-in (0 to 16 N-m); 90 seconds nominal at 50% rated load
(Poweredrotation is faster in the spring return direction than in the spring winding direction;
powerfailed spring return is less than 15 seconds.)

65,000 full stroke cycles

Screw terminals for 22 to 14 AWG(Insert a maximum of two 18, 20, or 22 AWGperterminal.)

3/8 to 3/4 in. (10 to 20 mm) diameter round shaft

3/8 to 5/8 in. (10 to 16 mm) square shaft

NEMA2, IP42

Operating: -4 to 122°F (-20 to 50°C); 0 to 95% RH, non-condensing
Storage: -40 to 186°F (-40 to 86°C); 0 to 95% RH, non-condensing

9.82 x 4.57 x 3.62 in. (249.4 x 116 x 91.9 mm)

6.4 Ib (2.9 kg)
UL 873 Listed, File E27734, Guide XAPX for Class 2 operation

CSA C22.2 No. 139 Certified, File LR85083, Class 3221 02 for Class 2 operation
CE Directive 89/336/EEC

The performancespecifications are nominal and conform to acceptable industry standards. For application at conditions beyond these

specifications, consult the local Johnson Controls office. Johnson Controls, Inc. shall not be liable for damagesresulting from misapplication
or misuseofits products.

URQHNSON
CONTRSLS
Controls Group

507 E. Michigan Street

P.O. Box 423

Milwaukee, WI 53201
Printed in U.S.A.

www.johnsoncontrols.com
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M9104 Series Electric Motor Actuator

 

The M9104 Series is a direct-mountline of motor

actuators that operates on 24 VAC powerandis

available for use with incremental or proportional

controllers. These non-spring return actuators are

easily installed on a Variable Air Volume (VAV) box,

a round dampershaft up to 1/2 inch (13 mm)

diameter, or a 3/8 inch (10 mm) square shaft.

The M9104 models have a 35 Ib-in (4 N-m) running

torque and 40Ib-in (4.5 N-m) minimum stall torque.

They have a nominal 90 secondtravel time for 90° of

rotation at 60 Hz (108 secondsat 50 Hz).

The M9104 models are available with integral auxiliary

switches to perform switching functions at any angle

within the selected rotation range. Proportional models

feature 0 to 10 VDCposition feedback.

 

Figure 1: M9104 Series Actuator

 

Features and Benefits

 

() 35 dBA Rating Meets audible requirements for open ceilings

QO) 100,000-Cycle Rating Extends actuatorlife due to improved technology

Q) Direct Shaft Mount with Simplifies installation and provides 3-point shaft
Single-screw Coupler gripping

Q) Magnetic Clutch Provides torque protection for the damper and
actuator

() Jumper-selectable Rotation Simplifies installation
Direction on Proportional

Models

Q) Adjustable Rotation Stops Allow application versatility with 30 to 90°
Clockwise (CW) or Counterclockwise (CCW)

  
rotation

Q) 1/2 in. NPT Threaded Allow the use of armored cable
Conduit

Openings

() ManualGear Release Simplifies setup and field adjustments

Q) Oto 10 VDC Feedback on Provides simple, closed-loop control with
Proportional Models accurate position sensing
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Application

The M9104 is used to position dampers, such as
RD-2000 Series Round Dampers and CD-1300

Control Dampers,in typical HVAC applications.It is

also usedto position the blades in a VAV box.

Refer to the damper or VAV box manufacturer’s

information to select the propertiming for the actuator.

Refer to the appropriate application note for specific

wiring diagramsandinformation.

ACAUTION:

 

Equipment Damage Hazard.

Donotinstall the actuator in

atmospheres whereexplosive or

corrosive vapors or escaping

gasesare present. This could

result in damageto the unit.   
 

Operation
 

AWARNING: All M9104 actuators are

designed for use only in

conjunction with operating

controls. Where an operating

control failure would result in

personalinjury and/orloss of

property,it is the responsibility

of the installer to add safety

devices or alarm systemsthat

protect against, and/or warn of,

controlfailure.   
 

Dimensions

 

The M9104 provides a 35 Ib-in (4 N-m) running torque

and a minimum stall torque of 40 Ib-in (4.5 N-m) for

floating or proportional control of VAV box dampers.

The M9104 mounts directly on the duct surface,

round damper, or small rectangular damper with an

anti-rotation bracket and two sheet metal screws

(included). Additional linkages or couplers are not

required.

A controller provides a control signal to the actuator

depending upon the desired movementof the damper

blade. This signal causes the motorto rotate in the

properdirection and moves the damperblade openor

closed.

Note: To avoid excessive wearordrive time on the

motor, use a controller and/or software that

provides a time-out function to remove the

signal at the end ofrotation (stall).

The actuator rotates at a nominal rate of 1° per

second (90° in 90 seconds) at 60 Hz input. The

actuatorrotationis field adjustable from 30 to 90°.

Actualrotation time for actuators, using less than

90° rotation, should be determined andthat value

used with the controller software. For example,

60 seconds would be usedfor 60° rotation.
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Installation
Parts Included

@ M9104 Series actuator

e anti-rotation bracket

e two No. 12-24 sheet metal screws

e spade terminals

Tools Required

e 1/4 in. (7 mm)flat-blade screwdriver

e Phillips No. 1 screwdriver

e center punch

e 5/16 in. (8 mm) square socket or 3/8 in. (10 mm)
12-point socket

® needle-nosepliers

Mounting

The M9104 actuators are notposition sensitive and
can be mounted in any convenient orientation. They

can beinstalled on a 3/8 in. to 1/2 in. (10 to 13 mm)

round shaft or a 3/8 in. (10 mm) square shaft thatis

1.7 in. (43 mm)orlonger. If the shaft is less than

1.7 in. (43 mm), install an extension recommended by

the damper manufacturer.

To mountthe actuator, proceed as follows:

1. Press and hold the gear release lever, and rotate

the coupler to the 0 or 90° position. Release the

gear releaselever. (See Figure 4.)

2. Bend or cut the anti-rotation brackettofit the

damperframeor duct as shownin Figure 3.

aCover
—_ Screw

No. 12-24 Sheet 7
Metal Screws(2) wesfor
“ Bracket

TS,Anti-rotation

y Anti- rotation Bracket | Bracket Tab
<+Damper

fo eee
Figure 3: Anti-rotation Bracket Positions

3. Close the damper.

Insert the anti-rotation bracket tab into the slot at

the bottom of the actuator (shownin Figure 3),

and slide the actuator onto the shaft.

5. Refer to the “A” Dimensions in Table 1 and

Figure 4 to position the anti-rotation bracket tab

midwayin the actuatorslot.

 

ACAUTION: Equipment Damage Hazard.

The anti-rotation bracket tab

must be placed midwayin the

actuatorslot to prevent actuator binding and premature wear.  
 

Table 1: Shaft Sizes and Distances from

the Anti-rotation Bracket to Shaft Center
 

 

 

Shaft Diameter 1/2 in. 3/8 in.

“A” Dimensions 5-1/8 in. 5-1/16 in.

130 mm 128 mm    
 

 

 

Ls. Note:
"A" is the distance
from the center
of the holes in

   

 
Damper—>/

Frame Ps the anti-rotation
or Duct bracket to the

center of the shaft.

P shaft

Coupler Const
Set Screwoe~

FEa
Coubler oe

| A

Gear—> |

Release   Anti-rotation
Bracket

Figure 4: Mounting Positions

6. Attach the anti-rotation bracket to the damper or

duct using two No. 12-24 sheet metal screws.

 

ACAUTION: Equipment Damage Hazard.
Do not overtighten the sheet

metal screws, or the mounting

surface can bestripped.   
7. Secure the couplerto the shaft using a

5/16 in. (8 mm) square socketor 3/8 in. (10 mm)

12-point socket to tighten the coupler set screw

against the dampershaft. (See Figure 4.)

M9104 Series Electric Motor Actuator Product/Technical Bulletin 3



8. Continue tightening the coupler set screw shown
in Figure 4 to achieve a torque of 150 to 180 Ib-in

(17 to 20 N-m).

Note: Keep the actuator parallel to the mounting

surface while tightening the set screw.

9. Press and hold the gear release lever, and turn

the shaft by hand to ensure the damperrotates

from its fully closed to fully open position.

10. Release the gear release lever.

Setting the Actuator Stroke

The damper must be checkedasfollows:

1. Makesure that the damperbladeis visually

accessible orits position is permanently marked on

the end of the dampershaft as shownin Figure 5.

OOO
Figure 5: DamperPosition Icons

2. Grasp the dampershaft firmly with a pliers and

manually turn the damperto fully open.

Rotation of 90°

If the dampershaft rotation is 90°:

1. Press and hold the gear release lever shownin
Figure 4, and rotate the actuator coupler and

dampershaft to the fully closed position as shown

in Figure 6.

 

 

       
 

Figure 6: DamperRotation

2. Note the rotation travel (30 to 90°) and direction,
either Clockwise (CW) or Counterclockwise

(CCW), required to close the damper.

If rotation is less than 90°, proceed to Rotation

Less than 90° section.

3. Release the gearreleaselever.

Rotation Less than 90°

If the dampershaft rotation is less than 90°, the stroke

of the actuator has to be adjusted with the scale on

the actuator cover. (See Figure 7.)

aeCoupler Set
End-stop ———_> Screw

ai > End-stops (2)

\ | Damper

Set Screws {

(2)
SVG 69 30. \ 9

Hi\ene Shaft
= f

Stop Gear) afr]
30

Figure 7: Setting the Rotation Range

Use the center of the coupler set screw as a pointer to
observe the position on the scale whenrotating the

coupler from oneside to the other.

Examples:

e® Fora rotation range of 90°, move both end-stop
set screwsfully up as shownin Figure 7.

e® To seta rotation range of 60°, leave one end-stop

set screw fully up, and adjust the other set screw

so the coupler rotates between the 30° and the

90° indicator marks on the scale.

e Toseta rotation range of 45°, adjust both end-stop

set screws so the coupler rotates between the 30°

and 75° indicator marks on the scale.

e® To seta rotation range of 30°, move both end-stop

set screws so the coupler rotates between the

30°and 60° indicator marks on the scale.

To accurately set the end-stops:

1. Press and hold the gearrelease lever. Turn the
actuator coupler to the minimum rotation position

for the minimum ventilation flow required.

2. Release the gearreleaselever.

Use a flat-blade screwdriver to loosen the

end-stop set screw on the actuatorthat is closest to

the stop gear, and moveit in its slot so it is tight

against the stop gear. (See Figure 7.)

 

IMPORTANT: Do not remove the end-stop

set screws, asthis could interfere

with the actuator’s operation.   
 

4. Repeat Steps 1 through 3 to set the desired

maximum rotation position.

5. Tighten both end-stop set screws to a minimum of
25 Ib-in (2.8 N-m).

6. Turn the actuator coupler and the dampershaft to
the minimum rotation position.
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Calibration

JumperSettings

The M9104-AGx-2 floating actuators do not have
jumpersettings. The M9104-GGx-2 proportional

actuators are factory set for direct acting with

Jumper W1 in the DAposition. For 0 to 10 VDC input,

Jumper W2is in the 0 to 10 position, and Jumper W3

is in the VDC position.

The VDC/mAterminalis the control signal input. For

voltage input, Jumper W3 must be in the VDC

position. For current input, Jumper W3 mustbein the

mAposition. The FB Terminalis the feedback output.

(See Figure 8.)

 

Jumper W1
Direct Acting (DA)

Reverse Acting (RA)
Rotation Direction

with Increasing Signal

Factory Seti
exits)

Coupler
ip Salas

Coupler

 

=on

(CW) DA ‘Ecw) RA

Note: Jumper W1 is not available
on the floating point models.

Jumper W2

Factory Seti
'

Input 1
0-10 VDC } 2-10 VDC
0-20 mA_ ! 4-20 mA

Feedback !

0-10 VDC +2-10 VDC

   
   

 

  
 

ooo
  
     
 

 

Jumper W3

Factory Seti
@ ef) ' Cog

Input 1
VDC imA

 

+24 VAC Power
VDC/mA
Feedback Output

     
 

Figure 8: Calibrating M9104-GGx-2 Models

Direction of Action

In the DA mode, a minimum control signal will drive

the actuator to the full CCW position, and a maximum

control signal will drive it to the full CW position.

For Reverse Acting (RA) operation, a minimum control
signalwill drive the actuator to the full CW position,

and a maximum control signal will drive it to the full

CCW position.

