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THERMALLY INSULATING INTERFACES 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a Continuation of co-pending 
application Ser. No. 10/162,897 filed on Jun. 6, 2002, and for 
which priority is claimed under 35 U.S.C. S 120, now 
allowed, which claims priority under 35 U.S.C. S 119(e) of 
U.S. Provisional Application No. 60/295,809 filed on Jun. 6, 
2001, the entire contents of which is hereby incorporated by 
reference. 

BACKGROUND OF THE INVENTION 

0002) 1. Field of the Invention 
0003. The present invention is directed to thermally insu 
lated interfaces. In particular, the present invention is 
directed to the provision of thermal insulation between the 
interior of a vessel or conduit and an internal cavity of an 
adjacent device Such as a valve, which forms at least a partial 
barrier to the flow of heat between the internal cavity and the 
interior of the vessel or conduit. 

0004 2. Description of Background Art 
0005 Various sanitary processes require removal of or 
addition of materials in aseptic fashion. Tanks and conduits 
are equipped with valves and other process equipment 
whose process contact Surfaces can be cleaned, sanitized or 
sterilized before being opened to the process. Sterilization, 
sanitization and even cleaning procedures often require the 
use of hot media (high temperature steam, for example) to 
be fed through these devices while they remain attached to, 
but closed off from direct communication with process 
vessels or conduits filled with heat-labile process material. 
When the hot media is fed through these attached devices, 
a significant amount of heat may be transferred through the 
device body or attachment device into the vessel or conduit 
wall and then into the process material or, in cases where 
these devices include shared walls or integrated process 
interfaces, heat may be transferred directly from the surfaces 
of the device body into the process. Process material in the 
area that is heated may change significantly and irreversibly 
in character. If a significant amount of material is affected, 
the production batch may go out of specification and may 
have to be discarded. 

0006 Industrial processes used in the production of 
foods, beverages, pharmaceuticals, cosmetics and many 
other products often yield better results if they are carried 
out under aseptic conditions. Aseptic processing provides 
added assurance that the final products will have few con 
taminants, be of more consistent character and of higher 
quality. To achieve production system asepsis, equipment is 
usually first cleaned and then sterilized by exposing all 
Surfaces that may come in contact with the process to a hot, 
moist pressurized environment. This is most frequently and 
effectively accomplished by Supplying clean, hot pressur 
ized steam to all parts of the system that will come in contact 
with process material before starting the process. Specifi 
cally, all vessels, piping, valves, pumps, mechanical agitator 
seals, filter housings and their filter elements, heat exchang 
ers as well as many other types of equipment are typically 
cleaned and sterilized, 
0007 Once production begins it is usually no longer 
possible to re-sterilize equipment containing the process 
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material, because the introduction of hot steam would dena 
ture many components of the process as well as dilute the 
process and result in a significant reduction in the overall 
quality of the product. To protect the aseptic integrity of the 
process; however, any barrier between equipment contain 
ing the production material and another part of the system is 
usually re-sterilized before being opened to the process. If 
valves include barriers isolating the process from moving 
elements and the outside environment (diaphragms or bel 
lows, for instance), re-sterilization is easily conducted by 
Supplying Steam through the valve cavity around the barrier 
element and the valve seal with the process. If a valve, pump 
or agitator is equipped with sliding or rotating seals (o-rings, 
packing, etc.) or other types of dynamic non-barrier seals, it 
is necessary to Supply steam through the main cavity 
through which the process will flow. In addition, it is also 
desirable to expose the rear non-process side of the seal and 
adjacent portions of reciprocating or rotating shafts that 
might come into contact with the process directly or indi 
rectly so that they are also sterile. Because these latter types 
of seals do not form complete barriers to the process, 
periodically or continuously steam sterilizing proximal non 
process side Surfaces can be an effective means of minimiz 
ing the risk of microorganism contamination. For this reason 
many devices that include non-barrier type seals are Sup 
plied with double seals wherein there is a process contacting 
primary seal and a non-process contacting secondary seal. In 
this way a continuous or periodic live steam barrier to 
microbial incursion can be established and maintained in the 
seal housing between the two seals. 

