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V50 Series Self-Operated Modulating Valves 
For Outdoor Crop Dryer Service 

 

Application 
These valves control the flow of 
gas on natural or LP gas fired 
outdoor crop dryers and are 
used to maintain a desired air 
drying temperature.  Changes in 
air temperature at the sensing 
bulb cause the valve to 
modulate the gas supply to the 
main burner. 

!  CAUTION:  Valves are for 
outdoor crop dryer service 
only.  Not for use on 
applications of any other 
kind. 

All Series V50 valves are 
designed for use only as 
operating devices.  Where 
system closure, improper flow 
or loss of pressure due to 
valve failure can result in 
personal injury and/or loss of 
property, a separate pressure 
relief or safety shutoff valve, 
as applicable, must be added 
by the user. 

 

Fig. 1 -- V50A Modulating Valve. 

 

Fig. 2 -- V50B Modulating Valve. 

Features 
• Free movement of parts 

provides fast, uniform 
response. 

• Easy to adjust by turning “T” 
handle range screw. 

• High temperature 
diaphragms as required for 
most LP gas units. 

Specifications 
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• Variety of temperature 
ranges for various drying 
conditions. 

• Built-in temperature gage 
available to indicate sensed 
air temperature. 

General Description 
A vapor pressure sensing 
element opposes the range 
spring to increase gas flow on 
temperature drop and decrease 
gas flow on temperature rise.  
Amount of movement toward 
open or closed gas flow 
depends on amount of 
temperature change at the 
sensing bulb. 

The operator can set the valve 
to be fully closed at any 
temperature within its range. 

A temperature indicating gage is 
available at additional cost on 
quantity orders.  The gage is an 
integral part of the temperature 
element and helps the operator 
make accurate settings. 

Optional Constructions 
Bulb Styles 

Style 1 -- Bulb is 11/16 in. 
(17 mm) diameter.  The length 
will vary with capillary length, 
valve size and whether gage is 
supplied. 

Style 4 -- Same as Style 1 
except 1/2 in. NPT male 
connector for insertion into 
female pipe flange. 

Style 18 -- Same as Style 1 
except with spiral fins to 
increase transfer rate between 
air and bulb.  Bulb is 1-1/4 in. 
(32 mm) diameter. 

Bypass Orifice 
These valves have a threaded 
hole in the internal web of the 
valve for an internal bypass.  
(See Fig. 3.)  They are normally 
supplied with a solid plug 
installed in this hole for complete 
shutoff.  Five drilled orifice 
fittings are supplied with each  

valve for field selection and 
installation, if bypass is needed 
to maintain a minimum flame 
even when the close off point 
has been reached.  See 
selection table for sizes. 

Factory installed orifice is 
available at additional cost. 

Selection Table below is for 
orifices supplied with valves 
(solid plug is normally factory 
installed). 

Standard element has 6 ft       
(1.8 m) of 1/8 in. O.D. copper 
capillary.  Optional lengths are 

available on quantity orders, 

lengths of 8 ft (2.4 m), 10 ft       
(3.0 m) and longer in increments 
of 5 ft (1.5 m) at additional cost.  
Armored capillary tubing is 
available at additional cost. 

Ordering Information 
To order, specify: 

1. Type Number. 

2. Range. 

3. Temperature gage, if 
required, and location 
(quantity orders). 

4. Bulb Style. 

5. Length of capillary. 

6. Armored capillary, if 
required. 

7. Factory installed orifice, if 
required. 

a. Size of bypass orifice. 

Selection of Valve Size 
For best operation use the 
following method of selecting the 
correct size valve. 

1. Determine gas flow required 
(cubic feet per hour). 

2. Determine pressure (P2) 
required at burner orifice 
(PSIG). 

3. Determine pressure (P1) 
available to valve inlet 
(PSIG).  This is usually the 
pressure regulator setting. 

4. From the foregoing 
information, calculate the 
required valve flow 
coefficient (CV) by the 
following formula: 
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Q = Maximum flow in cubic feet 
 per hour (cfh) at a gas 
 temperature of 60°F (16°C). 

G = Specific gravity of gas being 
 used. 

Tf = Gas temperature in °F. 

P1 = Inlet (upstream) pressure 
  in PSIA. 

P2 = Outlet pressure in PSIA. 

CV = Valve flow coefficient. 

Common Specific Gravities: 

Air = 1.00; Propane = 1.56; 
Butane = 2.07; 
Natural Gas = 0.64. 

Example: 

Natural gas burner 
5,000,000 Btu/hr. (5000 cfh). 

Burner orifice pressure required 
(P2) 5 PSIG = 19.7 PSIA. 

Assume inlet pressure 
(P1) 9 PSIG = 23.7 PSIA. 

Gas temperature 70°F (21°C). 

 

Specific gravity of gas:  0.6 

See Specification chart to select 
proper valve. 

Use 1 in. V50AD which has CV 
of 8.5. 

Operation 
LP Gas Application 

These valves are normally 
located on the crop dryer gas 
manifold between the pressure 
regulating valve and the burner 
orifice.  They are used on vapor 
withdrawal systems or on liquid 
withdrawal systems using a 
direct or indirect vaporizer.  They 
should not be used as 
expansion valves (handling 
liquid LP) on straight liquid 
withdrawal systems. 

When using a fuel tank, a 
pressure regulating valve is 
required to maintain uniform 
inlet pressure to the V50 
modulating valve because the 
tank pressure varies 

considerably due to changes in 
tank ambient temperature. 

The recommended setting for 
the pressure regulating valve is 
no higher than 30 PSIG 
(207 kPa) as in many instances 
the outside temperature will not 
be high enough to provide the 
regulating valve with pressure 
above this value.  The maximum 
working pressure for V50 self-
operating modulating valves is 
30 PSIG. 

!  CAUTION:  The valve 
should not be installed on 
lines where line pressure 
exceeds 30 PSIG  
(207 kPa).  When there is a 
possibility of pressures over 
30 PSIG, provide an 
overpressure or alarm 
control.  The temperature at 
the sensing bulb must not 
exceed maximum valve 
range shown on the 
nameplate by more than 
20F° (10C°). 

As the modulating valve 
provides only a portion of the 
pressure drop, the maximum 
firing rate (valve wide open) is 
determined by the setting of the 
pressure regulator and the size 
of the burner orifice. 

Repairs and Replacement 
Field repairs must not be made 
except for replacement of the 
internal parts, orifice plug, 
diaphragm and sensing element.  
For a replacement valve or 
parts, contact the nearest 
Johnson Controls wholesaler. 
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Notes 
 

Building Technologies & Solutions 
507 E. Michigan Street, Milwaukee, WI  53202 
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