To set an actuator for RA, perform the procedures that
follow for the appropriate model.

Floating (AGA andAGC) Models

To select the actuator’s direction of action, loosen the

cover screw, and removethe actuator cover. For

CWrotation, apply 24 VAC to the COM and

CW Terminals. For CCW rotation, apply 24 VAC to
the COM and CCW Terminals. (See Figure 9.)

 CCW Terminal

 CW Terminal —q   

 

Common Terminal —

Figure 9: Rotation for Floating Models

 

IMPORTANT: Do not use Motor Plug J1 to reverse

the rotation direction, or the actuator

will not operate properly.   
Proportional (GGA and GGC) Models

The M9104-GGx-2 actuators are factory set for Direct

Acting (DA). To set the actuator for Reverse Acting (RA),

loosen the cover screw, and removethe actuator cover.

Remove Jumper W1, and placeit in the

RA position. (See Figure 8.)

Feedback Signal

The feedback signal will vary with a change to the

rotation range. For the GGA and GGC models, a

changeto the rotation range changes the feedback

signal and the operating range proportionally. (See

Figure 10.)

Rotation Range
Set Screw Set Screw

Adjustment Adjustment\

pe pe
7 75° g0° ase 30° 1%

\oe 15° 30° 45° 60° 75° 90°
8.3V 6.7V 5.0V 3.3V/1.7V ov

 

 

0-10V

 

Direct Feedback 10.0V

Acting 2-10V 49 ov 8.7V_7.3V. 6.0V/ 4.7V/ 3.3V, 2.0V
Feedback
 

0-10V
Reverse Feedback
Acting 2-10V

Feedback 2.0V 3.3V/4.7V'6.0V |7.3V) 8.7V 10.0V

Note: 0-10V or 2-10V is available on GGA and GGC models.

0.0V 1.7V 3.3V 5.0V 6.7V 8.3V 10.0V
           
 

Figure 10: Nominal Feedback Signal Relative to
Rotation Range
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Specifications

 

 

 

 

 

 

Product M9104 Series Electric Motor Actuator

Power Requirements Floating: 20 to 30 VAC at 50/60 Hz; 3.4 VA supply, minimum; Class 2

Proportional: 20 to 30 VAC at 50/60 Hz; 5.0 VA supply, minimum; Class 2

Input Signal Floating: 20 to 30 VAC at 50/60 Hz

Proportional: 0 to 10 VDC or 0 to 20 mA

Input Signal Adjustments Floating: CW and COMTerminals, CW rotation;

CCW and COMTerminals, CCW rotation

Proportional: Voltage Input or Current Input

Jumper-selectable: 0 (2) to 10 VDC or 0 (4) to 20 mA

Factory Setting: 0 to 10 VDC, CW rotation with signal increase

Proportional: Action is Direct (CW) or Reverse (CCW) with signal increase

(jumper-selectable).

Input Impedance Floating: 250 ohms,nominal

Proportional: Voltage Input, 150,000 ohms; Current Input, 500 ohms

FeedbackSignal Proportional: 0 to 10 VDC or 2 to 10 VDC for 90° (1 mA at 10 VDC)

Switch Contact Rating

Electrical Connections

Mechanical Connection

Enclosure

Torque

Cycles

Audible Noise Rating

Rotation

90 Degree Rotation Time

Ambient Operating Conditions

Ambient Storage Conditions

Dimensions (H x W x D)

Shipping Weight

Agency Compliance

(Correspondsto input signal span selection.)

Two SPDT(Single-Pole, Double-Throw) rated at 24 VAC 1.5A inductive, 3A resistive, 35 VA

maximum per switch

1/4 in. spade terminals (optional Pluggable Terminal Blocks)

3/8 to 1/2 in. (10 to 12.7 mm) round shaft or 3/8 in. (10 mm) square shaft

NEMA2,IP32

Running: 35 Ib-in (4 N-m)

Breakaway: 35Ib-in (4 N-m) minimum

Stall: 40 Ib-in (4.5 N-m) minimum

100,000 full cycles, 2,500,000 repositions rated at 35 Ib-in (4 N-m)

35 dBA maximum at 1m

Adjustable from 30 to 90°, CW or CCW

Nominal 90 seconds at 60 Hz

Nominal 108 seconds at 50 Hz

-4 to 125°F (-20 to 52°C); 90% RH maximum, non-condensing

-40 to 176°F (-40 to 80°C); 90% RH maximum, non-condensing

5.9 x 4.2 x 2.64 in. (150.1 x 106.5 x 67 mm)

2.4 Ib (1.08 kg)

UL 873Listed, File E27734, Guide XAPX

CSA C22.2 No. 139, File LR85083, Class 3221 02

CEDirective 89/336/EEC

The performance specifications are nominal and conform to acceptable industry standards. Forapplication at conditions beyond these specifications,

consult the local Johnson Controls office. Johnson Controls, Inc. shail not be liable for damages resulting from misapplication or misuseofits products.

NSON
CONTRELS

Controls Group
507 E. Michigan Street

P.O. Box 423

Milwaukee, WI 53201

Printed in U.S.A.

wwwjohnsoncontrols.com

 8 M9104 Series Electric Motor Actuator Product/Technical Bulletin



Damperand Actuator Product Guide - 268.1
Control Section

Product Bulletin CD-1300
CONTR INSON Issue Date 1297

 

CD-1300 Conirol Dampers
ClassI, Il, and Ill Leakage Resistance

 
 

Johnson Controls provides top quality control
dampers thatfit your size and application
requirements.   -- Class | leakage resistance

CD-1330 Airfoil

  fy
ies
i

a
E

Ma
ay

:

  

4

(high performance) blades Py

i-- Class Il leakage resistance - 3
CD-1320 Double-piece at
(performance) blades cea er

  ;

e
S

i
c
a
l
e

  -- Class Ill leakage resistance
CD-1310 16-gauge
(standard value) blades

 

Figure 1: CD-1300 Damper Family

 

 

Features and Benefits

Q_ Tested to Over 100,000 Cycles Assures long damperlife

Q Three-Year Warranty on Provides confidence of companystanding
Materials and Workmanship behind product

Q_ Self-compensating, Stainless Minimizes leakage betweenthe blades and the

Steel Side Seals damperframe

Q_ Blade Rotation Stop Prevents over-rotation of bladesin fully open
position

Q Square Blade Pins Provides non-slip pivoting of the blade

Q_ Five Working Day Standard Results in fast responsefor short lead time
Shipping projects

Q One Working Day Fast Track Fast Track provided at a cost premium
Shipping Available   
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Pertormance Data

 

 

 

CD-1310 CD-1320 CD-1330

Leakage tested in accordancewith See Figure9. See Figure 10. See Figure 11.
AMCAStandard No. 500

Operating Torque

@ 0.5in. static, 100 fpm velocity 3.25in-Ib/sqft 4.5 in-Ib/sq ft 4.5 in-Ib/sq ft
@ in. static, 1000 fpm velocity 4.25 in-Ib/sqft 5.5 in-lb/sq ft 5.5 in-Ib/sq ft
 Velocity and pressure limits recommended to meetother performancespecifications (not structural limits):

12 in. wide damper

24 in. wide damper

36 in. wide damper

48 in. wide damper

 

6000 fpm 6 in. W.C.

4500 fpm 6 in. W.C.

3000 fpm 4.5 in. W.C.

1500 fpm 3 in. W.C.

8000 fpm 8 in. W.C.

6000 fpm 8 in. W.C.

4000 fpm 6 in. W.C.

2000 fpm 4 in. W.C. 8000 fpm 12 in. W.C.

8000 fpm 10 in. W.C.

6000 fpm 10 in. W.C.

4000 fpm in. W.C.
  
 

 

 

Pressure Drop ApproachVelocity (fpm)

Damperfully open 1000 2000 3000 4000

12 x 12 in. 0.16 0.62

24 x 24 in. 0.05 0.20 0.42 0.77
48 x 48 in. 0.03 0.10 0.25 0.45

Standard Temperature Rating -40°F to 200°F (-40°C to 93°C)

 High Temperature Rating

CD-1320 with bronze bearing and

silicone seals  ~65°F to 250°F (-54°C to 121°C)

The performance specifications are nominal and conform to acceptable industry standards. For application at conditions beyond these specifications,

consult the local Johnson Controls office. Johnson Controls, Inc. shall not be liable for damages resulting from misapplication ormisuseofits products.

At Johnson Controls, delivering environmentally sound products and servicesis part of our
corporate-wide commitment to continuous improvement. Wedothis by reducing raw material consumption,
recycling, eliminating the use of toxins, and conserving and preserving natural resources. Webelieve that whatis
goodfor the environment and the safety and health of all people is good for Johnson Controls. And we never
forget that clean water, air, and land is everyone's business.

conTRais
Controls Group

507 E. Michigan Street

P.O. Box 423

Milwaukee, WI 53201

8 CD-1300 Control Dampers Class|,Il, and IIl Leakage Resistance Product Bulletin

www.johnsoncontrols.com

FAN 268.1
Damperand Actuator Product Guide

Printed in U.S.A.
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Operator Workstation

 

Total Optimized Control. That's how the Metasys®

Network manages your system. That's also the

whole idea behind the Metasys Operator

Workstation (OWS). It combines sophisticated

software features with industry standard personal

computers ilito an easy-to-learn information

managementtool. Thanksto its instantly

understandable graphics-basedinterface,

everything in the Metasys Network from alarm

monitoring to developing newcontro! strategies

can be done quickly and easily. Operators spend

less time learning how to use the system, and

more time using it to improve occupant comfort

and to reduce yourfacility's operating costs.

 

Figure 1: Operator Workstation

 

Features and Benefits

 

()} Mouse-driven Interface with Allows ease of use

a Convenient Combination

of Graphics and Text

Q) Consistent Interface to Provides learning ease

HVAC,Lighting, Fire, and

Access Control Functions;

Full English Commands

and Descriptors

Q) Point Focus Windows, Allows powertulfacility analysis

Standard Summaries,

Historical Data Storage

Q) Advanced Alarm Reduces maintenance problems

Management Program,

Alarm Messages,

Maintenance Messages,

and OperatorInstructions  Q) DynamicInformation Provides Metasys data that can be easily

Exchange Between the integrated with spreadsheets and other
Metasys Network and applications

Third-party Windows®

Applications 
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Figure 2: Metasys Network with Operator Workstation
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Simplest Interface

The Metasys Operator Workstation was designed

to be easy to learn and use while still providing
advancedfacility managementcapabilities. It

presents graphical displays of your facility's floor
plans and equipment schematics that instantly

show potential problem areas through the use of
vivid colors and dynamicdata displays. Your

operators use a computer mouseto “point and

click” their way through your facility without ever.
touching a keyboard. And when detailed
information is needed about some aspect of your

facility, the Operator Workstation can quickly
supply a wealth of trend graphs, history logs,
schedules, and more, all at the touch of a button.

Whyis the Operator Workstation so easy to learn?

First, it is based on the popular Microsoft®

Windowssoftware, which has provenitself in many

microcomputer applications to reduce learning

time compared to conventional text and

keyboard-oriented software schemes.Instead of

memorizing codes, select the functions you wantto

perform by pointing to them. And what you point to

is the second reason whythe Operator

Workstation is easy to learn.

The Metasys Network uses an object-oriented

software architecture distributed throughout the
network. This allows an Operator Workstation to
simultaneously gather information from anywhere
on the network and consolidateit into facility-wide

reports. All your facility's equipmentis logically
organized anddisplayed in both full color dynamic

graphics and easy-to-use text displays.

The Operator Workstation also lets you run other
popular software packages. Programsthat are
directly compatible with Microsoft Windows, such
as word processing and graphics packages, run
concurrently with all Metasys Operator Workstation

functions.

What's more, with the optional Metalink™ program,

Windows-based spreadsheets, word processors,
and database managers can belinkedto “live”

Metasys data. For example, energy usage reports

can be prepared that contain up-to-the-minute
consumption and operating costs.

Your facility operators will quickly master the
Operator Workstation, making full use of Metasys
capabilities. This meansthat you will realize the full

benefits of the Metasys promise--comfort and

safety for your occupants and loweroperating
costs for your facility.

Network Map

Getting anywherein the Metasys Networkis easy.
And figuring out how to get there is even easier,

thanks to the Metasys Network Map,a hierarchical
representation of the entire system.