0008. The general problem associated with using steam 
to sterilize, re-sterilize or, where necessary, continuously 
sterilize (as in the case of an agitator mechanical seal), is the 
undesirable consequence that adjacent Surfaces of equip 
ment also heat up along with the Surfaces of equipment 
intended to be sterilized. Sometimes the adjacent surfaces 
may also reach sterilization or near-sterilization conditions. 
While this may not be a problem when sterilizing compo 
nents that are positioned at a distance from the process, if 
they are located at or very near an interface with the process, 
heat can be transferred in significant amounts to the process. 
Sometimes the amount of heat can be significant enough to 
affect the process. Furthermore, the temperature of process 
contact Surfaces can rise to levels where process material 
degrades or forms coatings that may build up on Surfaces if 
heating occurs over an extended period or when component 
sterilization cycles are repeated many times. Compounding 
this problem is the difficulty of removing these coatings after 
a process run. Furthermore, if they are not removed, they 
pose a threat as contaminants to future process runs. 

0009. An obvious alternative approach might be to apply 
less heat load and try to sterilize at lower temperatures. 
While this may be an effective alternative approach in some 
situations, it carries its own risks. A concern would be 
whether or not the sealing area surface that forms the 
boundary between process and non-process sides ever 
reaches sterilization conditions. This surface, shielded by the 
sealing diaphragm, o-ring, bushing or other sealing element, 
receives heat indirectly through the walls or the mating 
sealing element on the side being sterilized. In addition, at 
the same time, the Surface is indirectly cooled by the process 
on the process side. If the area never reaches sterilization 
conditions it may serve as a safe haven for contaminating 
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microbes that would be reintroduced into the process when 
the seal is temporarily broken. 
0010 For many industrial processes today, particularly 
pharmaceutical processes, the exposure of process to exces 
sive temperatures or heat loads, the presence of Small 
amounts of degradants or baked on plaque carried over from 
earlier batches represent significant threats to quality pro 
duction. It is desirable, therefore, to find a way to reduce 
local heat loading and Surface temperature excursions at 
process interfaces that come about as a consequence of heat 
sanitizing or sterilizing process components. 

SUMMARY OF THE INVENTION 

0011. In order to minimize the above effect, the present 
invention includes an insulated flange or ferrule or mounting 
plate in the case of being mounted to the tank or conduit and 
receiving the valve or other devices or the valve or device 
itself including a body cavity that is empty or is filled with 
an insulating material so that, in both cases or a combination 
of both cases, the application of heat to clean, sanitize or 
sterilize the inside of the valve or device is attenuated by 
insulating elements before it can be transmitted into the 
process contained in the vessel or conduit. 
0012. In order to minimize or avoid all together the 
damage that occurs when seals and their adjacent Surface 
areas (valves, actuators, etc.) are re-sterilized or continu 
ously sterilized during production, the present invention 
includes a thermal isolating element or elements that are 
introduced into one or more of the structural elements of the 
valve body, mechanical seal, flange and/or ferrule. These 
elements may provide thermally isolating qualities to the 
system either passively or actively. These elements would be 
placed between the heat source (the lateral walls and end 
wall about the sealing Surface as well as within the sealing 
element or elements) and the walls of the vessel or conduit 
adjacent the process. In the case of passive thermal insula 
tion, one or more of the structural elements of the valve 
body, mechanical seal, flange and/or ferrule may have an 
unfilled cavity or cavities or may have a cavity or cavities 
partly or completely filled with materials providing 
improved thermal isolation insulating. Such materials might 
include ceramics, metals or other materials and materials of 
a porous nature that do not transfer heat as well as the 
materials used for the construction of the structural elements 
of the valve body, mechanical seal, flange and/or ferrule. 
Furthermore, the structural elements of the valve body, 
mechanical seal, flange and/or ferrule themselves may be 
made of materials having Superior thermal isolating prop 
erties. Alternatively, the structural elements of the valve 
body, mechanical seal, flange and/or ferrule may include 
thermal isolating elements that are active. Active thermal 
insulation means a thermally active (intended to heat or 
cool) flowable material would be supplied and removed 
from cavities within the structural elements or between 
elements of the valve body, mechanical seal, flange and/or 
ferrule or an electrical current would be applied to a ther 
moelectric element or set of elements placed within or 
between structural elements of the valve body, mechanical 
seal, flange and/or ferrule so as to preferentially heat and/or 
cool surfaces thereof. Finally, it is also intended that these 
elements be combined in various ways so as to achieve the 
intended result of limiting the rise in temperature and 
transfer of heat load from within the valve body, mechanical 
seal, flange or ferrule to the process. 
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0013 In order to accomplish the above, according to one 
aspect of the present invention, a valve assembly, comprises: 

