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Choosing the proper thermowell for a given process connection and temperature sensor or
thermometer may seem like an easy, straightforward task, but there are several pitfalls and
challenges lurking to trap the unwary and uninitiated.

What does a thermowell do, what purpose does it serve? In some applications, thermometers or
temperature sensors (such as RTDs or thermocouples) are installed directly into the process
without any protection at all. Some examples of this are temperature devices installed directly in
HVAC ducts and the thermometer that one puts in a turkey in order to ensure it is cooked
thoroughly. There are also applications in which thermocouples are welded directly to the
exterior of a pipe to sense the temperature of the fluid flowing through the interior of that pipe.

On the other hand, if the measured process is corrosive, poisonous, hot, or pressurized, a
boundary is required between the process and the outside world. A thermowell is a common
way to provide this boundary (see sidebar for discussion of protection tubes). Here are some of
the advantages that a thermowell provides:

1) Protects the temperature sensor or thermometer from
the force of the flowing or agitated fluid. This force | Protection tubes are
could bend or break off the sensor or thermometer, | typically made of metal,
depending on the density and velocity of the fluid. high temperature glass,

or ceramic and are used

2) Closes off the process (as previously discussed) such | in low-pressure / high
that the temperature sensor or thermometer can be | temperature applications,
removed and replaced without shutting down the | such  as  industrial
process. To state this differently, you can pull out the | furnaces. — This type of
temperature sensor or thermometer without getting | Protection will not be

sprayed by the process fluid. discussed further in this
document.

The above advantages come with disadvantages, which include:
1) Increased cost to purchase the thermowell.

2) Slower response to temperature changes, compared to a naked sensor, due to the
thermal inertia of the thermowell.

3) A thermowell presents some resistance to flow, due to the cross-sectional area of the
thermowell, but a well-designed installation can minimize this effect.
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The key factors to consider when selecting a thermowell are:

1) Process connection size and type.

2) Process insertion length (U length)

3) Lagging length (T length)

4) Extension length (E length)

5) Sensor length (X length)

6) Interior diameter (bore) for the sensor or thermometer

7) Internal threads for the sensor or thermometer

8) Shape of thermowell (straight, stepped, tapered, built-up)
9) Material of construction

Process Connection Size and Type: The figures below show some typical thermowell process
connection types. Notice that the process insertion length U and the sensor length X start at two
different places (separated by 0.25”) on the right-hand side of the drawings. Examples of
common process connections include 1” NPT threaded, 2 raised-face flange (RFF), 3/4” socket-
weld, et cetera. The process connection size and type are determined by the nozzle on the tank
or vessel or the fitting on the pipe or duct. Figure 1 shows a 17 NPT threaded process
connection, Figure 2 shows a 1” socket-weld process connection, and Figure 3 shows a 1”7 150#
raised-face flanged process connection. Other types of process connections that are available
include Weld-In, Van Stone, and Sanitary, which won’t be discussed further, but the concepts
covered in this document also apply to those types of thermowells.
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FIGURE 1 - THREADED, TAPERED
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Process Insertion Length (U Length): This is how far the thermowell sticks in to or penetrates
the process (vessel, tank, pipe, or duct). On a thermowell catalog cut-sheet (Attachments A
through F), this is denoted as the U length. If the process you are measuring happens to be a
liquid, then the process insertion length is the portion of the thermowell that is wetted by the
process. When selecting the thermowell process insertion length, the depth of the thermowell’s
mechanical connection to the process must also be taken into account. For example, if we are to
install a thermowell into a Schedule 40 12 diameter pipe, we would choose a process insertion
length that will put the tip of the thermowell at or near the centerline of the pipe (consider 1/3 the
diameter of the pipe to be the absolute minimum process insertion length). Look at Figure 4 and
notice that the Thredolet fitting that is welded to the pipe to accommodate the thermowell adds
approximately1.3” to the process insertion length (the U length). Measuring from the centerline
of the pipe to the top of the Thredolet fitting yields a distance of 7.6875” (7-11/16”), which
roughly coincides with a standard U length of 7.5” for threaded thermowells. When the
thermowell is screwed in to the Thredolet, however, it will go about 0.68” (this is the thread
engagement, see Table 1) into the Thredolet, which explains why the tip of the thermowell goes
slightly beyond the centerline of the pipe even though the distance from the centerline of the pipe
to the top of the Thredolet is slightly more than 7.5”.