The Network Map showsyou howeverything is

laid out, in a format similar to a family tree.
Operators see the entire facility management
system at a glance--which systems serve which
floors, which zones are served bydifferent
mechanical systems, etc.
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Figure 3: Network Map Lets Operator

Penetrate to Any System

Finding your wayto the desired informationis
simply a matter of using the mouseto point to a

particular floor or piece of equipment and clicking
the button. It's not necessary to “drive” through a
time-consuming series of screens, because the
operator gets directly to any level of information
desired from a single display.
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Graphical System Penetration

Througha single click of the mouse, the operator

can change from a textual to a graphical
representation of your facility. The operator can
“move” through buildings, floors, and areas without
ever leaving the terminal by simply pointing at

symbols andclicking the mousebutton.In a flash,
going from onebuilding to anotheris a click away.

Using the high-resolution color graphics, an
operator maylook at the outside representation of

a building and see a problem area.

 

 

Then, penetrating to a particular floor by clicking
with the mousebutton, the operator can display

the floor in question, along with all current

information, including security and fire zone status.

Byclicking on the symbolfor the Air Handling Unit

(AHU) forthat floor, the operator can then make
any adjustments necessary to bring the equipment
backin line with the rest of the system.

 

Figure 4: Linked Graphical Screens Allow System Penetration

Point Focus Window

While the operation of your facility is usually
reviewed throughdisplays that represent groups of
points, such asfloor plans or mechanical systems,

it is sometimes necessary to focus on a single
piece of equipment or a point monitoring the

temperature in a single area. That's where the
Metasys Point Focus Window comesinto play.

From the Network Mapor a system graphic
display, the operator can zoom in on specific
information related to any point in the network.

This information will include its current reading, its
setpoint and deadband, current alarm status,
associated alarm messages, whetherit’s enabled
or disabled, etc.

Rather than just a static picture, the Point Focus
Windowdisplays a point’s value as a dynamic

trend graph,allowing the operator to watch how
the point is actually performing.
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Point History Feature

Fine tuning a system requires more than current

readings, however. This is why the Metasys
Network has been designed to offer not only

instantaneous accessto current conditions, but
also historical performanceinformation as well.

Whenthe Point History feature is enabled, the
Metasys Network anticipates your need for
information by automatically collecting periodic
data samplesfor every point in the system, without

any programming or setup bythe user.

This information can be optionally uploaded to an

Operator Workstation for longer term data

analysis. By sampling every point, your operators
see changesin operational trends that could
potentially lead to a problem, before it occurs. And
whena problem does happen, you can analyzeit

based on the conditions that led upto it or resulted
from it, and preventit from happening again.

“Item:EdtViewActionG0Te“Agcessary

GRP-NC31

GRP-NC33

GRP-NC44

GRP-NC50
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Sophisticated Alarm Management

Becauseall alarms that occurin a facility don't

deserve the same attention, the Metasys Network
handles eachpointin a different way. Some
alarms are more importantthan others, so the

Operator Workstation prioritizes and displays the
most important onesfirst. And, since different
types of alarms are only importantto certain

operators, the Metasys Networkselectively direct
various alarms to different Operator Workstations
anywhereonthe network--even remotely
connected via a dial-up modem.

Whencritical building alarms occur, the Operalor

Workstation provides the operator with immediate
notification. In addition to acknowledging the
alarm, the operator has the option of placing the
alarm record in either a reminderfile (notify the
operator again that the alarm still exists) or a
follow-upfile (track the alarm report and any
follow-up activities that are being usedto rectify
the situation). This prevents the dangerthat an
alarm may be forgotten altogether. Non-critical
alarms are saved in the Operator Workstation
where they maybe dealt with at the operator’s
convenience.

O7/11/96 13:54:53

OWS-214:N1 Direct Workstation
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Figure 6: Metasys Operator Quickly View and Respondto Critical Alarms
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Fun Complement of Summaries

Keeping track of alarmsis just one function of the
Metasys OperatorWorkstation. Summariesofall
points and limits are quickly available, as are

summariesofall points that are overridden, in

alarm, disabled, or locked out.
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BAY ‘ SU-1 Cooling Ste | Stat 9

; ALM BB_C2 AC-1 CoohngStg 2 Stat ON o
| ALM BEB_C_3 AC-1 Supply Fan Status on a
| ALM BB_C4 AC-2 CoohngStg | Stat ON <
; ALM BB_C_5 AC-2 CoolingStg Stat ON x
} ALM BB_C 6 AC-2 Supply Fan Status ON 4,
; ALM BB_C_7? AC-2 CoohngStg2 Stat ON ‘3 
 

summary

Figure 7: Metasys Network Provides a Wide Array of Comprehensive Summaries and Reports
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Password Protection

To minimize the chance of unauthorized use of

such a simple, yet powerful workstation, network
security is provided throughfive levels of password
access. Based on the clearancelevel assigned by

the building manager or owner, each user may
have accessto only certain commands.

Additionally, the user can be restricted to selected
building equipment and system points. And,
becausethe operator only sees those items and
commandsto which he has access, Password

actually adds to the simplicity of the interface as

well as ensuresits security.

The Metasys Network can also provide valuable
documentation regarding operator activity. By

saving all transactions in the Operator
Workstation, the Metasys Network allows
managers and users to quickly and conveniently

review how equipment wasstarted, stopped, or
overridden, when alarms were acknowledged,

whensetpoints were changed, etc.

Muttipte Hardware Platforms

The Operator Workstation software operates on a
numberof popular microcomputers. Personal

Computers (PCs) using the Pentium® processoris
the preferred hardware platform. They offer

superior performance and adaptability to future
advancesin the microcomputer industry.In
addition, a portable or laptop PC can be used as a
portable operator's terminal with somerestrictions

on software feature availability.

Frexible Configurations

The Metasys Network supports multiple Operator
Workstations connectedto its network. A

workstation may be connected directly to the
N1 LAN (Local Area Network) by meansof’an

ARCNET®or Ethernet communications card
installed within the PC. It may also be connected to
as many as four Network Control Units on
separate networks using simple RS-232

connections. Finally, a workstation can be
connected to an NCUusing a dial-up or leasedline
telephone modem, allowing remote monitoring and

programming of the Metasys Network.

Regardless of how the Operator Workstation is
connected to the Metasys Network, it has full and
total accessto all points on the system, restricted
only by the user’s password.

Conclusion

The Operator Workstation combines the best
industry standard hardware and software with
Johnson Controls 100-plus years of control

experienceto create an easy-to-learn and use,yet
powertul interface to the Metasys Network.

But the energy that wentinto putting this system
togetheris nothing comparedto the energy your
facility will save by usingit.
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Specifications

 
Recommended PC

Platforms

Memory

Disk

Monitor

Pentium-based models or higher (Refer to the Metasys Network Technical Manual

[FAN 636], Operator Workstation Configurations Bulletin [LIT-636013d] for a current

list of supported models.)

128 Mb of RAM recommendedfor Windows 98
64 Mb of RAM for Windows98 (minimum required)

256 Mb of RAM recommended for Windows NT®

128 Mb of RAM for WindowsNT (minimum required)

CD-ROMdrive for loading software;

10 GB hard disk recommended, 2 GB hard disk minimum required

VGA (640 x 480) or better; Super VGA (800 x 600); Hi-Rez VGA (1280 x 1024)

 
Software

Optional Software

Ambient Operating

Conditions

Ambient Storage

Conditions

 
Approximate Dimensions

System Unit (H x W x D)

Desktop

Floor Standing

Portable

Shipping Weight

Agency Compliance

AgencyListings

Accessories

(Order Separately)

Microsoft Windows 98 or Microsoft Windows NT
Metasys Person-MachineInterface (PMI)

M-Web(Standard or Enterprise Editions)

Refer to PC vendorliterature.

Refer to PC vendorliterature.

152 x 406 x 419 mm (6 x 16 x 16.5 in.)

597 x 165 x 483 mm (23.5 x 6.5 x 19 in.)

114 x 216 x 343 mm (4.5 x 8.5 x 13.5 in.)

Varies according to model. Refer to vendorliterature.

FCC Part 15, Subpart J, Class A

UL 916

CSA C22.2 No. 205

Refer to PC vendorliteraturefor CE Mark compliance.

UL Listed and CSA Certified

Modem(for dial-up or multi-direct connections)

ARCNETN1 LANboard (for N1 LAN connection)

Ethernet IP N1 LAN board (for N1 LAN connection)

Serial communications board (for multiple direct connections)

The performance specifications are nominal and conform to acceptable industry standards. For application at conditions beyond

these specifications, consult the local Johnson Controls office. Johnson Controls, Inc. shall not be liable for damages resulting from
misapplication or misuseofits products.

URHNSON
CONTRELS

Controls Group

507 E. Michigan Street
P.O. Box 423
Milwaukee, WI 53201

www.johnsoncontrols.com
FAN 635

Metasys Network Sales Resource Manual
Release 11.00

Printed in U.S.A.
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Unitary Controller (UNT)

 
 

The Metasys® Unitary (UNT) Controller is an
electronic device for digital control of packaged

air handling units, unit ventilators, fan coils, heat

pumps, and other terminal units serving a single

zone or room. It cat alsu be configuied as a

generic input/output device for basic point

monitoring applications when usedwithin a

Metasys Network.

You can easily configure point inputs and

outputs and software features to control a wide

variety of HVAC equipment applications. You

may use the UNTas a standalone controller or

connected to the Metasys Network through a

Network Control Module (NCM) or Companion™.

 

Figure 1: Unitary Coniroiler

 

Features and Benefits
 

 

Standalone Control

Network Communications over

N2 Bus

Built-in Control Program Library

Isolated N2 Circuitry

Removabie N2 and 24 VAC Power

Plugs

Screw Terminals forI/O

Connections Available in Some

Models

Available Pre-mounted in Single

High EWC Enclosure with 50 VA

Transformer

System reliability

Facility-wide control efficiencies and cost effective

sensorsharing

No programming

Morereliable operation

Allows disconnection of an individual controller
without disrupting other controller connections

“Quick Connect” lugs and crimping tool not required

Easy to mounton anywall

Lockable, ready to go  
 

 
© 1995 JohnsonControls, Inc.
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Flexible Hardware Packaging

The Unitary Controller is available in different hardwarethat is the sameis listed below.

hardwaresets to suit environmental and Following that is a table describing the hardware

application needs. list of the controller differences.

Table 1: Unitary Controller Hardware Characteristics—Similarities

 
6 Analog Inputs RTD temperature elements (1000 ohm nickel, platinum,orsilicon)

Adjustable 0 to 2K ohm setpoint potentiometers

0 to 5 VDC,1 to 5 VDC or 0 to 10 VDCtransmitters
 
4 Binary Inputs (4) 24 VAC input only (24 VAC provided)

(1) Momentary pushbutton from zone sensorfor temporary occupancy mode(BI5)

BI 4 maybe used as an accumulatorinput for frequencies less than 2 Hz.
 
Zone Bus (See Table 2 below.) Removable screw terminal block, LED Indication, 8-pin phone jack on controller
 
24 VAC Powerin Termination Removable screw terminal block
  N2 Bus Removable screw terminal block, electronically isolated circuitry  
 
 
Table 2: Unitary Controller Hardware Characteristics—Differences

UNT110-1 UNT111-1 UNT120-1 UNT121-1 UNT140-1 UNT141-1 

 
Operating 32 to 140°F 32 to 140°F -40 to 140°F -40 to 140°F 32 to 140°F 32 to 140°F

Temperature (0 to 60°C) (0 to 60°C) (-40 to 60°C) (-40 to 60°C) (0 to 60°C) (0 to 60°C)

Rating

Analog None 2 None 2 None 2

Outputs:

0 to 10 VDC

@10mA

Binary Outputs: 8 6 8 6 8 6

24 VAC Triacs

@ 0.5 ampsor

0.8 ampsif total

poweris limited

 

 

 

 

       
Low or High

side common

selectable

Zone Bus (See Additional 6-pin Additional 6-pin

Table 1 above.) Phone Jack Phone Jack

VO Terminations Quick Quick Quick Quick Fixed Screw Fixed Screw

Connects Connects Connects Connects Terminal Block Terminal Block

(Spade Lugs) (SpadeLugs) (Spade Lugs) (Spade Lugs)

Available UNT110-101 UNT111-101 UNT140-101 UNT141-101

pre-mountedin

EWC10with

24 VAC 50 VA

transformer
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Fiexible Hardware Packaging

The Unitary Controller can be configured to

match most applications found in today’s fast

evolving marketplace. The UNTis available in

two different versions,differing in their output

point configuration. Each of these two versions

are available in models with “Quick Connects”

(spade lugs) or screw terminations for

input/output points. The versions with “Quick

Connects”are also available in low temperature

models for rooftop applications. This allows you

to economically select a controller to match the

needed application.