0014 a vessel or conduit, said vessel or conduit including 
a process on an interior thereof, and 

0015 
0016 
0017 
0018 an orifice formed in said valve body, said orifice 
being in communication with said internal cavity and said 
interior of said vessel or conduit; 

0019) 
and 

0020 an outlet formed in said valve body, said outlet 
being in communication with said internal cavity, 

a valve, said valve including: 
a valve body; 

an internal cavity formed in said valve body; 

a sealing tip for opening and closing said orifice; 

0021 wherein at least one of said valve body, said sealing 
tip and said vessel or conduit includes at least one space 
formed therein between said interior of said vessel or 
conduit and said internal cavity, said at least one space 
including an active or passive thermal insulation forming at 
least a partial barrier to the flow of heat between said internal 
cavity and said interior of said vessel or conduit. 
0022. Further scope of applicability of the present inven 
tion will become apparent from the detailed description 
given hereinafter. However, it should be understood that the 
detailed description and specific examples, while indicating 
preferred embodiments of the invention, are given by way of 
illustration only, since various changes and modifications 
within the spirit and scope of the invention will become 
apparent to those skilled in the art from this detailed descrip 
tion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0023 The present invention will become more fully 
understood from the detailed description given hereinbelow 
and the accompanying drawings which are given by way of 
illustration only, and thus are not limitative of the present 
invention, and wherein: 

0024 FIG. 1(A) is a perspective view of a ferrule accord 
ing to a first aspect of the present invention; 

0.025 FIG. 1(B) is a side view of the ferrule of FIG. 
1(A): 
0026 FIG. 1(C) is a center longitudinal cross-section of 
the ferrule of FIG. 1(B) 
0027 FIG. 1(D) is a center longitudinal cross-section of 
the ferrule of FIG. 1 (B) according to an alternative arrange 
ment of the present invention; 
0028 FIG. 2(A) is a perspective view of a sanitary 
clamping ferrule according to a second aspect of the present 
invention; 

0029) 
2(A): 

0030 FIG. 2(C) is a cross-section of the ferrule of FIG. 
2(A) according to an alternative arrangement of the present 
invention; 

FIG. 2(B) is a cross-section of the ferrule of FIG. 
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0031 FIG. 3 is a cross-sectional view illustrating the 
ferrule of FIG. 1(D) mounted in the wall of a tank with a 
valve connected thereto; 

0032 FIG. 4 is a cross-sectional view of a weir dia 
phragm valve of the present invention mounted in the wall 
of a tank or conduit; 

0033 FIG. 5 is a cross-sectional view of a diaphragm 
valve of the present invention mounted to a mounting flange 
of the wall of a vessel or conduit; 

0034 FIG. 6 is a cross-sectional view of a diaphragm 
valve of the present invention mounted to a mounting flange 
of the wall of the vessel or conduit according to an alter 
native arrangement of the present invention; 

0035 FIG. 7 is a cross-sectional view of a radial dia 
phragm valve according to the present invention mounted to 
a mounting flange of the wall of a vessel or conduit; 

0.036 FIG. 8 is a cross-sectional view of an alternative 
arrangement to FIG. 7: 

0037 FIG. 9 is a cross-sectional view of a valve body 
mounted to a mounting flange of the wall of a vessel or 
conduit according to an alternative arrangement of the 
present invention; and 

0038 FIGS. 10 through 14 are cross-sectional views of 
alternative arrangements of the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

0039. The present invention will now be described with 
reference to the accompanying drawings, wherein the same 
reference numerals have been used to identify the same or 
similar elements. 

0040. Referring to FIGS. 1(A)-1(C), a first aspect of the 
present invention will be described. A ferrule 1 is attachable 
to a wall 11 of a vessel or conduit 10 (see FIG. 3) through, 
for example, welding. The ferrule 1 includes threads 3 
formed thereon for receiving a valve body 29 of a valve 13 
having complimentary threads 30 (see FIG. 3). The ferrule 
1 includes a hollow interior 2 in communication an interior 
23 of the vessel or conduit 10 when the ferrule 1 is attached 
to the vessel or conduit 10. 

