
Unmatched Superiority
Rol-Vac is  an acknowledged leader in the production of “superinsulating” films. 
Crynsulate provides superior reflective insulation for high vacuum applications. 
Our products offer performance unmatched by other superinsulations; their 
low lateral conductivity, low emissivity, and the effective separation of layers 
all provide a product that you can depend on.

Our material is 1/4 mil (25 gauge, .0064mm) polyester film with a high purity 
aluminum deposit on one side which provides maximum reflectance with 
minimal lateral conductivity. The thickness of the metal is approximately 250 
angstrom units, equivalent to approximately .5 - .8 OHMS/square resistance.

Customers specifying a heavier or lighter deposition of metal should consult 
the price sheet or a representative for order details.

Our Crynsulate is the standard of the industry and easily applied to complex 
shapes such as spheres, pipes, and valves, and is used for insulating storage 
facilities for super cold fluid and for insulating super conducting magnets, and 
many other applications.

Crynsulate

PLASTICS • TEXTILES • PAPERS • LAMINATES

Rol-Vac LP offers complete capabilities for vacuum metallizing 
plastic films and textiles. Our processes utilize technology 
developed through prior associations. Industries served 
include cryogenic, aerospace, aircraft, label, photographic, 
research and developmental firms and others.

Rol-Vac LP has established a reputation for high quality 
production as well as innovations and developments. 
Metallized films are also used in such areas as labels and 
packaging. Metallized laminates are used in such diverse 
applications as aircraft insulation, flexible ducting, frozen 
and perishable food covers and outdoor footwear. Synthetic 
fabrics metallized by Rol-Vac LP are used for clothing linings 
and draperies. If you are considering a type of application not 
described in this brochure, please consult Rol-Vac LP and we 
will be glad to offer recommendations.

• Polyester
• Polymide
• Polyethylene
• Polyvinyl Chloride
• Polyvinyl Fluoride

No Additional Spacers Needed
Crynsulate is uniquely crinkled, providing built-in stand-
offs to minimize heat transfer by conduction in multi-layer 
applications. The stand-offs allow a single component system 
by eliminating the need for additional spacers to separate 
the reflecting radiation barriers. Because the layers are held 
apart, with only point contact, large areas of planar contact 
are non-existent and each layer is permitted to reach its own 
separate equilibrium temperature.

Low Bulk Density
At low bulk density, performance of Crynsulate approaches 
the theoretical value calculated for floating reflective radiation 
barriers with the same emissivity values of Crynsulate. 
Thermal equilibrium with a minimum loss of cryogenic liquid 
is achieved in short stabilization time.

Other Vacuum Metallizing Capabilities

• Polypropylene
• Acetate
• Synthetic & Natural Non 

Wovens

VACUUM DEPOSITIONS OF ALUMINUM AND OTHER 
METALS ON THESE SUBSTRATES:

Other Superinsulating
Films also Available
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High Mechanical Strength
Crynsulate provides high mechanical strength with high 
resistance to tearing and the ability to withstand high 
compression due to large G loads. The superinsulation rapidly 
recovers its initial insulating effectiveness after removal of 
mechanical stress.

Minimum Effect of  
“Thermal Short Circuiting”
If the cold inner layers accidentally contact the warm outer 
surface of the insulation structure, the effect of “thermal short 
circuiting” is minimal. This is due to extremely low lateral 
conductivity.

Low Effective Surface Area
The low effective surface area of Crynsulate minimizes the 
time required to pump a system to a high vacuum.
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Installation
Two conditions are essential for the effective use of Crynsulate:

1. Interstitial pressure of less than 10-4 torr must be maintained to 
eliminate gaseous conduction.
2. Crynsulate must be installed in a manner which minimizes solid 
conduction paths and prevents lateral gradients along multilayers.