Controller Enclosure Options

The controller mounts easily to any surface
using either direct mount or a controller

enclosure. The commonpackaging for the

UNT Controller is in the ENC100 or EWC10.

The UNT120/121 Controller must be installed in

the BZ-1000-7 enclosure unlessit is mounted

within the enclosed low voitage electrical

compartmentof the mechanical unit being

controlled.

The UNTcontroller can be purchased

pre-mounted in an EWC10 enclosure,including

a 50 VA transformer(-101 suffix).

Easy Monitoring and Diagnostics

with the Zone Terminal (AS-ZTU100-1)

The Zone Terminal (ZT) is a person/controller

interface developed as an easy-to-use controller

adjustment and indication device. The ZTis

designed for the user who needs a

straightforward method to monitor and adjust

setpoints in an HVAC zone. The ZTplugs into

the TE-6400 Metastat™ or TE-6100-11 or -12

Zone Sensor to communicate with the UNT

Controller.

 

Convenient Configuration Setup

The UNT Controller doesn’t need to be

programmedin the traditional sense. Instead,

the control algorithms and input/output point

assignments are configured with the use of the

HVAC PROfor Windows™softwaretool.

The HVAC PROfor Windowsruns on a laptop

computerpluggeddirectly into the UNT

Controller, or into a jack at the room sensoror

M100C Series Motor Actuator. The jackis

connected back to the UNT Controller over a

3 wire cable called a Zone Bus. Programs

loaded into the UNT Controller are saved in

nonvolatile E2PROM memory, sothere is no

need to reload software after a loss of power.

A second option allows youto load the

configuration from the laptop via the N2 Bus.

This option speedsuptheinitial loading and

commissioning processby allowing you to load

multiple controllers from one location.

Programming a UNTController is a simple

matter of responding to a series of “yes-no” and

multiple choice questions, and specifying

setpoints and other parameters. No previous

software programming experienceis required.

The UNT Controller has a library of proven

control sequences and proportional-integral

algorithmsthat are automatically configured into

a total system sequence-of-operation in

response to your answers to the questions.

Once configured, the UNT Controller’s operating

parameters, such as setpoints and tuning

parameters may be changed from any Metasys

operator device.
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Metasys Network Configuration

As powerful as the UNT Controlleris byitself, Metasys Dynamic Data Access™ networking

your facility benefits even more when UNT software, available from the Network Control

Controllers are part of a larger Metasys Network. Unit, makesall information from each UNT

Each UNT Controller can connect to the Metasys Controller available throughoutthefacility.

N2 Bus (Figure 2). Either a Network Control Unit Dynamic Data Access also makes sensor

or Companion system can be programmedto values, operating status, and any other

provide added energy management and parameterin the UNT Controller available to

supervisory control capabilities, including optimal operators anywherein your facility.

start, demandlimiting, loadrolling, runtime

totalization, and more.
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Metasys Companion Configuration

Metasys Companion connects to the UNT energy managementprograms throughout the

Controller over an independent N2 Bus devices on the bus.

(Figure 3). User accessis through the

Companion System, which implementsbuilt-in

PC Version Metasys Companion
Companion Panel Version
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Figure 3: UNT Controller in Companion System
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A\pplication Flexibility

The UNT11n and UNT12n Series with “Quick
Connects” are packaged for convenient factory

mounting by original equipment manufacturers or

forfield installations where “Quick Connects” are

preferred. The new UNT14nis packaged to

accommodatefield installations using screw

terminations. In addition, points unused in the

control scheme can be used in supervisory

monitoring and control or standalone

applications by the Metasys Network.

The UNT Controller offers a variety of zone

sensor connection options that let you select the

features you--and your occupants--need. The

simplest and most economicaloption is a

solid-state sensing element wired directly to the

controller. Whenthis option is chosen, all

setpoint adjustments are madeusing the

Operator Workstation or Network Terminal on

the Metasys Network, or from the Zone Terminal

or Companion system.

A secondoption provides the occupantsin the

zonetheability to adjust the setpointto their

preference, within a restricted range established

by you. The user setpoint can be overridden by

you at any time using the operator interface

devices or application programs in the Network

Control Unit. This allows maximum energy

savings while still allowing occupants some

control over their environment.

 

A third option uses an occupancysensorto

automatically or manually set back or set up

zone temperatures when no oneis around. This

can further increase energy savingsin individual

offices or conference rooms.

In addition, using the HVAC PRO for Windows.

software, you can access sideloops that are

separate from the main control logic. See your

HVAC PROfor Windows User’s Manualfor

further explanation of this powerful feature.

Otheroptions provide for control of room lighting

as well as temperature, turning lights on oroff

based on the occupancy sensor, or scheduled

commandsissued from the network. A Boost

modeswitch allows an occupantto temporarily

provide extra cooling or heating, which is useful

for conference rooms that experience large heat

load fluctuations.

You can chooseto select a Temp Occ mode

instead of the Boost mode. Temp Occ mode

switch allows an occupantto put the controller

into an unscheduled occupied modefor a

specified period oftime (i.e., go occupied for

three hours whenthe switch is pressed.)

untpwer

Figure 4: AS-UNT1nn-101 Enclosure with 50 VA Transformer
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Table 3: Applications and Options

 Application Classifications Software Options

 
Primary Equipment Types ASHRAECycle 1

ASHRAECycle 2

ASHRAECycle 3

ASHRAE Cycle W

Waterto air

Airto air

Unit vents

Heat pumps

Packagedrooftops

Fan coils

Generic point multiplexer
 
Primary Control Strategies Room/zone control
 
Economizer ChangeoverStrategies Dry bulb

Outside air enthalpy

Differential outside/return air temperature

Outside air and return air enthalpy comparison

Binary input from external economizer

Supervisory network command
 
MixedAir Control Strategies Proportional output to OA/RA damperactuator

Binary output to economizer actuator

Zonebus output to OA/RA damperactuator
 
Heating Configuration Modulatedsingle coil

Staged electric heat (3-stage max.)

Modulated commonheating/cooling coil

Reversing valve logic for heat pumps

Incremental
 
Cooling Configuration Modulatedsingle coil

Staged DX (2-stage max.)

Modulated commonheating/cooling coil

Reversing valvelogic for heat pumps

Incremental
 
Fan Start/Stop Continuous operation

Cycled with call for heating/cooling
 
Lighting Control On andoff outputs to lighting relay in conjunction with

Occ/Unocc mode
 
Unoccupied Control Setup and setback

Morning warmupand cooldown 
 

Conclusion

As either a memberofthe fully integrated
system, or as a standalonecontroller, the UNT

Controller represents a way to optimize the

operation of your HVAC equipment.

The UNT Controller combines the best of
ease-of-setup and operation, flexibility of

application, and precise control for comfort and

energy management.
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Sspecifications

 
Product

Ambient Operating

Conditions

Dimensions

(H x W x D)

Ambient Storage

Conditions

PowerRequirements

Shipping Weight

Standards Compliance

AgencyListings

Accessories

(Order Separately)

PowerSupply

ZoneTerminal

Enclosure Kit

HVAC PROInterface

N2 Plugs/PowerPlugs

ReplacementKit

Zone Sensors

Converter

Separate Controllers

AS-UNT110-1 / AS-UNT111-1
AS-UNT120-1 / AS-UNT121-1
AS-UNT140-1 / AS-UNT141-1

Pre-mounted Controllers (in an EWC10 enclosure with 50 VA transformer)

AS-UNT110-101 / AS-UNT1 11-101

AS-UNT140-101. / AS-UNT141-101

32 to 140°F (0 to 60°C) and
-40 to 140°F (-40 to 60°C) for UNT12n-1

10 to 90% RH

6.5 in. x 6.4 in. x 2.2 in. (165 x 163 x 56 mm)without enclosure

Qin. x 16 in. x 7.5 in. (229 x 406 x 191 mm) with AS-ENC100 enclosure

-40 to 158°F (-40 to 70°C)

10 to 90% RH

24 VAC, 50/60 Hz at 40 VA (pertypical system)

1.4 Ib (0.64 kg)

IEEE 472 IEEE 518

FCC Part 15, Subpart J, Class A

UL 916 UL 864

UL Listed and CSA Certified as part of the Metasys Network.

IEEE 587 Category A

(AS-XFR100) or (EN-EWC15-0)
(AS-ZTU100-1)

(AS-ENC100-0) or (EN-EWC10-0) or (EN-EWC15-0) or (BZ1000-7)

(AS-CBLPRO-2)

(AS-TBKIT-0) (Kit consists offive of each plug type.)

(TE-6400 Series)

(MM-CVT101-0)

The performancespecifications are nominal and conform to acceptable industry standards. For application at conditions beyond these
specifications, consult the local Johnson Controls office. Johnson Controls, Inc. shall not be liable for damages resulting from misapplication

or misuseofits products.

JQHNSON
ConTRELS

Controls Group
507 E. Michigan Street

P.O. Box 423
Milwaukee, WI 53201

FAN 635

Metasys Network Sales Resource Manual
Printed in U.S.A.
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The Metasys Extended Digital Controller

y
|
 

| Extended Digital Controller

 

(DX-9100) is the ideal digital control solution for
multiple chiller or boiler plant applications, air

handling units, or distributed lighting control.

As a standalone controller, the DX 9100 provides a

real-time clock, extendable I/O, and graphic

software programming to target a variety of
applications. Individual point monitoring and

control is available through the front panel LED

display.

 

The DX-9100 also connects to Metasys© over

the N2 Bus, integrating its point and control . - DX

information with the entire Metasys Network. Figure 1: ang

 

Features and Benefits
 

 

Q) Real-time Clock and Standalone control
Scheduling

Q) Program Stored In EEPROM System reliability
 

Q) Additional Analog and Binary Accommodatesthe I/O type and count neededfor

VO Combinations the job

 

Q) Both Graphic and Character- Graphical GX tool for programming, or hand-held

based Configuration Tools SX tool for service personnel’s troubleshooting or
on-the-fly adjustment

 

Facility-wide control efficiencies andQ) Dynamic Data Access™ ae
cost-effective information sharingNetworking Software

Capabilities
 

Q) Built-in Local Status Display Direct access to point control and information

Control Panel   
 

 

© 1993 Johnson Controls,Inc. 1
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Figure 2: Extended Digital Controller on the Metasys Network 
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Fexible installation
The Extended Digital Controller can be installed
using either the existing mounting holes or via a
DIN rail. You can mount the DX-9100 into any

enclosure or directly onto the controlled

equipment: both mounting options present the

sameattractive yet robust design. The separate

mounting and wiring base also make the

DX-9100 easyto install--first you connect the

field wiring, and theninstall the controller.

 

Figure 3: DX-9100 With Mounting Base

Extension Modules

Extension Modules (XTs, XPs) are submodules
that provide various combinations of analog and

binary I/O points. They may be mounted next to

the controller on the same DIN rail, or remotely,

up to 1200 yards from the controller. Up to eight
submodules can connect to the Extension Bus,

which has the same physical characteristics as

the Metasys N2 Bus.

 

Figure 4: Extension Modules
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Table 1: DX Configuration
 

 

 

 

    

Point Type Quantity Characteristics

DX-9100 XT

Analog Inputs 8 6 0 10 VDC (300 K ohm )

0/4 20 mA DC (100 ohm)

RTD (1000 ohm nickel and 1000 ohm platinum)

Binary Inputs 8 4/8/16 Dry Contacts

Binary Outputs 6 4/8/16 24 VAC Triacs 0.5 amps

XT only: Relay Contact (250 V, 3 amps AC)

Analog Outputs 4 2 0-10 VDC (10 mA max.) or 0/4 - 20 mA DC

4 0-10 VDC (10 mA max.) only  
 

Table 2: XT Configuration
 

Maximum Numberof XTs per DX
 

Maximum Numberof I/O for each XT 16 (8 analog)
 

Maximum NumberofI/O per DX    
 

Convenient Configuration Setup

The ExtendedDigital Controller does not need to
be programmedin the traditional sense. Instead,

the control algorithms, time programs, and

input/output point assignments are configured by

a graphic configuration tool. The graphic
software runs on an IBM-compatible computer,

which plugsinto the controller's N2 Bus.