0041 Referring to FIG. 1(C), an annular cavity 5 is 
formed inside the ferrule 1. In the embodiment of FIG. 1(C), 
the annular cavity is illustrated as being an empty space 
which provides one form of a passive thermal insulation, 
which forms a barrier to the flow of a heat between an 
internal cavity 23 of the valve 13 and an interior 23 of the 
vessel or conduit 10 (see FIG. 3). 
0.042 Referring to FIG. 1(D), the annular cavity 5 is also 
included; however, a thermal insulation material 7 is filled 
within the annular cavity 5. The thermal insulation material 
7 is an alternative way to providing a passive thermal 
insulation between the internal cavity 19 of the valve 13 and 
the interior 23 of the vessel or conduit 10. The thermal 
insulation material is a material having desirable high ther 
mal isolating properties (such as some ceramics). A valve 
installed and being sterilized in ferrule 1 would have less 
capacity to transfer thermal energy from the hot valve, 
through the ferrule to the cooler process. 
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0043. It should be noted that the annular cavity 5 may 
also be partially filled with a thermal insulation material 7 or 
may include several different thermal insulation materials 
therein which work in conjunction with each other to 
provide a barrier to the flow of heat. 
0044 As an alternative, it is also possible to provide a 
passive thermal insulation by constructing the ferrule 1 of a 
thermal insulation material or a portion of the ferrule 1 of a 
thermal insulation material. For example, the ferrule 1 can 
be constructed of a ceramic material, which is welded to the 
vessel or conduit 10. Since the ferrule 1 is constructed of 
such material, a barrier to the flow of heat from the internal 
cavity 19 of the valve 13 to the interior 23 of the vessel or 
conduit 10 will also be provided. 
0045. In addition to passive thermal insulation, it is also 
possible to include an active thermal insulation within the 
annular cavity 5. Different forms of active thermal insulation 
will be described hereinbelow. 

0046. It should also be pointed out that throughout the 
following description, any cavity Such as the annular cavity 
5 can include a passive thermal insulation or an active 
thermal insulation, depending on the particular application. 
0047 Referring to FIGS. 2(A)-(C), an alternative 
arrangement of the present invention is illustrated. The 
ferrule 1 includes a flange 9 as an alternative to the threads 
3 in the embodiment of FIGS. 1(A)-1(D). The flange 9 is 
well known arrangement that would cooperate with a cor 
responding flange on the valve body 29 of a valve 13. The 
two flanges would be secured together through the use of a 
sanitary clamp 31 (see FIG. 6). In FIG. 2(B), an empty 
annular cavity 5 is formed in the ferrule 1, which is 
illustrated as being filled with a thermal insulation material 
7 in FIG. 2(C). Of course, it would also be possible to 
provide other types of passive or active thermal insulation as 
well within the annular cavity 5. 
0.048 Referring to FIG. 3 of the present invention, the 
ferrule 1 is illustrated as being mounted to the wall 11 of the 
vessel or conduit 10 and connected to a valve 13. The valve 
13 includes an inlet 15 and an outlet 17 in communication 
with the internal cavity 19. In addition, an orifice 21 is in 
communication with the internal cavity 19 and is in com 
munication with an interior 23 of a vessel or conduit. The 
interior 23 would include a process therein as would be 
understood to one having ordinary skill in the art. The orifice 
21 is openable and closeable by a sealing tip 25, which is 
attached to an actuating rod 27. The actuating rod is mounted 
for reciprocating motion by a manual or automatic actuator 
(not shown) to open and close the orifice 21. 
0049. As can be clearly understood, when the sealing tip 
25 is in the position to close the orifice 21, a cleaning or 
sterilizing agent can flow through an inlet 15 into the internal 
cavity 19 and out of the outlet 17. If the cleaning or 
sterilizing agent is a hot media, a significant amount of heat 
may be transferred through the valve body 29 of the valve 
13 into the process within the interior 23 of the vessel or 
conduit 10. Since much of this heat transfer occurs through 
the valve body 29 into the ferrule 1 before reaching the 
interior 23 of the vessel or conduit the present inventor has 
determined that providing the annular cavity 5 formed 
within the ferrule 1 with or without thermal insulation 
material 7 will form a barrier to the flow of the heat between 
the internal cavity 19 of the valve 13 and the interior 23 of 
the vessel or conduit 10. 
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0050. It should be noted that FIG. 3 illustrates one 
arrangement of the present invention which includes the 
ferrule 1 of Figure (D). It should be understood that the 
embodiments of FIGS. 1(C), 2GB) or 2CC) could also be 
used. In addition, it would also be possible to include an 
active thermal insulation instead of the passive thermal 
insulation of the annular cavity 5 and/or the thermal insu 
lation material 7. 