LT
_ /THREDOLET
1

6.375"

U LENGTH} i
X LENGTH I

FIGURE 4 - EXAMPLE WITH NO LAGGING

TABLE 1 - APPROXIMATE THREAD ENGAGEMENT DISTANCES
FOR NPT-TO-NPT CONNECTIONS
0.5” NPT 0.53” ENGAGEMENT 2” NPT 0.76” ENGAGEMENT
0.75” NPT 0.55” ENGAGEMENT 2.5 NPT 1.1 ENGAGEMENT
1” NPT 0.68” ENGAGEMENT 3” NPT 1.2” ENGAGEMENT
1.5” NPT 0.72” ENGAGEMENT 4” NPT 1.3 ENGAGEMENT
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Another type of installation would be a thermowell in the side of a tank or vessel. It is not
necessary or even practical to get a thermowell long enough to reach the center of a large tank or
vessel. We need to make the process insertion length just long enough to be a reasonable
distance, perhaps 6” or so, into the interior of the tank, making sure there are no conflicts with
baffles, agitator blades, or other possible physical hazards.

Another type of thermowell is called Limited Space, which usually has a threaded connection.
As the name implies, these thermowells have very short process insertion lengths and are
intended for applications that have a limited amount of space. This type of thermowell will not
be discussed further in this document.

Lagging Length (T Length): This feature is not always used, but it is useful when the pipe has
a jacket of insulation around it. See Figure 5, which shows 3” of insulation on the pipe we
considered in Figure 4 above. The thermowell in this figure is shown with 3” of lagging to get
the sensor insertion point outside of the insulating jacket, so the thermometer or temperature
sensor installer doesn’t have to dig around in the insulation to find the thermowell. Oftentimes,
the thermowell is installed by the piping contractor, since the thermowell is part of the pressure
boundary of the pipe. The insulation will typically be installed on the piping after the
thermowell is installed. The lagging on the thermowell in Figure 5 will move the sensor
connection point to a more convenient location outside of the insulating jacket.

T INSULATING JACKET
Wﬁ i | (CUT-AWAY VIEW)
Y
47
o .

6.375"

ULENGTH}
XLENGTHH

FIGURE 5 - EXAMPLE WITH LAGGING

In contrast to an insulated pipe, when a tank or vessel has an insulating jacket around it and has
flanged thermowell connections, the flanged connections are usually extended out beyond the
insulating jacket, which adds to the required process insertion length (U length) but does not
require any lagging length (T length).
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To clarify the location of lagging length T on a threaded thermowell, Figure 6 shows that the
lagging length T is defined as being between the wrench allowance and the thread allowance. In
other words, the lagging length is not just tacked on to sensor end of the thermowell, it is added
between the 0.75” wrench allowance and the 17 thread allowance, both of which add up to give
us the 1.75” shown on the thermowell with no lagging in Figure 6. The same definition of
lagging location holds true for socket-weld and other types of process connections, although the
terms ‘wrench allowance’ and ‘thread allowance’ don’t apply.