Program data and parameters loadedinto the
controller and extension modulesare stored into

EEPROM,so thereis no needto reload software

after a loss of power. Real time and operating

data in the controller are stored in battery-
backed RAM.

Configuring a controller and its extension
modules is a simple matteroffilling in a flowchart
diagram that connects inputs to control and logic

blocks, then closing the control loop by making
the connection from the control and logic blocks
to the outputs. As the flowchart is beingfilled in,
the setpoint parameters, gains, alarm limits, start

and stop times, and so forth are added around

the input and outputs to complete the

configuration.

Built-in Display Panel

Oncethe controller and its extension modules
are configured, the operating parameters and
input/output values can be seenat the display

panelbuilt into the controller. Outputs can be

manually overridden and operating parameters

may be changed by an operator who has

pluggedhis security key into the controller. The

sameinformation viewed on the face of the
controller can be displayed and changed from
any of the Metasys operator devices.

A pplication Flexibility

The Extended Digital Controller can be
configured to meet a wide variety of basic HVAC

and multiple boiler or chiller central plant

applications. Preconfigured examples are

available for common applications to use as a
foundation for customizing to your particular

facility. If the preconfigured examples don’t

cover your requirements, you can instead

configure a totally customized process.

In addition, points unusedin the control scheme

can be usedin non-critical supervisory or control

applications by the Metasys Network.
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Networking Capabilities

As powertul as the Extended Digital Controller is The Metasys Dynamic Data Access networking
by itself, your facility will benefit even more when software, available from the Network Control

controllers are part of a larger Metasys Network. Unit, makes information from each controller

Each DX Controller can connect to the Metasys available throughout thefacility, so thatit is

N2 Bus. Either a Network Control Unit or possible, for example, to reset the boiler or

Companion™ Workstation can be programmed chiller discharge temperature setpoint based on

to provide added energy management and the demand requirements of a group of
supervisory control capabilities, such as trend application specific controllers. Dynamic Data

log, historical data storage, plant-to-plantinter- Access also makessensorvalues, operating

status, and other parametersin the controllerlocking, and more.
available to operators anywherein your facility

 

 || |

J|
Companion

Workstation

DX-9100
jr

 

 

   

 

     
 

 

 

: EDjo|| |

tt

LCP : :
gt 7 : :

eum :

N2-Bus :

DX-Bus dxpb2

Figure 5: Extended Digital Controller Under Companion
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Pprecise, Flexible Control

As a memberof either the fully integrated
system or as a standalone controller, the

DX Controller represents the best wayto fully

optimize the operation of your refrigeration,

HVAC,orlighting control applications. It
combinesease of setup and operation, flexibility

of application, and precise control for comfort

and energy management.

 6 Application Specific Controllers—Extended Digital Controller



 

Notes
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Specifications

Product ExtendedDigital Controller (DX-9 100)

DX Controller (DX9100-8454)

DX Mounting Base (DX9100-8990)

DX Wiring Protection Kit. (DX9100-8991)

 

Power Requirements

Ambient Operating

Conditions

Ambient Storage

Conditions

Dimensions(H x W x D)

Shipping Weight

AgencyListings

24 VAC +/- 10% at 50/60 Hz

32 to 122°F (0 to 50°C)

10 to 90% Non-Condensing RH

0 to 160°F (-20 to 70°C)

5 to 95% RH

7.9 in. x 7.2 in. x 3.9 in. (200 x 184 x 100 mm)

4.7 Ibs (2.2 kg)

UL Listed and CSA Certified

 
Extension and Expansion

Modules
XT-9100 Extension Module

XP-9102 6 Analog Inputs, 2 Analog Outputs

XP-9103 8 Digital Outputs (triacs)

XP-9104 4 Digital Inputs, 4 Digital Outputs (triacs)

XP-9105 8 Digital Inputs

XP-9106 4 Digital Outputs (relay)

 

The performance specifications are nominal and conform to acceptable industry standards. For application at conditions beyond
these specifications, consult the local Johnson Controls office. Johnson Controls, Inc. shall not be liable for damages resulting
from misapplication or misuseofits products.

J@HNSON
CONTRSLS

Controls Group

507 E. Michigan Street
P.O. Box 423
Milwaukee, WI 53201

FAN 635

Metasys Network Sales Resource Manual
Printed in U.S.A.
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JRHNSON
ConTRELS

Network Control Module

 

NCM200(installs into base frame)

Description

The Network Control Module (NCM)is the
main processorin the NCU. Fully user-

programmable,it is responsible for

supervisory controlactivities for the points and
control loops connected to the NCUandall

NEUsandapplication specific controllers with

which it communicatesonits local buses.

You choose your NCM'’s configuration,

whetheras a standalone controller, a node on

Accessories

Code Number

1

101-0

01

101

101-0

-101-0

-101-0

NU-MDM-101-0

RS-232

Standalone NCM300

the N1 LAN working in concert with other
NCMs,or as a connectivity device. In this

connectivity application, the NCM can bring
other, non-Johnson Controls systems under

Metasyscontrolor interface Metasysto a host
system. The battery-backed memory of the

NCMstores application programs, user data

bases, and point histories. The NCMincludes

features to coordinate system-wideefficiency,

keeping you informed andin control while
ensuring occupantsafety and comfort.

Descri

206

35 ft., DB25 (right angle narrow

101-0,

101-0,

JCI Modem Submodule

NCM300/350

101-0

0

01-0 to

NCM200 and NCM300/350

01-0 op

op
03-0 able Top

)
Generic

 

Controls Group 507 E. Michigan Street

P.O. Box 423, Miwaukee, WI 53202

Code No.Lit-1928020

The NCM comesin twodifferent packages: a

plug-in module or a standalone unit. As a

module,it plugs into either a 1-slot, 2-slot, or

5-slot base frame mountedin an enclosure.

As a standaloneunit, the NCM mounts

directly into an enclosure. Both NCMs

support ASCs and NEUs.

Features

* fast, efficient communication between
other NCMsandthe Operator Workstation
to provide for point sharing and building-

wide interlocks

* modular design that provides for easy and
quick installation

* battery-backed memory that saves the

NCM's programmingin case of power
outage

* collects and stores data on historical
trends, equipmentruntime, and energy

consumption, makingthis information
immediately accessible to an operator at

the workstation

* LEDindicators on front of panel supply
evidence of the module's condition and
help determineif the moduleis functioning

properly

* NCM200/300 can support connection to an
ARCNET Ni LAN

* NCM350 can support connection to an

ETHERNET N1 LAN

To Order

Contactyourlocal Johnson Controls
Representative.

Selection Chart
 

 
 

 

 

   

Code Number Description

NU-NCM201-1 Network Control Module 200

NU-NCM300-1 Network Control Module 300

NU-NCM350-1 Network Control Module 350

NU-NCM350-8 Network Control Module 350

with 8 MEG Memory
 

Repair Parts
 

Code Number | Description
 
 

NCM200 and NCM300
 
NU-NCM201-701 Repair part for NCM200
 

NU-NCM300-701 Repair part for NCM300
 

NU-NCM350-701 Repair part for NCM350-1
 
NU-NCM350-708 Repair part for NCM350-8
 

NU-PWR300-0
Replacement Power

Supply, NCM300/350
 

NU-BAT300-0 Replacement Battery Pack,

NCM300/350 
 

‘The pertormancespecifications are nominal and conform to acceptable industry standards. For applications at conditions beyond these specifications, consult the local Johnson
Controls office. Johnson Controls, Inc. shall not beliable for damages resulting from misapplication or misuseofits products.

1/2
© 10/98 Johnson Controls, Inc

 



JRHNSON
CONTRSLS

Network Control Module (Continued)

Specifications

Controls Group 507E. Michigan Street

P.O. Box 423, Miwaukee, WI 53202

Code No.Lit-1928020

 NCM200 NCM300/350
  Power Requirements 85-264 VACat 50/60 Hz 90 to 240 VAC, 670 to 250 mA, 50/60 Hz

 Power Consumption Poweris from the power module (NU-PWR101-0) 60 VA (maximum), 25 VA(typical) at 50/60 Hz

 
MemoryOptions 4 Mb standard

2 Mb standard (4, 6, or 10 Mb optional);

8 Mb standard with NCM350-8

 Dimensions 14 in. Hx 2.25 in. Wx 7.0 in. D (35.5 x 5.7 x 17.8 cm) 12.4 in. H x 6.0 in. Wx 5.5 in. D (32 x 15 x 14 cm)

 Shipping Weight 5 Ib (2.25 kg) 4.2 Ib (1.9 kg)
 
Ambient Operating Conditions

32 to 122°F (0 to 50°C)
10 to 90% RH

32 to 122°F (0 to 50°C)
10 to 90% RH

 
Ambient Storage Conditions

-40 to 158°F (-40 to 70°C) 32 to 122°F (0 to 50°C)
10 to 90% RH

 

 

AgencyListing 
5 to 95% RH

Agency Compliance FCC Part 15 Class A FCC Part 15 Class A

UL 916 Listed UL 916 Listed

CSA C22.2 No. 205 Certified CSA C22.2 Certified

UL-864 Meets EMCdirective 89/336/EEC

UL 864 Listing in process
CUL527Listing in process

 

The pertormancespecifications are nominal and contorm to acceptable industry standards. For applications at conditions beyond these specifications, consult the local Johnson
Controls office. Johnson Controls, Inc. shall not be liable for damages resulting from misapplication or misuseofits products.
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Master Catalog 125
Pressure Controls Section P

Product Bulletin P32
Issue Date 0485

 

P32 Series Sensitive Differential Pressure Switch

For Combustion Air Applications

 

Application

This P32 differential pressure
switch is for use in combustion
applications where a proofofair

flow is needed for proper system
operation.

Typical applications include:

® Pulse combustion appliances.

e Appliances with power vented
exhaust.

e® Any appliance that requires
proofof flow beforeinitiating
burner operation.

In all combustion applications, the

P32 must be used in conjunction

with a backup deviceto either
check the P32’s operation each
time the appliance cycles, or to
operate independently of the P32
to de-energize the burnercircuit
should improper appliance
operation occur. (See P32
Application Chart and
explanations.)

All P32 switches are designed
for use only as operating

controls. Where an operating

control failure would result in

personalinjury and/orloss of

property,it is the responsibility

of the installer to add devices

(safety, limit controls), or

systems (alarm, supervisory

systems)that protect against,

or warn of, controlfailure.

Features

® Easy-to-read set point scale.

@ Versatile mounting options.

® Durable construction.

® Set point switching
repeatability.

© 1985 Johnson Controls, Inc.

Code No. LIT-125430

General Description

This control senses a changein
the differential pressure (either
velocity pressure or pressure drop

acrossa fixed restriction) as air
flow in the flue changes.

The differential pressure, as

sensed by the two sensing ports,
is applied to the two sides of a
diaphragm in the control. The
spring loaded diaphragm moves Sai

and actuates the switch.

 

Fig. 1 - P32 Differential Pressure
Switch for Combustion Air

Applications.

The P32 can also be used to
detect small positive gage
pressure by using only the high
pressure connection and leaving
the low pressure connector open,

or to detect vacuum by using only
the low pressure connection and
leaving the high pressure
connector open to ambient
pressure.

P32s are factory set at the bottom
of their operating range with the
diaphragm in a vertical plane.

The setting will change if mounted
in other positions.

Specifications

 

 

 

 

 

 

Product P32 Differential Pressure Switch

Maximum UL 2 Amps., 7 Amps. Inrush at 25 VAC
Electrical
Rating CSA 2 Amps., 7 Amps. Inrush at 25 VAC

Ambient Minimum —40°F (—40°C}
Temperature* Maximum 165°F (75°C)
 Maximum Pressure
at Either Connection 1 PSIG (6.9 kPa)

Metal, 4%” Female NPT Inside, 4%" NPSM
Outside for Mounting

Low Pressure Molded, %’’ Female NPT
: -032"" (0.8 mm} Cold Rolled Steel, ZincCover Material Plated

Diaphragm Housing .040” (4 mm) Cold Rolled Steel, Zinc
Material Plated

Enclosure {Body and
Wiring Compartment) Moided Polycarbonate

High P)
Connectors oir ane

Direct Mount or With Optional Mounting

 

Mounting Bracket, Normal Mounting Position is
With Diaphragm in a Vertical Plane

Normally Factory Set at Bottom of the
; Range With Diaphragm in a Vertical

Set Point Plane, SPOT Models Normally Set Where
Red to Yellow Contacts Open, Factory
Setting is Made at Room Temperature

Less Bracket Individual Pack .9 Lb. (0.41 kg)

exe! _Overpack of 10 Units 10 Lb. (4.5 kg)
Individual Pack 1.0 Lb. (0.45 kg)

With Bracket Gverpack of 10 Units 11 Lb. (6.0 kg)
“Temperature at which no physical damage to the P32 results.

