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CryoCraft Systems White Paper 

The Value (and Limitations) of DV6 Vacuum Gauges on Vacuum Insulated 

Pipe 

Introduction 

Vacuum-insulated pipe (VIP) systems rely on a high-quality vacuum annulus to minimize 

heat transfer and maintain cryogenic temperatures. Over time, natural outgassing, thermal 

cycling, and mechanical stress can degrade the vacuum integrity. Because of this, system 

designers and users often seek convenient ways to assess vacuum performance in the field. 

One such device is the DV6 vacuum gauge, a thermocouple-based sensor that provides a 

direct reading of vacuum pressure within the annulus. 

 

While DV6 gauges offer an appealing method for “checking vacuum,” their value in 

cryogenic pipeline systems is more nuanced. CryoCraft Systems has evaluated the practical, 

operational, and reliability tradeoffs associated with using DV6 gauges in the field and 

during manufacturing. This paper explores both the advantages and limitations of 

integrating these gauges into VIP assemblies. 

 

Advantages of DV6 Gauges 

1. Field Accessibility 

The primary advantage of a DV6 gauge is the ability to measure vacuum in the field without 

specialized equipment. A technician can obtain a pressure reading quickly, often without 

disassembly. This capability can be reassuring to facility managers and service providers 

who want to verify system condition at initial delivery or years after installation. 

 

However, CryoCraft notes that in practice, most signs of vacuum degradation are visible or 

measurable externally long before a gauge reading is necessary. Decreased surface 

temperatures, persistent frost, or extended cooldown times typically indicate a loss of 

vacuum more clearly than a DV6 gauge can. Nevertheless, the ability to confirm those 

symptoms quantitatively can still provide diagnostic value in select cases. 
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2. Quality Check Prior to Shipment 

DV6 gauges are sometimes used by manufacturers to verify vacuum integrity prior to 

shipment. This allows for a quick check without requiring a separate vacuum connection 

fixture. 

 

That said, this benefit is marginal. Even without a permanently installed gauge, 

manufacturers can easily perform vacuum verification by temporarily removing the plug 

and using a fixture with a DV6 gauge and pump operator. From a production standpoint, 

this approach provides the same data with fewer long-term reliability risks. Thus, the 

convenience of an onboard gauge is minimal and largely operational, not technical. 

3. Familiarity and Standardization 

DV6 gauges are widely used across the cryogenic industry, and many facilities already have 

compatible readers and calibration procedures in place. This familiarity can simplify 

training and reduce the barrier for field measurements when a gauge is present. 

4. Environmental Considerations 

In controlled indoor environments, a DV6 gauge may remain functional for many years. 

However, when vacuum-insulated pipe is installed outdoors or in harsh, corrosive, or 

coastal environments, the value of a DV6 gauge diminishes significantly. 

 

Exposure to salt, humidity, and temperature cycling causes the DV6 gauge housing and its 

internal seals to corrode, rust, and degrade. Over time, these gauges often become non-

operational by the time they are actually needed, and more importantly, they can become a 

source of vacuum leakage into the system. 

 

For this reason, CryoCraft Systems advises customers to carefully evaluate environmental 

exposure when determining whether to include DV6 gauges on their system. 

Limitations and Risks of DV6 Gauges 

1. False Confidence Due to Cryopumping and Sieve Absorption 

Vacuum-insulated pipe naturally cryopumps as it cools — cold surfaces within the annulus 

condense and absorb residual gases, which artificially lowers the apparent pressure. At the 

same time, the molecular sieve material in the annulus continues to absorb gas molecules, 

maintaining low readings on a DV6 gauge until the sieve becomes fully saturated. 

 

As a result, a DV6 gauge can continue to read a “good” vacuum level even when the system 



 
 

3 
D2009 R0 

©2025 CRYOCRAFT SYSTEMS LLC 

 
 

is approaching end-of-life. Once the sieve is fully loaded, degradation occurs rapidly, often 

without warning, as the absorbed gases are no longer being trapped effectively. 

 

Because of these factors, vacuum readings are best taken when the pipe is at room 

temperature, before cryopumping effects dominate. Measurements taken on a cold system 

can be misleadingly low and fail to show early stages of vacuum degradation. 

 

By the time the gauge indicates a true vacuum loss, the pipe is often already compromised 

and performing poorly. This can lead to false confidence and delayed maintenance 

response. 

2. Added Leak Path 

Each DV6 gauge adds an additional glued or brazed joint, as well as an elastomer or solder 

seal, into the vacuum envelope. Over time, these joints can degrade due to mechanical 

stress, temperature cycling, or chemical attack. The gauge itself often becomes a source of 

vacuum leakage — the very problem it was intended to detect. 

3. Optional Bellows Valve 

A bellows valve can be incorporated as part of the gauge assembly to provide an additional 

isolation barrier. While this can reduce the likelihood of a leak due to gauge failure, it also 

introduces additional glued connection points and therefore increases overall system 

complexity into the annulus. The tradeoff must be evaluated case-by-case based on 

environmental exposure, accessibility, and maintenance philosophy. 

4. Gauge Degradation and Calibration Drift 

DV6 gauges are not permanent instruments. Over time, sensor elements and calibration 

characteristics change, especially when exposed to moisture or contaminants. Even if the 

gauge remains physically intact, the accuracy of readings can drift significantly, leading to 

misinterpretation of vacuum quality. 

5. Maintenance and Replacement Difficulty 

Replacing a failed gauge requires depressurizing and venting the vacuum annulus, a labor-

intensive process that can only be performed by specialized technicians. This can make in-

field gauge replacement or repair economically impractical. 

6. Alternative Diagnostic Methods 

Experienced service technicians can often diagnose vacuum loss by external temperature, 

surface frost, and cooldown behavior. Infrared thermography and direct-contact 

temperature measurement are both effective and non-invasive methods. When precision 

measurement is necessary, the preferred method is to remove the vacuum port plug and 

test using a portable gauge and pump operator, ensuring accurate, controlled, and leak-free 

readings. 
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CryoCraft Systems Guidelines 

CryoCraft Systems provides DV6 vacuum gauges as an optional feature on vacuum-

insulated pipe systems. Standard production pipe is shipped without gauges to ensure 

maximum long-term reliability and minimal leak risk. 

 

When considering whether to specify a DV6 gauge, CryoCraft recommends evaluating the 

following factors: 

• Environment: Avoid use in outdoor, humid, or corrosive locations. 

• Maintenance Capability: Determine if qualified technicians with portable gauge equipment 

are available for periodic testing. 

• Operational Need: Consider whether real-time vacuum readings will meaningfully 

improve system maintenance planning. 

• System Complexity: Assess whether additional components (such as a bellows valve) 

justify their cost and potential heat/leak impact. 

 

In many cases, a removable port plug with professional field testing offers the best balance 

of reliability and service access. However, for laboratory or controlled indoor environments 

with regular technical oversight, a DV6 gauge can provide a convenient and useful 

diagnostic feature. 

 

CryoCraft Systems 

Designed to Stay Cold™ 

www.cryo-craft.com 