To achieve these conditions, and optimize the overall design, the following 
information should be noted:
Crynsulate should be installed crinkled. Do not try to smooth it. The 
superinsulation should be applied to give minimum area, near the cold wall 
rather than the warm wall, and as loosely as possible. When the packing 
factor drops below 60 layers per inch, the superinsulation should be retained 
near the inner surface to minimize the area of heat leak.
To obtain optimum insulating performance, careful attention must be paid 
to every detail of cryogenic engineering design. Crynsulate reduces the 
heat flux to such an extent that other previously ignored heat leaks (due to 
supports, fill pipes and leads) can become predominant. Failure to consider 
this fact may result in the inability to obtain anticipated results.
For practical installation on irregular shapes, a template should be made 
for cutting the necessary shapes from sheets of Crynsulate. Each blanket 
should be made up of approximately 12 layers. When using electric shears, 
the multilayers can be cut to conform to the template without welding at the 
cut edges.
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Layers Per Inch
In most cases where there are limits to the thickness in 
a multilayer application, no significant reduction in heat 
leak will be achieved by increasing the number of layers 
beyond 80 per inch. The thinnest application which will 
provide dimensional stability is about 40 layers per inch. 
Optimum dimensional stability is usually achieved at 60-80 
layers per inch (see Figure 2).

Venting
Venting must be provided for minimum evacuation time. The 
superinsulation must never be sealed in a gas-tight package 
unless the envelope is designed to rupture during evacuation. 
Because spaces between the layers must be maintained at a 
pressure less than 10-4 torr, the edges of the layers should only 
be sealed together to keep the material in place.

Obtaining High Vacuum

Isothermal Conditions
Isothermal conditions should be carefully established in 
each layer over the entire insulated surface. Interleaving 
techniques should be used to connect adjacent multilayers at 
discontinuities and penetrations. There should be no optical 
paths through the insulation at joints. Joints should be offset 
in successive layers as shown in Figure 3A.
Since the edge of a stack of layers represents a black body 
in incident radiation, it should not “see” any region of high 
thermal flux, see Figure 3B.
Tubes, cables and vessel supports require special attention 
for the efficient application of multilayer Crynsulate. A 
superinsulation layer applied to a penetration should extend 
only to the point at which the temperature of the penetration 
is the same as that of the extended layer. This eliminates 
any lateral temperature gradient in the superinsulation, see 
Figure 3C.

To obtain the necessary high vacuum between layers in a 
sealed system, the raw material should be stored and used in a 
dry, dust-free environment. It is recommended that Crynsulate 
be handled only with lint-free gloves.
In fabricating vessels, attention must be paid to the many 
requirements of high vacuum engineering including welding 
techniques. Sealed system evacuation should use trapped 
diffusion pumping and a suitable getter and/or cryosorbent 
system. Bakeout temperatures should not exceed 280˚ and 
continuous duty temperature should be limited to 200˚, if the 
material is to be subject to mechanical stress.
When taping techniques are needed, such as for guarding 
cuts and holes, use a suitable heat sealable polyester base 
tape. Wherever edge tears are a hazard, the edges should be 
turned over and trimmed. Pressure sensitive tape should only 
be used for temporary support, and should be removed before 
subjecting the multilayers to pumpdown.

FIGURE 1
Multilayer  Configuration

Typical application as 
depicted in a cutaway of 
a cryogenic vessel.

Crynsulate

FIGURE 2
Number of Layers and Heat Flux

Figure 2 illustrates the relationship 
between number of layers and heat flux 
for various packaging densities (layers 
per inch) for conditions as shown. 
Because minimum Kp is achieved at 
a packaging density of approximately 
40 layers per inch and minimum K 
is achieved at a packing density of 
approximately 150 layers per inch, the 
chart presents data only within these 
limits.
In converting layers of Crynsulate into 
pounds per square foot, the yield factor 
of 581 ft2/lb is approximately correct. 
Experience has shown that 60 to 80 
layers per inch is a practical density to 
use. At 581 ft2/lb. of Crynsulate,  
60 layers will weigh approximately  
0.11 pounds per square foot.