Shipping Weight



 

Fig. 2 — Interior view of a P32
Differential Pressure Switch.

Mounting with the steel housing
(high pressure connector) down
will increase the set point by

about 0.07 in. W.C. (0.017 kPa).
If mounted with the steel housing
up, the switch maybeinoperative
at minimum setting.

The P32 adjustable models may
be readjusted for other than the

vertical plane position specified by
the Original Equipment
Manufacturer. The adjusting
screw must besealed after
readjustmentis completed.

The P32 should be usedonly in
conjunction with a redundant
safety device such asa spill
switch or self-checking relay
circuit and only on open

combustion equipment. Closed
combustion units require a
self-checking relay circuit.
(See Fig. 6.)

If required, the P32 can be factory
set for a specific mounting
position on quantity orders.

The adjusting screw must be
sealed. If this is not done by the
factory, then it must be sealed at
the equipment’s point of

manufacture by the Original
Equipment Manufacturer.

Optional Constructions

Accessory Kit

Kit No. FTG18A-600R for remote
mounting includes a 4 in.
(102 mm)sensing tube with

1/8 in. Female NPT connector

 

and 1-1/2 in. (38 mm) square
mounting flange, 2 “L” 1/4 in.
barbed x 1/8 in. Male NPTfittings, §

2 #10 self-tapping screws 1/2in.
(12.7 mm) long, and a pressure

sensitive gasket. (See Fig. 3.)    
ACTION ON INCREASE

OF DIFFERENTIAL PRESSURE

ConnectorFitting Fig. 4 — Contact action on P32 with
SPDT contact action.

1/8 in. Male NPTx 1/4in.
compressionfor 1/4 in. metal
tubing. 1/8 in: Male NPT x 1/4 in.

angled barbedfitting for 1/4 in.
plastic tubing and 1/8 in. Male
NPT x 3/8 in. barbedfitting for
3/8 in. |.D. tubing.

G aD Universal “L” mounting bracket
No. BKT182-2, if required or

g channel “U” bracket, Part

Contact Action

Models are available with Open
High, Open Low,or SPDTcontact
action. (See Fig. 4.)

Mounting Bracket

No. BKT229-1. (See Fig. 5.)

  
U BracketL Bracket

Fig. 5 — Optional mounting

brackets.

 

Fig. 3 — Remote sensing probe kit
No. FTG18A-600R.

Type NumberSelection

Adjustable Set Point, Range Scale Plate, NEMA Type 1 Enclosure

Adjustable Set Point, No Scale Plate, NEMA Type 1 Enclosure

Fixed Set Point, No Scale Plate, NEMA Type 1Enclosure
Adjustable Set Point, Range Scale Plate, Less Enclosure

Adjustable Set Point, No Scale Plate, Less Enclosure

Fixed Set Point, No Scale Plate, Less Enclosure

SPST, Open Low, Screw Terminal

SPST, Open High, Screw Terminals

SPST, Open Low, \%" x .032” Quick Connect Terminals

SPST, Open High, 4" x .032” Quick Connect Terminals

SPDT, Screw Terminals

SPDT, 4%” x .032'' Quick Connect Terminals

P32

A
S
]

LX
]

Cd
]

Ba
]
>

Sj
7
)

ao
}
z
l

Range and Differential Specifications
Flanges Differential

Standard Close

Inches KP. AiMinimum AtMaximum AtMinimum At Maximum
C. a Set Point Set Point Set Point SetPoint

in. W.C. kPa in. W.C. kPa in. W.C. kPa in. W.C. kPa

Adjustable Set Point

.05 to 5.0 .012 ta 1.24 04 .01 2 05 .025 .006 .11 .027

-15 to 12 .037 to 2.99 07 017 6 149 .04 OT 5 124

Fixed Set Point

O5to 5 012to .12 04 01 .05 012 .025 .006 03.007

-15 to 1.0 .037 to .25 07 017 .09 .022 .04 01 06 .015

 2 P32 Product Bulletin



Scale Plate

Aninternal scale plate is available

on adjustable models.

Wiring

All wiring is madeto the terminals

in the wiring enclosure. The

terminals can be either screw type
or 1/4 in. x .032 in. quick connect
type.

The SPDT models have color
coded wiring terminals. The Red
terminal is common. The Red to
Yellow circuit opens ona
differential pressure decrease and
the Redto Blue circuit closes.
The correct model must be
chosensothatall of the terminals

provided are wiredinto the circuit.

Repairs and Replacement

Field repairs must not be made.
These switches must be replaced
with an exact replacement. Fora

replacement switch, contact the
nearest Johnson Controls
wholesaler or the manufacturerof
the appliance.

Ordering Information

To order, specify:

1. Complete Product Number,if

available.

2. If the complete Product
Numberis not available,
specify Type Number, see
“Specifications.”

3. Set point, differential and
mounting position. If other
than standard, quantity
orders only.

4. Mounting bracket, if required.

5. Any otherpertinent
information.

Explanation of P32
Application Chart

Column 1 concerns applications
where proofofdraft is required to

pass a delayed electronicignition
test. A P32 used to detect
induced draft or pressureina
closed combustion device must

be backed up with a relay to prove
actuation on every cycle.

Column 2 lists P32 applications
for proof of blower operation on
open combustion condensing
appliances. A properly applied
thermal spill switch or checking
relay circuit would produce

appliance shutdownin the event
of P32 failure.

Column 3 is similar to Column 2 in
that flue gas spillage must not

occur. However, Column 2
applications attempt to prove lack
of flow by detecting a decreasein
pressure. Column 3 applications

provelack of flow by detecting an
increase in static pressure. This
method requires the use of a P32

with normally closed contacts.

Because the P32 will not be
called upon to operate on every
cycle, it is not desirable for the
P32 to be usedin this application.
Relay checking is usually not
possible because the P32 only

operatesintermittently in this
application. A spill switch must be
used to back up a P32 for blocked
flue detection.

P32 Application Chart
 

 

 

 

 

 

 

 

 

  

  

      
 

         
 

    
 

  
   

    

Usage Application

P32 Column 1 Column 2 Column 3
Delayed Ignition Proof of Blower Blocked Fiue

Without Relay
Checking or
Redundant Safety NAA. N.A. NA.
Device

Only if Delayed Only If Delayed
With a Ignition Tests Ignition Tests
Redundant Safety N.A. ‘Can Be Met At Can Be Met
Device Only P32 Failure, At P32 Failure,

N.O. Contact, SPST N.C. Contact, SPST

With Relay Checking Yes Yes Yes
on Every Cycle “SPDT *“SPDT “SPDT

With Relay Checking y

and Appropriate “SPDT “apn “spoT
Spill Switch

* SPDT Usage requires N.C. contact across relay contact.
.N.A. — Not applicable for this use.

*Spill switch optional when used with Ly Lo

relay checking circuit.

COMBUSTION
AIR BLOWER

B cia GE | L___.LOCKA .
SWITCH [ y

2 34 “eRY- R) { OH
Ue PO" opst

/- *SPILL SWITCH )] RELAY

P32 i vy
AIR PROVING

SWITCH 9 %

RooM |
THERMOSTAT

|_|
h

ELECTRONIC
IGNITIONaa   

 

Fig. 6 — Typical wiring hookup.

 
P32 Product Bulletin 3



  

 

 

 

SEE Yy— 14 NPSM
so ™~.22HE NN \e-z7 NPT THREAD

i “4 5 % THREADJ]!
Sez Hy TS jet 2
143 ! t

| Lo Yg—2T NPT
1 83 : THREAD

e Be DIA FOR ~~

  Acant SCREW

L = #1 94
+ 134 v 4] 24aw 14h

4 ~-{ 492
28

 2a a - ‘| by CONDUIT i

  
  APREE

28— NOTE: Open construction models do not have
a cover and picte with conduit opening.

 

 

     
 

   

    
 

—— in
P32 Dimensions an

pO. HOLE —— go382 DIA. BOLT CIRCLE

4 of aces ' :

20310,
7 wal 4 7

DIA. HOLE * oe =p ee—F go

03 i i Birye
+ he TYR a a—_L 4

+7 3

tlen | .
| [9 i)

ge ! %iee | 1

- pois
2B _ 2. a}

In
ud BKT229-1 Dimensions TimBKT182-2 Dimensions 7m

Performancespecifications appearing herein are nominal and are subjectto
accepted manufacturing tolerances and application variables.

U.L. Guide No. MFHX, MFHX-2

File MH10588

UIRHNSON
CONTRELS
Controls Group

507 E. Michigan Street

P.O. Box 423 Printed in U.S.A.
Milwaukee, WI 53202
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Code No. LIT-1927140

A70 Series

Four Wire, Two Circuit Temperature Control

 

A70 Series Applications 3 a
Typical applications would include energizing an

Line Line Line 2 indicatorlight upon low temperature cutout on a
ventilating system.©  
ReplacementParts
 

    

 

          

 

Code Number Description

M2 M1 Line 1 CVR17A-620R Automatic reset

CVR17A-621R Manual reset

Action on Increase

. of Temperature

AT0GA-1 To Order
Description ‘The contacts are designed so that when the main Specify code numberfrom the selection chart below.

The A70 Series are heavy duty temperature controls contact opens,the auxiliary contact closes.
that incorporate a vapor charged sensing element.

The A70G, A70H,and A70K have a 4-wire, 2-circuit Features
contact block that contains twoisolated sets of * long-life, snap-acting contacts

* automatic or manual reset models

 

 

 

 
 

 

        
 

  

contacts.

Selection Chart
Switch Action ace Max Bulb Electrical Ratings

Goce (dain Conmcte) “OS BUF Eulband ree ate Poe Number LINE-M2 (Main) LINE-M1 (Auxiliary)
Number ; F (°C) (C’) Capillary i, Adjuster 5

Line-M2) F (°C) Motor Ratings VAC 120 208 240 277] 120 208 240 277

‘ 15 to 55 20ftof 1Bin. 400 Screwdnver
A70GA-1* Open Low (-10 to 15) 5 (2.8) O.D.Tubing (260) Slot AC Full Load Amp 16.0] 92 |80 - 60 }33 130 -

35 to 80 3 to 30 3/8 in.x3in. 250 Screwdriver
A70GA-2 Open Low (0 to 25) Set at 12 6 Cap. (121) Slot AC Locked Rotor Amp 96.0 55.2 48.0 - 36.0 19.8 18.0 -

i 15 to 55 Manual 20 ft of 1/8 in. 400 Screwdriver AC Non-Inductive
A7OHA-1* Open Low (-10 to 15) Reset 0.D.Tubing (260) Slot Amp 16.0} 9.2 |80 |72 |60 |60 |60 60

35 to 80 Manual ¥8in.x3in. 250 Screwdriver

ATOHA-2 OpenLow 1995) Reset 6 Cap. (121) Slot Pilot Duty - Both ccuietisiimaeaiahaiad
. 100 to 170 Manual 3/8in.x 10in. 240 Screwdriver Poles

A70KA-1 Open High (38 to 77) Reset 6 ftCap. (116) Slot 57.5 VA, 120 to 300 VDC            
 

* Low cutoutstop set and sealed at 35°F (1.6°C). Control respondsonly to the lowest temperature along any oneft. ofentire 20 ft. elementor bellows cup.

FR Nabnnan Pantenin inn



UJRHNSON
CONTRELS

TE-6300 Series

Temperature Sensor

 

TE-6300 Series Temperature Sensors

Description
The TE-6300 Temperature Sensorline offers an

economicalsolution for a wide variety of temperature

sensing needs--including wall mount, outdoorair,

duct, well, or duct averaging applications. Sensors are

available in the following types: 1000 ohm thin-film

nickel, 1000 ohm nickel averaging, 1000 ohm thin-film

platinum, 2.2K ohm thermistor, and 1000 and 100 ohm

platinum equivalent averaging. Each sensoris

packagedwith the necessary mounting accessories,

maximizing ordering andinstallation ease, and

therefore reducing both commissioning time and cost.