0051. In the case of FIGS. 1(D), 2G) and 3 the thermal 
insulation can also be an active thermal insulation. For 
example, the annular cavity 5 can include one or more 
thermoelectric devices therein. The hot side of the thermo 
electric devices could supply thermal energy towards the 
sterilizing valve. At the same time, the thermoelectric 
devices can actively scavenge the heat and therefore, limit 
the amount of heat load flowing toward the process. By 
stacking thermoelectric devices one on top of the other (the 
chilled surface of an upper unit on top of the heated surface 
of a lower unit), it is possible to enhance the overall thermal 
Scavenging capabilities beyond that of a single element. In 
FIGS. 1(D), 2(C) and 3, thin film thermoelectric units would 
be layered in concentric layers with the cool side facing out 
and the heated sides facing inward. In FIGS. 2(C) and 3, the 
elements closest to the process can be oriented with the 
cooler side of the elements facing the process. 
0.052 Referring to FIG. 4 of the present invention, a weir 
diaphragm valve 13 is illustrated as being mounted in a wall 
11 of a vessel or conduit 10. The operation of a weir 
diaphragm valve is well known to one having ordinary skill 
in the art and therefore this operation will not be described 
further. 

0053. In FIG. 4, the valve 13 includes an annular cavity 
5 formed therein. The internal cavity 5 may include a 
thermal insulation material 7 therein or may include an 
active thermal insulation as will be described below. 

0054) Referring to FIG. 5, a diaphragm valve 13 also 
includes an annular cavity 6 that may include thermal 
insulation material 8. With this arrangement, the thermal 
insulation material 8 works in tandem with the thermal 
insulation material 7 formed in the annular cavity 5 of the 
flange 9. Of course, it is also possible to include empty 
annular cavities 5 and 6 or to include an active thermal 
insulation within the annular cavities 5 and 6. It should also 
be noted that it is not necessary to provide the annular 
cavities 5 and 6 around an entire circumference of the flange 
9 and valve 13, respectively, under some circumstances. In 
addition, it is also possible to provide multiple of the annular 
cavities 5 and 6 within each of the flange 9 and valve 13, 
respectively. 
0055 As can be clearly understood from FIG. 5, the 
annular cavity 6 is located adjacent to the internal cavity 19 
of the valve 13. During cleaning or sterilization of the valve 
13, a Substantial amount of heat would pass through the 
valve body 29 and into the flange 9, eventually increasing 
the temperature of the interior 23 of the vessel or conduit 10. 
By providing thermal insulation in the form of an empty 
annular cavity 6 or a cavity 6 including thermal insulation 8 
therein, the amount of transfer of heat is decreased, thereby 
protecting the process within the interior 23 of the vessel or 
conduit 10. 

0056 Referring to FIG. 6, an alternative arrangement of 
a diaphragm valve 13 is illustrated. In this arrangement, the 
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thermal insulation 8 within the annular cavity 6 will also 
work in tandem with the thermal insulation material 7 within 
the annular cavity 5 to protect the process within the interior 
23 of the vessel or conduit 10. 

0057 Referring to FIG. 7, an alternative arrangement of 
the flange 9 is illustrated. In this arrangement, the thermal 
insulation material 7 is formed from a rigid insulating 
material located within the annular cavity 5 of the flange 9. 
In the arrangement of FIG. 7, the valve body 29 meets with 
the flange 9 of a tank or conduit. The use of a rigid insulating 
material 7. Such as various types of ceramics, will provide 
insulating properties as well as strength to the valve, par 
ticularly under compression. 

