
Tank Blanketing 101 

Presented by Lesman Instrument Company 
and 

Jordan Valve 
 



What is Tank Blanketing? 

Tank Blanketing, sometimes referred 
to as “padding”, is the process of 
filling the empty space of a liquid 
storage tank with an inert gas, most 
likely Nitrogen 



Why is Tank Blanketing Important? 

• Blanketing protects people, environment, 
product and equipment 
– If the media is combustible, blanketing removes 

the Oxygen required for combustion 
– Blanketing protects food and other substances 

from oxidation, contamination or evaporation 
– Vapor recovery prevents harmful vapors from 

escaping into the atmosphere 
– Reducing corrosion through oxidation helps 

maintain the integrity of the tank 
 



Who Uses Tank Blanketing?  

• Tank Blanketing is a growing market 
• The bulk of tank blanketing applications are in 

Chemical, Petrochemical and Oil & Gas 
Industries with a smaller percentage in the 
Food & Beverage, Pharma / Biopharm, and 
Semiconductor industries 

• A variety of products are protected in the 
market segments listed above. 

 



Controlling the Nitrogen Blanket  

• The volume of media in the tank will vary due to a 
variety of factors 
– Pumping in media (+) 
– Pumping media out (-) 
– Temperature increase (+) 
– Temperature decrease (-) 
– Air and/or moisture enter tank (+) 
– Vapors escape tank (-) 

• As the volume changes, the vapor space in the tank 
changes as well 
 

 



Controlling the Nitrogen Blanket  

 Tank Blanketing (Padding) 
When the vapor pressure in the tank drops below preset 

limits, the regulator’s diaphragm moves the plug away 
from the seat, allowing the blanketing medium to flow 
in 

 Vapor Recovery (De-padding) 
The regulator moves the plug away from the seat in 

response to higher pressure vapors, allowing excess 
vapors to flow out of the tank 

 
 



Controlling the Nitrogen Blanket  

Temperature 

Media (-) 

Vapor Space (+) 
Pressure Decrease 

Emissions 

Product Pump 
Out 



How Do Blanketing Valves Work? 

• Also called padding and “make-up” regulators 
• Regulator is controlling the pressure inside the 

tank 
• Regulator senses a decrease in the pressure and 

opens to introduce more gas and moves to the 
close position when pressure returns to the set 
point 

• Blanketing gas supply line is connected to the 
tank via an inlet pipe 
 

 



What Valve Should I Use? 

• There are several choices available in the 
marketplace 
– Self operated or direct operated 

• Fast response 
• Low cost 
• Simple design 

– Pilot operated 
• High flows 
• Extremely accurate 
• Fast lock-up 

 

 
 



Self Operated 

• Very sensitive 
• Large diaphragms 
• Very light springs 
• Set points down to 1” 

w.c. 
• Internal and external 

pressure register 
 

 
 



Self Operated 

• High Flows 
• Balanced plug 
• Double seated 
• For very low set 

points, 8” w.c. or 
lower, install the valve 
in the inverted 
position 

 

 
 



Internally Sensed 

Large elastomer diaphragm 
and six spring ranges 
for improved sensitivity 
and accurate regulation 

Lever amplifies diaphragm 
forces for tighter shutoff 

360° body orientation.  Valve 
can be installed in any position 
and easily repositioned while in line 

Soft elastomer plug 
provides ANSI 
Class VI shutoff 

Aspirator is designed and situated to 
optimize the boost effect and improve 
performance – no sensing line required 



Balanced Plug 

NPT sensing port 

Large elastomer diaphragm 
and five spring ranges 
for improved sensitivity 
and accurate regulation 

360° body orientation.  Valve 
can be installed in any position 
and easily repositioned while in line 

Soft elastomer plug 
provides ANSI 
Class VI shutoff 

Rugged, heavy-duty design – emergency 
Outlet pressure may reach 100% on inlet 
Pressure without damaging valve 