507 E. Michigan Street

P.O. Box 423

Milwaukee, WI 53208

Code No.LIT-1922240

Features
full line of sensors

* inexpensively priced

* single assembly ordering

* conduit-friendly mounting

* standard PVC enclosures

* stainless steel sensor probe

Applications
See Selection Chart/SensorApplication Matrix on the

next page.

To Order
Specify code numberfrom the selection chart on the

next page.

Nominal Temperaturevs Resistance for Nickel, Platinum (and Platinum Equivalent)*, and Thermistor Sensors
 

 

 

 
  

 
 

 

  

 
 

 
 

 
 

 
 

 

 
 

  

 
 

 
 

     

Temperature Resistance (Ohms) Temperature Resistance (Ohms)

°F °c Nickel Platinum Thermistor °F °c Nickel Platinum Thermistor

-50 46 674 821 109872 90 32 1060 1125 1652

-40 -40 699 843 75466 100 38 1090 1147 1313

-30 -34 725 865 52571 110 43 1121 1168 1051

-20 -29 751 887 37116 120 49 1152 1190 847

-10 -23 77 908 26539 130 54 1184 1211 687

0 -18 803 930 19208 140 60 1216 1232 561

10 -12 830 952 14062 150 66 1248 1254 461

20 7 858 974 10408 160 71 1281 1257 380

30 | 885 996 7784 170 77 1314 1296 316

40 4 914 1017 5880 180 82 1348 1317 264

50 10 942 1039 4484 190 88 1382 1339 221

60 16 971 1061 3450 200 93 1417 1360 187

70 21 1000 1082 2678 210 a5 1452 1381 158

80 27 1030 1104 2095 220 104 1487 1402 135        
 

Specifications
 

TE-6300 Series Temperature Sensor
 
 

 

 

 

 

    
 

Nickel +0.34°F @ 70°F (+0.18°C @ 21°C)

Nickel 43.0°F @ 70°F (#1.67°C @ 21°C)
Averaging

Platinum 20.55°F @ 70°F (+0.36°C @ 21°C)
Accuracy DIN Class B

Platinum Approximately +1.08°F @ 70°F

Equivalent} (+0.56°C @ 21°C)
: +0.36°F (0.2°C)in the range of

Thermistor| to 158°F (0 to 70°C)
Probe Assembly:

. -50 to 220°F (-46 to 82°C);
Temperature Limits Conduit Box:

-50 to 122°F (-46 to 50°C)

Product Overview
Duct probesensorincludes:

¢ 8 in. nickel, platinum, or

thermistor sensor

® quick mount sensor holder

* metal mounting plate with

screws(4) and locknut [oP

* conduit enclosure with cover

¢ 1/2 in. EMT conduit adapter

° wire nuts (2)

FR Nahanan Aanntenin Inn
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10 30 50 70 90 110 130 150 170 190 210 50 SO 100 150 200 250
$846 -18

Temperature ("F/C)

Temperature vs Resistancefor the Nickel, Platinum,Platinum Equivalent*, and Thermistor Sensors

* For 100 ohm platinum equivalent sensors,divide the resistance valuesfor the 1000 ohm platinum sensors by 10

platinum sensor

and locknut

Duct averaging sensorincludes:

* 8or17 ftnickel, or 10 or 20 ft

* quick mount sensorholder

* metal mounting plate with screws(4)

conduit enclosure with cover   
¢ 1/2 in. EMT conduit connector

° wire nuts (2)



TE-6300 Series Temperature Sensor (Continued)

Product Overview (Continued)

Well insertion sensorincludes:

° 6in. or8 in. nickel or platinum,

8 in. thermistor

* quick mount sensor holder

Outdoorair sensor includes:

* 3in. nickel, platinum, or thermistor

sensor

* outdoorair shield

* conduit enclosure with cover

  

* conduit enclosure with cover : ;
a ° . EMT conduit tt

¢ 1/2 in. EMT conduit connector i 2 ue hy ENT enclaiinonneciak
‘ 43.7 * wire nuts (2)

* wire nuts (2) —

Wall mount sensorincludes: piasr
* nickel, platinum,or thermistor aeeeWN,

sensor a / SSF}

* white T-4000style cover and a | x {[ net | Dimensionsare given as in./mm
base with silver faceplate and | IN|
horizontal logo i DIN] |

* mounting screws(2) INee
* wail anchors(2)

¢ wire nuts (2)

 

 
 

 

 

 

 

     
 

  

  
  

 
 

  

  

  

 
 

  

 
 

 
 

          

Selection Chart
For this application... suggested Code No. Description Application Notes

TE-6314P-1 Nickel sensor 2-screw wail plate for surface mounting; white cover

Space TE-6324P-1 Platinum (Pt.) sensor The TE-1800-9600 Mounting Hardware mustbe ordered separately when mounting the wall unit
TE-6344P-1 Themnistor to a handy box.

TE-6313P-1 Nickel, 3 in. probe

Outdoor Air TE-6323P-1 Platinum,3 in. probe Used to sense outside ambient temperatureto determine efficient heating and cooling strategies

TE-6343P-1 Thermistor,3 in. probe

TE-6311P-1 Nickel, 8 in. probe 4-screw mounting plate provided; can be usedfor ducts or plenums;ideal in freezer lockers or where

Duct TE-6321P-1 Platinum,8 in. probe sensor mounting should be located outside of the sensed area; a 12 in. sensor probe that can be cut

TE-6341P-1 Thermistor,8 in. probe is available for use in larger duct.

TEss1eP*d i ae averaging Reve 4-screw mounting plate mounts to duct; used in duct where average temperature is needed; approx-

TE-6316P-1 Nicks), 17 Thavareging element imately oneft of sensor is recommendedfor each sq ft of duct cross sectionSiocthyacesie TE-6327P-1 1000 ohm Pt, 10 ftavg. element 7
Tessatr~] ccnaraiaeNikepealsatan The TE-6001-8 ElementHolderis included with the platinum equivalent averaging sensors but must

Earl 100 chm Pt., 10 ftavg. element 1. ordered separately (if desired) for use with nickel averaging sensors
TE-6338P-1 100 ohm Pt., 20ft avg. element peraney ond :

TE-6315P-1 Nickel, 8 ft averaging element

TE-6316P-1 Nickel, 17 ft averaging element 4-screw mounting plate mounts to duct; uses 4, 9, 16, or more duct averaging sensors.

Series Parallel TE-6327P-1 1000 ohm Pt,10 ft avg. element

ete TE-6328P-1 1000 ohm,Pt., 20 ftavg. element The TE-6001-8 Element Holder is included with the platinum equivalent averaging sensors but must

TE-6337P-1 100 ohm Pt., 10 ft avg. element be ordered separately (if desired) for use with nickel averaging sensors.

TE-6338P-1 100 ohm Pt., 20 ft avg. element

TERA Mes in. ROE ean Sensorholder has 1/2 in. NPT threads, threadless holder has set-screw type mounting; thermalwell
TE-6312P-1 Nickel, 8 in. probe, threaded ad ; 3 5

Well Insertion TE-6322P-1 Platinum, 8 in. probe, threaded should be mounted at an angle such that condensationwill run outof the well; however,if that is not

. ae , i ick mount sensor hold ir iliTES32AP-1 Platinum, 6 in. probe, threadless ion seal the quick mount sei ler and the wiring end ofthe sensorprobe with RTV silicon

TE-6342P-1 Themmistor, 8 in. probe, threaded ,

Accessories (Optional) Repair Parts
Code No. Description Code No. Description

ADP11A-601R BX adapter(pkg. 10) TE-6300-601 8 in nickel probe

TE-6001-8 Elementholderfor mounting an averaging sensor TE-6300-602 in. platinum probe

TE-1800-9600 Mounting hardware for mounting wall mountunit to a handi box TE-6300-603 in. nickel probe

TE-6300-101 12 in. nickel probe that can be cut to an appropriate length TE-6300-604 in.platinum probe

TE-6300-104 12 in. thermistor probethat can be cut to an appropriate length TE-6300-605 Quick-mountsensor holder(pkg.of 10)

TE-6300-102 12 in. platinum probe that can be cut to an appropriate length TE-6300-606 {8 in. thermistor probe

TQ-6000-1 4-20 mA outputtransmitter for use with the 100 ohm platinum sensor TE-6300-607 3 in. thermistor probe

WZ-1000-2 6 1/2 in.length,stainless steelwell, thermal compoundincluded TE-6300-609 Threadless sensorholder(pkg.of 10)

WZ-1000-4 6 1/2 in. length,stainless steel well ADP11A-600R EMT conduit adapter (pkg. of 10)

WZ-1000-5* 4-11/16 in. length, brass well (for TE-631AP-1 and TE-632AP-1 only) T-4000-3139* White Thermostat Cover
, , * Refer to 7-4000Accessorieson Page 1-138 in the Pneumatics
Use the TE-631AP-1 or TE-632AP-1 with these wells. sectionofthis catalog.

2 The performancespecifications are nominal and conform to acceptable industry standards. For applications at conditions beyondthese specifications, consult the local Johnson
Pantenin alhan Inbanan Dantenla Ian aball ant ha Habla bao damn nnn cnnidlinn bam minnnalinntinn ao minninn af thn men dinta
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TE-6700 Series 2nd Generation Temperature Elements

  
 

 The TE-6700 Series is our 2nd Generation of

temperature elements. This line is comprised of
attractively styled, feature-packed temperature sensing

products offering ease ofinstallation, user friendliness,

and application flexibility in one package.

The TE-6700 Series Temperature Elemenis supersede
the TE-6400 Series for space sensing applications.

The 2nd Generation elements are designed for use
with most Johnson Controls controllers, and now work

directly with the VMA1200 and VMA1400 Series
controllers. Johnson Controls consolidated the

300 original TE-64xx product code numbers to
40 TE-67xx numbers. This reduces product inventory,
improves product delivery, and makes many features
now standard.

t
n
d

Da
ti

t
wh
et

tc
tt

eh
S
e

et
al

im
ee

nd
te

st
et

bo
bb
ie

 

 

esLLFFATAELA A ec PAA NII Lt ieA PRs Biles Seek

Figure 1: TE-6700 Series Temperature Elements

 

Features and Benefits

 

Q Temperature Sensor Time

Response Improvement

Q OccupancyLight-Emitting
Diode (LED) Indicator

Q) ManualOverride
Pushbutton (PB)

C) Globally Scaled Unit

Q) Universal Mounting

Q) Single or Dual Setpoint
Adjustment

Q) Analog Profile and Starfield 

Improves temperature control of the space,

increases employee productivity and comfort,

(TRI) and reduces energy consumption

Q) Controller Configuration Allows users to adjust room comfort and to

Switch choose occupancyfeatures that match the

application and controller

Displays the controller's current operating

mode

Signals the controller that the spaceis

occupied in orderto override time-of-day

scheduling

Includes setpoint and bulb indicator (both

optional) that measure Fahrenheit and Celsius

ranges, 65 to 85°F (19 to 29°C)

Ships with wallbox and surface mounting

plates (all installation hardware included)

Allows for separate heating and cooling

settings; makes setpoint viewing and

adjustmenteasier

Analyzes heating and cooling efficiency with

the M-Series Workstation  
 

Display Compatible
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Product Overview
 

The TE-6700 Series elements are
intended to provide an input to
equipment under normal operating
conditions. Wherefailure or
malfunction of the TE-6700 could
lead to an abnormal operating
condition that could cause personal
injury or damageto the equipment
or other property, other devices(limit
or safety controls) or systems (alarm
or supervisory) intended to warn of,

or protect against, failure or
malfunction of the TE-6700 must be
incorporated into and maintained as
part of the control system.

IMPORTANT:

  
 

TE-6700 Series is the second generation of
temperature elements for space applications. The
temperature sensoris time response improved,
resulting in a 70% decreasein time response. This
improvementin time response leadsto:

e increased comfort and a reduction of hot/cold
complaints

e increased comfort by eliminating temperature
overshoot

e increased savings/reduced energy consumption

e extendedlife of HVAC (Heating, Ventilating, and
Air Conditioning) products by eliminating
adjustments due to slow thermal response or
inaccurate temperature reporting

A manual override PB allows the occupantto control
the space temperature. This feature allows the end
userto signal the controller that the space is occupied
after hours or on weekends.

An occupancy LED with pad-printed identification is
standard. A red LED displays a controller's current
operating mode: On = Occupied, Off = Unoccupied,
Flashing = Standby.