0058 Referring to FIG. 8, a similar arrangement to FIG. 
7 is illustrated except that the annular cavity 5 is hollow. 
This figure also illustrates one arrangement where the valve 
13 is attached using a clamp 31, while the right side of the 
figure illustrates the use of a threaded bolt 33. In addition, 
FIG. 8 illustrates how pooling can be minimized about the 
static radial diaphragm-to-valve body seal by tilting the 
typically horizontal internal valve cavity bottom 37 (and its 
opposing second-side sealing Surface) so that material flow 
ing into the valve will tend to flow down the declining 
surface and out of the valve outlet 17. 

0059 Referring to FIG. 9, a valve 13 is mounted to a 
flange 9 which includes an annular cavity 5, which is 
illustrated as being hollow. In addition, FIG. 9 illustrates the 
provision of a cavity 39 formed within the sealing tip 25 of 
the valve 13. The cavity 39 can be filled with an insulating 
material to minimize heat transfer from the internal cavity 
19 into the interior 23 of the vessel or conduit. 

0060. It should be noted that the arrangement of FIG. 9 
could also be used in conjunction with an annular cavity 6 
formed within the valve 13 if it is so desired. Furthermore, 
it would also be possible to use an active insulation within 
the sealing tip 39. 

0061 Referring to FIGS. 10-13, an arrangement wherein 
the valve 13 is directly attached to the wall 11 of the vessel 
or conduit will be described. In FIG. 10, an annular cavity 
6 is formed in the valve body 29. The annular cavity 6 can 
be filled with a thermal insulation material 8 if desired. The 
annular cavity 6 in FIG. 10 is of L-shaped cross-section in 
order to surround the internal cavity 19 of the valve 13. In 
this manner, the flow of heat through the valve body 29 is 
prevented to thereby protect the process within the interior 
23 of the vessel or conduit 10. 

0062. In FIG. 11, a first annular cavity 6a and a second 
annular cavity 6b are illustrated. Each of the annular cavities 
6a and 6b are formed in the valve body 29 of the valve 13. 
In the embodiment of FIG. 11, the annular cavity 6b is an 
active thermal insulation. Specifically, the annular cavity 6b 
includes an inlet 16 and an outlet 18 in communication 
therewith. A flowable material can flow through the inlet 16 
and into the annular cavity 6b and out of the outlet 18. With 
this arrangement, the transfer of heat from the internal cavity 
19 can be controlled to ensure that the process within the 
interior 23 of the vessel or conduit 10 is protected. In a 
preferred form, the flowable material is a cooled liquid 
material Such as water or refrigerant. By combining the 
annular cavity 6a with the annular cavity 6b, cooling can be 
provided to the process side with the active thermal insula 
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tion in the annular cavity 6b, while isolating the cooling 
from the internal cavity 19 of the valve body 29 with the 
passive thermal insulation in the annular cavity 6a. This 
ensures that the process remains cool and the internal cavity 
19 of the valve body 29 can simultaneously be brought to 
sterilizing temperature. 
0063 Referring to FIG. 12, an alternative arrangement of 
the present invention is illustrated. In this arrangement, an 
annular cavity 6a and an annular cavity 6b are provided in 
the valve body 29 of the valve 13. In this arrangement; 
however, the annular cavity 6a provides passive thermal 
insulation and the annular cavity 6b includes a thermoelec 
tric unit 41 therein. The thermoelectric unit 41 includes leads 
43 extending to an outer surface of the valve body 29. The 
use of a thermoelectric unit 41 will provide the advantage of 
controlled heating and cooling of the annular cavity 6b to 
ensure that the process within the interior 23 of the vessel or 
conduit 10 is protected from any difference in temperature 
within the internal cavity 19 of the valve 13 during steril 
ization or cleaning. 
0064. It should be understood that multiple of the ther 
moelectric units 41 can be included within the valve body 29 
instead of, or in addition to the annular cavity 6a with the 
passive thermal insulation. 
0065. In FIG. 12, the cooling layers of the thermoelectric 
units 41 face the adjacent process and the heating layers face 
away from the process. The cooling portion of the thermo 
electric unit adjacent the orifice serves two purposes simul 
taneously. First, it provides cooling on its upper process side 
to protect the process. Second, it radiates the heat downward 
toward the internal cavity of the valve body and, most 
particularly, toward the annular sealing Surface area that 
mates with the movable sealing tip. By placing the thermo 
electric elements close to the sealing area with the heating 
side facing down towards the seal (and away from the 
process) and cooling side toward the process, this provides 
active enhancement of the cooling on the process side while 
actively supplying heating toward the annular sealing Sur 
face. 

