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A P P L I C A T I O N N O T E : S C I E N T I F I C C R Y O G E N I C W O R K

 ABSTRACT:

In  the Cryogenic industry, w e find  that hastings vacuum  gauge therm ocouple  

tubes are  often  found perm anently m ounted in  cryogenic vessels. It m ight m ake 

sense to  have a battery operated  vacuum  gauge that enables you to  w alk along a 

cryogenic vessel, and  m easures the vacuum  at that point. The range of interest is 

betw een 10m Torr and 100m Torr. Our m ost popular products for th is application  

are  the battery operated  M odel 100H, and the M odel 

D VG-6 panel m ount AC version  for perm anent 

installations. 

IN TRO D U CTIO N : 

The D IGIVAC M odel 100 series gauges are  com pact 

d ig ital vacuum  sensing instrum ents. The DIGIVAC 

M odel 100H is a portab le  d ig ital vacuum  instrum ent 

that reads from  1 m illitorr (1 𝑥  10 − 3  Torr) up  to  760 

Torr, w ith  the standard  varian  531 tube. 

Andrew  Harris, Professor at the U niversity of 

M aryland uses cryogens as the coolant to  do 

com ponent testing at tem peratures around 70K. He 

pum ps out the vacuum  jacket of a sm all vessel for liqu id  cryogens to  1 𝑥  10 − 4  to 

1 𝑥  10 − 5  Torr. Th is vacuum  jacket g ives insu lation  betw een the contents and the 

outside air. The ideas Harris is using is the sam e  idea that is used  by other 
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cryogenic service  people  w here the vacuum  void  created  by the vacuum  jacketed  

vessels or vacuum  jacketed  p ipe acts as a therm al barrier.  

 

Vacuum  as a therm al barrier w orks by pu lling out all the m olecu les so  they can’t 

transport heat from  the outside w all to  the inside w all. The phenom enon behind  

th is is a m ean free path, or the d istance a m olecu le  travels before h itting another 

m olecu le  or w all. The m ore pressure, the shorter the m ean free path , and the 

low er the pressu re h igher the vacuum : the longer the m ean free path . Since 

Andrew ’s vessel is sm all, the m ean free path  in  a sm aller vo lum e requires a low er 

pressure to  w ork effective ly. To  reduce the atm ospheric convection  heating of the 

cryogen in  typ ical industrial app lications, the vacuum  jacket should  be w ell into  

the m icron/m illiTorr region. 

  

U N D ERSTAN D IN G TH E D ESIGN :   

The M odel 100H has a clear d isp lay 

screen that shows range up  to  1999 

m illiTorr. It includes a Hastings D V -6M  

sensor, and is a portab le  gauge for 

cryogenic servicing of vacuum  jacketed  

p ipe. Th is instrum ent com es in  a rugged 

case and uses a “D ” type of battery to  increase battery change intervals.  

 

FLEXIBILITY  O F APPLICATIO N : 

The M odel 100H operates by m easuring the tem perature rise  of an  e lectrically 

heated  therm ocouple  exposed to  a vacuum . As vacuum  increases, or, as absolute  

pressure decreases, few er and fewer m olecu les of gas are  availab le  to  cool the 

therm ocouple. W ith  few er m olecu les, the air tem perature rises and the 

therm ocouple  gau ge thus senses the vacuum . A precision  reference inside the 

M odel 100H in  conjunction  w ith  an  integrated  circu it am plifier contro ls the 

e lectrical excitation  of the sensor filam ent. In  gauges that use hastings tubes, a 

precision  tem perature com pensated AC square w ave oscillator in  included in  the 

e lectronics. The vo ltage response of the therm ocouple  is p iped through a CPU  

and is translated  to  the current vacuum  reading.  

 



PERFO RM AN CE O F TH E PRO DU CT:  

This gauge is ideal for the person that needs w ide range  accuracy, 

but requires the rugged portab ility and ease of use that th is 

battery pow ered gauge offers. It can  be easily sw itched betw een 

m illiTorr, uBar or PA pressure un its on  the fly. The 100H is a 

favorite  for cryogenic applications w here the hastings g auge tube 

is often  perm anently m ounted on  p ipes and vessels.  

 

 

 

Conclusion: DigiVac Therm ocou ple G auges are designed to m eet the dem a nd s of field 

use, w h ere: ruggedn ess, rep eatability , and accuracy are required to get the job don e . T he 

M odel 100H is ideal  for enabling  you to w alk along a cryogenic vessel and m easure the vac-

uum  at that point d ue to its battery  p ow er, p ortability, and com patibility  with cryogenic 

w ork.  

 