0.75" WRENCH — ~— 1" THREAD
ALUNNANCE‘*ﬂ e ALLOWANCE

1" THREAD

4’ﬁ LAGGING T ALLOWANCE
WM

FIGURE 6 - LAGGING LENGTH LOCATION

Extension Length (E Length): This feature is not always used. The extension length (see
Figure 7) typically adds 3” or 6 to the sensor length, but can be ordered in other lengths. The
extension length moves the connection head of the temperature sensor further away from the
process and can also include a union to simplify the installation of a thermocouple or RTD. A
nipple-union-nipple connection, as shown in Figure 7, allows both nipples on either side of the
union to be screwed tightly to the union without rotating the entire assembly. One of these
nipples is connected to the sensor connection head (which would be to the far left, if it were
shown on Figure 7) and the other nipple is connected to the thermowell. This feature is useful
because it allows the connection head end of the assembly to remain stationary when removing
or installing a thermocouple or RTD, so the wires and flexible conduit attached to the connection
head do not have to be twisted or disconnected.
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FIGURE 7 - THREADED, TAPERED, WITH 6" EXTENSION

Sensor_Length (X Length, Sometimes Called S Length): This is how long a temperature
sensor or thermometer bulb needs to be in order for the tip of the sensor or bulb to touch the
process end of the bore inside the thermowell. To phrase it differently, the tip of the sensor or
bulb needs to be touching the process end of the thermowell in order to get good temperature
transfer from the thermowell to the sensor or bulb. If there were a gap between the thermowell
and the tip of the sensor or bulb, then the accuracy of the temperature reading would suffer.
Very often, RTDs are specified as spring-loaded to ensure that the tip of the RTD is touching the
process end of the bore.

In order to determine the sensor length, we need to factor in all of the lengths (Extension [E],
Lagging [T], Process Insertion [U]) that are discussed above, plus the distance from the process
connection to the beginning of the threads for the temperature sensor or thermometer. The
formulas for determining sensor length are simple, but there are two different styles, depending
on the type of process connection:

1) Most Types of Process Connections:

X=E+T+ U+ 1.75”-0.25”, which is usually simplified and represented as:
X=E+T+U+1.5"

Take a look at Figure 7, which shows all of the lengths, X, E, T, and U, as well as the
1.75” and 0.25” lengths.

2) Flanged Process Connections:

X=E+T+ U+ 2.25”-0.25”, which is usually simplified and represented as:
X=E+T+U+2”
Let’s start with the first formula, in item 1) Most Types of Process Connections above. The

1.75” length is shown in the T = 0 (no lagging) examples in Figures 1 and 2 as the distance from
the process connection to the beginning of the threads for the temperature sensor or thermometer.
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The 0.25” is shown as the distance from the outside tip of the thermowell to the inside end of the
internal bore of the thermowell. The + 1.75” and the — 0.25” are usually combined into a single
value of + 1.5”.

Let’s examine the simplified case shown in Figure 4, where there is no extension length E, no
lagging length T, and we are using a threaded process connection. In this case, we have:

X=E+T+U+175-0.25"

X=0"+0"+U+1.75"-0.25".

X=U+15"
X=7.5"+1.5"
X=9"

As can be seen from the cut-sheets (Attachments G and H), this is a standard offering for sensor
or thermometer length.

Consider the example in Figure 5, which has no extension length, but a lagging length T = 3”
and a threaded process connection. The sensor length would be, as before:

X=E+T+U+1.75"-0.25
X=0"+T+U+15"
X=0”+3"+75"+15"=12".

As can be seen from the cut-sheets (Attachments G and H), a temperature sensor or thermometer
length of 12” is a standard offering.

Now, let’s consider an application with a flanged process connection, for which the sensor length
formula appears in item 2) Flanged Process Connections on page 8. As can be seeninthe T=0
(no lagging) example in Figure 3, instead of a distance of 1.75” from the process connection to
the sensor connection, we now have a distance of 2.25”. That means our new sensor length
formula is:

X=E+T+U+2.25”-0.25”, which can be simplified as:

X=E+T+U~+2”

This 2.25” distance for flanged thermowells is 0.5” longer than the 1.75” distance for the other
process connection types, but the standard process insertion lengths for flanged thermowells are

typically 0.5 shorter than those for other types of process connections, so the resulting sensor
length is unaffected. In other words, while a 7.5” process insertion length is standard for other
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types of process connections, a 7” process insertion length is standard for flanged process
connections.