Another new feature is the controller compatibility Dual
inline Package (DIP) switch, which programs the
TE-6700 to:

® disable the PB and LEDindicator

e enable PB with LED indicator

e enable PB without LED indicator

The DIP switch matches the PB and LEDindication
with features recognized by more recent
Johnson Controls controllers. Specifically, the DIP

switch allows for matching controller features to
disable the occupancy LED and/or PB.

The TE-6700is available with a phonejack orterminal
block wiring connections, and either a 1000 ohm nickel
or platinum temperature sensing element. The unit can

be used with Application Specific Controllers (ASCs) or
for universal applications.

Whenreleased, the TE-6700’s access door swings

downto reveal the Zone Bus connector and optional
temperature indicator and setpoint adjustments.

Three temperature setpoint adjustment types are
available:

@ Single Setpoint Adjustment, Warmer/Cooler:
setpoint can be adjusted up to heat or downto cool.

e Single Setpoint Adjustment, Fahrenheit/Celsius:
setpoint can be adjusted to any value within the
65 to 85°F (19 to 29°C) range.

e Dual Setpoint Adjustment, Fahrenheit/Celsius,

Scaled: separate heating and cooling setpoints can
be individually adjusted within the 65 to 85°F
(19 to 29°C) range.

The TE-6700 features a quick-mount design that saves

time and simplifies installation. Two bases and screwsare
provided with the sensor, so it can be mounteddirectly to
drywall (spring clips provided) or a U.S. wallbox.

Dimensions
Side View Surface. Front View Wallbox
Mounted Sensor Surface Wall Mount Sensor Height

Mounted

 

Height
A

1-3/8

33/6 4-3/4
 

 

 

 

   

 

34
Side View Wallbox Mounted Side View Wallbox Mounted
Sensor with Phone Jack Sensor withTerminal Block

Figure 2: TE-6700 Dimensions,in. (mm)
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Repair and Replacement Ordering Information

 

The TE-6700 units are notfield repairable. To order a replacementor an accessory, contact the
nearest Johnson Controls representative. Specify the

IMPORTANT: The Printed Circuit Board (PCB)is desired product code numberfrom Figure 3 or Table 1.
retained with a tamper-resistant
mechanism. Removalof the PCB
from the plastic housing will void the
product warranty.

peor Get oe
  
 

  
 

 

    

   

Temperature Wire Indication Type Package
Sensing Connection Color

_ N=None  =§f{|FF
esnee B =Liquid Bulb 0 = White
T = Terminal Thermometer

Block      
 

 

s T Setpoint Adjustment
Se and Scale Type

N = 1000 ohm Thin-film Nickel
P = 1000 ohm Thin-film Platinum

 

 

  0 = None
1 = Temperature, Warmer/Cooler
2 = Temperature, Scaled

(65-85°F/18-29°C)
3 = Dual, Scaled (65-85°F)*

* These models do not have a functioning LED,

but all models have the manualoverride PB.

 

  
 

Example 1: To order a nickel sensor with a phone jack, a warmer/cooler temperature setpoint,
and a liquid bulb thermometer, specify Product Code Number TE-67NP-1B00.

Example 2: To order a platinum sensorwith a terminal block, a scaled temperature setpoint, and
no indication, specify Product Code Number TE-67PT-2NO0.

Figure 3: Ordering Template

Table 1: Accessories
 

 

 

 

 

 

 

 

 

 

 

 

  

Product Code Number Description

ACC-DWCLIP-0 Drywall Clip Mounting Kit (10/bag)

ACC-INSL-0** Wallbox Mounting Pad (10/bag)

ACC-INSL-1** Surface Mounting Pad (10/bag)

GRD10A-608 Plastic Guard with Baseplate and Mounting Ring

T-4000-119 Allen-head Adjustment Tool (30/bag)

TE-67D0-601 Door ReplacementKit with Johnson Controls Logo (10/box)

TE-67D0-602 Door ReplacementKit without a Logo (10/box)

TE-67E0-600 Replacement Endcaps(10/bag)

TE-67L-600 Fahrenheit Label ReplacementKit

TE-67L-601 Celsius Label ReplacementKit

TE-67S-600 Surface Mounting Kit

TE-67W-600 U.S. Wallbox Mounting Kit  
 

** These foam pads will help prevent drafts from entering the unit through the wall, and makeinstallation easier when

mounting on an uneven surface.
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Specifications

Product

Nickel Sensor

Platinum Sensor

TE-6700 Series 2nd Generation Temperature Elements

1000 ohm thin-film nickel

Approximately 3 ohmsperF° (5.4 ohmsper C°)

1000 ohmsat 70°F (21°C)

+0.34F° at 70°F (40.18C° at 21°C)

1000 ohmthin-film platinum

Approximately 2 ohmsper F° (3.9 ohmsper C°)

1000 ohmsat 32°F (0°C)

Temperature Sensor:

Temperature Coefficient:

Reference Resistance:

Accuracy:

Temperature Sensor:

Temperature Coefficient:

Reference Resistance:

 

 

Accuracy: +0.65F° at 70°F (+0.36C° at 21°C)

Temperature Indicator Type: Liquid filled bulb thermometer
Range: 40 to 90°F or 5 to 30°C

Resolution: Fahrenheit scale graduated at 10F° intervals;

Celsius scale and graduated at 5C° intervals.

Setpoint Single Adjustment: Warmer/cooler, red/blue visual scale, or temperature — scaled °F/°C

Dual Adjustment: Heating and cooling, graduated scale 65 to 85°F (19 to 29°C)

Resistance: Nominal 1.5k ohm

Resolution: Fahrenheit scale graduated at 5F° intervals;

Sensor Response Time

Field Connections

Zone Bus Access

Manual Override

Celsius scale at 2C° intervals

One-time constant = 8 +2 minutes at 10 feet per minute (fpm) airflow rate

Phone Jack: 8-pin connector for 8-conductor 24 AWG phonecable

Terminal Block: Screw type terminals for 18 to 24 AWG wire

6-pin connectorwith front accessfor a laptop with HVAC PRO™software, Palm™ compatible

handheld device with Variable Air Volume Modular Assembly Balancing Tool (VBT) software,

or a ZoneTerminal

Integral momentary pushbutton (DIP switch selectable)

 

 

LED Display Red LEDindicates three modesof operation (application and controller dependent)

Ambient Operating 32 to 131°F (0 to 55°C)

Conditions to 100% RH, non-condensing; 85°F (29°C) maximum dewpoint

 Ambient Storage -40 to 160°F (-40 to 71°C)

 

 

Conditions 9 to 100% RH, non-condensing; 85°F (29°C) maximum dewpoint

Mounting Style Standard basesfor surface or U.S. wallbox mounting, including hardware

Materials White plastic case with dark grey plastic mounting bases
 Dimensions (H x W x D)

Shipping Weight

3.2 x 3.2 x 1.4 in. (81 x 81 x 36 mm)

1 Ib (0.5 kg)

The performance specifications are nominal and conform to acceptable industry standards. For application at conditions beyond these

specifications, consult the local Johnson Controls office. Johnson Controls, Inc. shall not be liable for damagesresulting from misapplication

or misuseofits products.

UBHNSON
CONTRELS

Controls Group
507 E. Michigan Street
P.O. Box 423
Milwaukee, WI 53201

Printed in U.S.A.

www.johnsoncontrols.com
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INSTALLATION

!CAUTION!

° This product is not intendedfor life or safety applications

¢ Installing sensors in an energized motor control center or

on any energized conductor can be hazardous.

Severe injury or death can result from electrical shock during
contact with high voltage conductors or related equipment.

Disconnect and lock-out all power sources during installation.

Applications shown are suggested meansofinstalling sensors,
but it is the responsibility of the installer to ensure that the
installation is in compliance with all national and local codes.
Installation should be attempted only by individuals familiar
with codes, standards, and proper safety proceduresfor high-

voltage installations.

1. Ensure power conductor to be monitored is disconnected

nd | f Ww. |

2. Locate ina NEMA 1 enclosure or better, such as an approved

starter enclosure. Install the adjustable mounting bracket to the

back or floor of the enclosure.

3. Align to permit the conductorto fit through the hole. Slide

the conductor through the centerhole in the sensor and connect
the conductor to the lugs on the motorstarter.

Note: Low (<1 amp) and high (>135 amps) applications may
require special installation:

a. Low amperage(<1 ampFLA)- to provide adequate

current, wrap conductor through the center hole and

around thesensor body to produce multiple turns and
increase flow. Measured current = Actual Current x

Numberof turns.

b. High amperage (>135 ampFLA)- current flowsin excess
of 135 ampsrequire the use of an appropriately sized

external current trans former. Install the external CT on
the conductor and run the CT secondary wire through
the sensor. CAUTION: CTs can contain hazardousvolt-

ages. Install CTs in accordance to manufacturers’ specifica-

tions and instructions.

4. Wire as shown below. Use copper conductors only for

commandrelay ouput. Terminal tightening 3.5lbs torque. Note:
Testing the STATUSoutput of this sensor with a digital ohm meter
mayyield inaccurate, but relative readings of switching(i.e., 6

Meg Ohms.) Anal for readings similar

Wiring Diagram

N.O. CommandRelay Output
(Rated 5A (R), 1/8 HP

Relay LED ON when @ 240 VAC max.resistive)

energized ~~ — —~ __2 —@
 

Status Set

@ © [eellee|
   [ee
  

 

    
24 VAC/DC

To Energize
Relay

STATUSoutputis closed when sensedcurrentis aboveset-
point (LED ON). Turn SET clockwise to increase set-point.

N.O. Status

Output

Installation Instructions

HAWKEYE 735
Adjustable Current Status Sensor

with Command Relay

      

 

VERIS INDUSTRIES,INC.
10831 S.W. CASCADE BLVD.

PORTLAND, OREGON 97223
(503) 598-4564 FAX (503) 598-4664

1-800-354-8556
http://www.veris.com email:sales@veris.com

CALIBRATION

NOTE: Status LED is lit when output is ON (Closed) Sensor

outputis closed whensensedcurrent is above set-point. Turn
clockwise to increase set-point.

1. Turn on the load source and allow the motoror other

load to reach normal operating condition.

2. If the status LED islit, turn the setpoint screw clockwise

until the LED goes out, then stop. If the status LED is notlit,

turn the setpoint screw counterclockwise until the LED lights,
then clockwise until the LED goes out, then stop. Sensor

threshold is now balanced at the current level being moni-
tored.

3. For undercurrentindication (for most status applica-
tions), turn the setpoint counterclockwise 1/4 turn from the

position determinedin step 2. The status LED should be ON.
For variable frequency drives operating at greater than 25Hz,

run drive at slowest speed above 25 Hz, and adjust as above.
For drives operating below 25 Hz or with motors under 5 HP,

consult factory. The sensoris now calibrated to provide

indication of current flows below normal FLA.

An “open “condition of the sensor output after this adjustment

indicates that the equipment has been turned off or hasfailed

(belt loss, electrical failure, etc..)

NOTE:Tocalibrate the sensor for over-current indication, turn

the setpoint screw 1/4 turn clockwise rather than counterclock-

wise. If the current exceeds the setpoint, the contact will close.

ICAUTION !

Status indicators of this device should not be relied on to

determine whether or not the monitored conductoris con-

nected to a powersource. Doing so may resultin injury or death
from electrical shock.

SPECIFICATIONS

  

Amperage RatingS.........ceeeesceeseeteeeseeseeeees 1 to 135A continuous
SensorSupply Voltage......... Induced from monitored conductor

Supply Current... eeeeeeeeeees Induced from monitored conductor
ISOLATION... eee eeeteesseeeeeeeeeeeseeeecaereeeseeeeeeaeseesereseeeaeees 600VAC rms

THD SQtHDOl MtescsssessessnaceveseacsveacessersAdjustable to +/- 1% of range
SOALING... cee ceeccsseeesceeseeceesseeeseesssecsseeeeeeseceeseeateeseceseensenes N.E.M.A. 1

TEMPELatUre FANG Cs scccsisesseveseresccwevesensssessideenesencnecessers -15 to 60° C

HUMICItY FANGE.....eeeeeeeeceeeeeeeeeeeeeeees 0-95% non-condensing

Status Output Rating (resistive).............. N.O. 0.1A @ 30 VAC/DC

Relay Contact Rating:
Inductive...N.O. 2.0A @ 250 VAC; 30 VDC
Resistive....N.O. 5.0A @ 250 VAC; 30 VDC

Relay Collsscsssssscssesarzcsisccesesetseserssersoenens 24 VAC/DC; 10 mA nom.

Literature ref. #L10161-996