Lever amplifies diaphragm 
forces for tighter shutoff 



Double Seated 

High flow capacities 

Nine spring ranges for  
improved sensitivity and 
accurate regulation 

Large, highly sensitive diaphragm 
Insures accurate regulation 

Double seated design allows 
the valve to handle 
increased flow and higher 
pressure drops than similarly 
sized single seat designs 
while maintaining ANSI 
Class VI shutoff 



Pilot Operated 

• Extremely high flows 
• Fast lock up 
• Extremely accurate 

 
 

 
 





Pilot Operated 

Main valve body and 
actuator handle high inlet 
pressures and high flows. 

Tank blanketing pilot valve 
provides extremely 
accurate control and fast 
lockup. 

Globe style conditioning 
regulator drops the inlet 
pressure to 15 to 25 psig 
to feed the pilot regulator. 



Important Considerations 



Control Line Piping Recommendations 

• Keep the regulator as close to the tank as possible and as 
high as possible 

• Minimize the length of the downstream pipe coming 
from the valve 

• NEVER reduce the pipe size on the valve outlet to the 
tank 

• Any downstream isolation valve after the regulator must 
be a full port type. 

• The sensing line must be a minimum ¾‘” pipe 
• A full port sensing ling isolation valve is recommended 
• Make the sensing line as short and straight as possible 

 
 
 
 



Controlling the Nitrogen Blanket  

Temperature 

Media (+) 

Vapor Space (-) 
Pressure Increase 

Environmental 

Add Product 



How Do De-padding Valves Work? 

• This is a back pressure regulating valve 
• This valve is regulating the pressure in the 

tank 
• An outlet pipe is connected to the valve and 

the tank 
• Regulator senses an increase in the pressure 

and opens to relieve pressure in the tank to 
atmosphere or for reclamation. 
 

 



What Valve Should I Use? 

• There are fewer  
choices available in 
the marketplace 
– Self operated or 

direct operated 
– Pilot operated 

 
 



Padding and De-padding Work Together 

• The padding valve (PRV) is controlling the 
pressure in the tank 

• The de-padding valve (BPRV) is also controlling 
the  pressure in the tank. 

• The padding valve insures there is sufficient  
pressure in the tank and the de-padding valve 
insures there is not too much pressure in the 
tank. 

• The set point of the De-padding valve is slightly 
higher than the padding valve. 
 

 



Sizing 

• API-2000 
– API-2000 must be considered when sizing 

blanketing valves 
• Tank blanketing valve set point definition is determined 

by manufacturers 
• The capacity requirement of the tank blanketing valve 

is composed of two components 
– Inbreathing due to product movement our of the tank 
– Inbreathing due to contraction of the vapors/product due to 

weather changes 

 
 



API-2000 Sizing Exercise 

• Step 1 – Determine Q-displacement 
• You will need the maximum pump out rate of the tank’s 

contents, i.e. 15 gpm  
• Q-displacement SCFH = maximum pump out rate (gpm) x 8 

• Q-displacement = 120 SCFH 



API-2000 Sizing Exercise 

• Step 2 – Determine Q-thermal 
• You will need the tank’s capacity, i.e. 84,000 gallons  

• Use Table 1 for English units 
• An 84,000 gallon tank will require 2,000 SCFH for inbreathing 

• Step 3 - Q-total=Q-displacement+Q-thermal 
• Q-Total= 2,120 SCFH 

 



API-2000 Sizing Exercise 

• Step 4: Select a suitable valve 
• We will need the gas supply pressure and desired set point 
• Given 60 psi Nitrogen Supply, to be set at 2 wc, and a Q-total 

of 2,120 SCFH… 
• Using the chart on page 5 of our API-2000 sizing guide, we see 

that a 1-1/4” Mk608is will flow 2,808 SCFH with a ¼” orifice 
• If charts show flow capacity for air, multiply the listed number 

by 1.018 
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