0.066 Referring to FIG. 13, an alternative arrangement of 
the present invention is illustrated wherein the sealing tip 25 
includes a cavity 39 formed therein. The cavity 39 can be 
filled with a thermal insulation material or can be hollow. In 
addition, an annular cavity 6b is illustrated as being an active 
thermal insulation with an inlet 16 and an outlet 18 for the 
flow of material therethrough. However, it should be under 
stood that a thermoelectric unit 41 can be used instead of the 
use of a flowable material. 

0067. In addition, it should be noted that the sealing tip 
39 can also include an active thermal insulation instead of 
the passive thermal insulation in the figure. 
0068 Referring to FIG. 14, an alternative arrangement of 
the present invention is illustrated. A shaft 45 is mounted for 
reciprocation or rotation in a seal housing 47. The seal 
housing 47 is mounted in a wall 49. The wall 49 can be a 
vessel, a conduit, or a valve body. The seal housing 47 
includes a double seal, which in FIG. 14 is illustrated as two 
o-ring seals 51 and 52. In addition, an annular space 53 is 
formed around the shaft 45 between the o-ring seals 51 and 
52. The annular space 53 is in communication with an inlet 
55 and an outlet 57. The inlet 55 is connectable to a flowable 
Source of cleaning or sterilizing material, for example, 
Steam. 
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0069. The above arrangement is used to ensure that no 
contaminants seep through the double seal and into an 
interior of the vessel, conduit or valve body to damage the 
process therein. For example, in the case of the wall 49 being 
a wall of a vessel, the shaft 45 may be attached to an agitator 
within the vessel (not shown). Accordingly, an actuator (not 
shown) will be attached to an opposite end of the shaft 45. 
The actuator will rotate the shaft to operate the agitator. 
During operation of the agitator, material from outside the 
seal in the shaft may seep through into the vessel over time. 
In view of this, a continuous or intermittent sterilization of 
the annular space 53 is advantageous. However, if the 
sterilizing material is a heated media, the heat transfer 
through the seal housing 47 may damage the process within 
the vessel. In view of this, an annular cavity 59 is provided 
in the seal housing 47 between the annular space 53 and the 
interior of the vessel. The annular cavity 59 can include any 
type of passive or active thermal insulation or the portion of 
the seal housing can be formed from a thermal insulation 
material. However, in FIG. 14, the annular cavity is illus 
trated as including a plurality of thin thermoelectric units 
651 therein, which are connected to an exterior of the seal 
housing 47 by leads 62. In this way, the interior of the vessel 
can be thermally shielded to control the local wall tempera 
ture and therefore the temperature of the interior of the 
vessel and process therein. 
0070. It should also be noted that the same construction 
can be used if the shaft 45 is an actuator rod for a valve. The 
internal cavity of the valve can be protected from excessive 
heat in situations where a sterilization is occurring outside of 
the internal cavity in the annular space53. Of course, the top 
of the shaft 45 would be attached to a sealing tip to open and 
close an orifice of the valve, and a bottom of the shaft 45 
would be attached to a manual or automatic actuator to 
provide reciprocation to the shaft 45. 
0.071) The invention being thus described, it will be 
obvious that the same may be varied in many ways. Such 
variations are not to be regarded as a departure from the 
spirit and scope of the invention, and all Such modifications 
as would be obvious to one skilled in the art are intended to 
be included within the scope of the following claims. 
What is claimed is: 

1. A valve assembly, comprising: 
a vessel or conduit, said vessel or conduit including a 

process on an interior thereof, and 
a valve, said valve including: 

a valve body; 
an internal cavity formed in said valve body; 
an orifice formed in said valve body, said orifice being 

in communication with said internal cavity and said 
interior of said vessel or conduit; 

a sealing tip for opening and closing said orifice; and 
an outlet formed in said valve body, said outlet being in 

communication with said internal cavity, 
wherein at least one of said valve body, said sealing tip 

and said vessel or conduit includes at least one space 
formed therein between said interior of said vessel or 
conduit and said internal cavity, said at least one space 
including an active or passive thermal insulation form 
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ing at least a partial barrier to the flow of heat between 
said internal cavity and said interior of said vessel or 
conduit. 

2. The valve assembly according to claim 1, wherein said 
thermal insulation is a passive thermal insulation, said 
passive thermal insulation including a thermal insulation 
material at least partly filling said at least one space. 

3. The valve assembly according to claim 1, wherein said 
thermal insulation is a passive thermal insulation, said 
passive thermal insulation including said at least one space 
being empty. 

4. The valve assembly according to claim 1, wherein said 
thermal insulation is an active thermal insulation, said active 
thermal insulation being at least one thermalelectric unit. 

5. The valve assembly according to claim 1, wherein said 
thermal insulation is an active thermal insulation, said active 
thermal insulation including a connection to a source of 
flowable material for flow of the flowable material through 
said at least one space, said flowable material being of a 
predetermined temperature to control a temperature of said 
at least one space. 

6. The valve assembly according to claim 5, wherein said 
connection includes an inlet and an outlet in communication 
with said at least one space, said inlet of said at least one 
space being in communication with said source of flowable 
material. 

7. The valve assembly according to claim 1, wherein said 
vessel or conduit includes a flange or ferrule for mounting 
said valve body thereto, said at least one space being formed 
in said flange or ferrule. 

8. The valve assembly according to claim 1, wherein there 
are a plurality of said at least one space forming at least two 
layers between said internal cavity of said valve body and 
said interior of said vessel or conduit. 

9. The valve assembly according to claim 8, wherein at 
least one of said plurality of spaces is an active thermal 
insulation and at least one other of said plurality of spaces 
is a passive thermal insulation. 

10. The valve assembly according to claim 1, wherein said 
at least one space is formed within said sealing tip of said 
valve. 

11. The valve assembly according to claim 1, wherein said 
at least one space is formed within said valve body. 

12. A flange or ferrule for a vessel or conduit for mounting 
a valve body to the vessel or conduit, the vessel or conduit 
for containing a process on an interior thereof, said flange or 
ferrule comprising: 

at least one space formed therein between the interior of 
the vessel or conduit and an internal cavity of said valve 
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body, said at least one space including an active or 
passive thermal insulation forming at least a partial 
barrier to the flow of heat between the internal cavity of 
the valve body and the interior of the vessel or conduit. 

13. The flange or ferrule for a vessel or conduit according 
to claim 12, wherein said thermal insulation is a passive 
thermal insulation, said passive thermal insulation including 
a thermal insulation material at least partly filling said at 
least one space. 

14. The flange or ferrule for a vessel or conduit according 
to claim 12, wherein said thermal insulation is a passive 
thermal insulation, said passive thermal insulation including 
said at least one space being empty. 

15. The flange or ferrule for a vessel or conduit according 
to claim 12, wherein said thermal insulation is an active 
thermal insulation, said active thermal insulation being at 
least one thermalelectric unit. 

16. The flange or ferrule for a vessel or conduit according 
to claim 12, wherein said thermal insulation is an active 
thermal insulation, said active thermal insulation including 
a connection to a source of flowable material for flow of the 
flowable material through said at least one space, said 
flowable material being of a predetermined temperature to 
control a temperature of said at least one space. 

17. The flange or ferrule for a vessel or conduit according 
to claim 16, wherein said connection includes an inlet and an 
outlet in communication with said at least one space, said 
inlet of said at least one space being in communication with 
said source of flowable material. 

18. The flange or ferrule for a vessel or conduit according 
to claim 12, wherein there are a plurality of said at least one 
space forming at least two layers between the internal cavity 
of the valve body and the interior of the vessel or conduit. 

19. The flange or ferrule for a vessel or conduit according 
to claim 18, wherein at least one of said plurality of spaces 
is an active thermal insulation and at least one other of said 
plurality of spaces is a passive thermal insulation. 

20. A flange or ferrule for a vessel or conduit for mounting 
a valve body to the vessel or conduit, the vessel or conduit 
for containing a process in an interior thereof, said flange or 
ferrule comprising: 

a portion thereof between the interior of the vessel or 
conduit and an internal cavity of said valve body, said 
portion being constructed at least partially of a thermal 
insulation material forming at least a partial barrier to 
the flow of heat between the internal cavity of the valve 
body and the interior of the vessel or conduit. 
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