For this example, we’ll have no extension length (E = 0), a lagging length T = 3”, a process
insertion length U = 77, and a flanged process connection. The sensor length X will be:

X=E+T+U+2”
X:033+3,7+7’9+2”
X=12”

This is the same sensor length as the threaded example illustrated in Figure 5, but the process
insertion length is 0.5 shorter.

Let’s consider one more example for a flanged thermowell, this one with a 13 process insertion
length U, a 3” lagging length T, and a 6” extension length E. As we learned above (though we
always confirm with the cut-sheets), the sensor length X for this type of process connection is:
X=E+T+U+2”

X — 679 + 3”_"_ 13” _"_2”

X =247

As can be seen on the cut-sheets (Attachments G and H), this thermometer or sensor length is a
standard offering. Non-standard temperature sensor and thermometer bulb lengths are available,
but specifying non-standard devices can sometimes add to the cost and delivery time.

Tables 2 and 3 list the most popular combinations of process insertion length U, lagging length
T, extension length E, and resulting sensor length X for the two main types of process

connections, namely a) flanged and b) everything else. Some companies will list additional
choices for standard lengths.
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TABLE 2 -- FLANGED THERMOWELLS

PROCESS LAGGING LENGTH EXTENSION SENSOR LENGTH
INSERTION T (INCHES) E (INCHES) X (INCHES)
LENGTH —BE+T+U+2"
U (INCHES)
2 0 0 4
2 2 0 6
2 2 3 9
2 2 6 12
4 0 0 6
4 3 0 9
4 3 3 12
4 3 6 15
7 0 0 9
7 3 0 12
7 3 3 15
7 3 6 18
10 0 0 12
10 3 0 15
10 3 3 18
10 3 6 21 (NON-STD.)
13 0 0 15
13 3 0 18
13 3 3 21 (NON-STD.)
13 3 6 24
16 0 0 18
16 3 0 21 (NON-STD.)
16 3 3 24
16 3 6 27 (NON-STD.)
22 0 0 24
22 3 0 27 (NON-STD.)
22 3 3 30 (NON-STD.)
22 3 6 33 (NON-STD.)

Note: Standard lagging lengths are not typically listed on cut-sheets for flanged thermowells.
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TABLE 3 -- THREADED, SOCKET WELD, AND OTHER TYPES OF THERMOWELLS

PROCESS LAGGING LENGTH EXTENSION SENSOR LENGTH
INSERTION T (INCHES) E (INCHES) X (INCHES)
LENGTH =E+T+U+1.5”
U (INCHEYS)
2.5 0 0 4
2.5 2 0 6
2.5 2 3 9
2.5 2 6 12
4.5 0 0 6
4.5 3 0 9
4.5 3 3 12
4.5 3 6 15
7.5 0 0 9
7.5 3 0 12
7.5 3 3 15
7.5 3 6 18
10.5 0 0 12
10.5 3 0 15
10.5 3 3 18
10.5 3 6 21 (NON-STD.)
13.5 0 0 15
13.5 3 0 18
13.5 3 3 21 (NON-STD.)
13.5 3 6 24
16.5 0 0 18
16.5 3 0 21 (NON-STD.)
16.5 3 3 24
16.5 3 6 27 (NON-STD.)
22.5 0 0 24
22.5 3 0 27 (NON-STD.)
22.5 3 3 30 (NON-STD.)
22.5 3 6 33 (NON-STD.)
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Interior Diameter (Bore): This is the diameter
or bore of the hole that is drilled in to the solid
bar stock of the thermowell raw material to
create the cavity for the temperature sensor or
thermometer stem to be inserted. The two most
popular choices for interior diameter are 0.26”
and 0.385”.

The 0.26” diameter bore will accommodate a
0.25” (1/4”) diameter temperature sensor, such
as an RTD. The extra 0.01” (0.005” all around)
in the 0.26” diameter bore provides enough
room to allow the 0.25” diameter sensor to slide
in to the thermowell.

Similarly, the 0.385” diameter bore is intended
for a 0.375” (3/8”) diameter thermometer stem
or bulb. Other interior diameters are available.

PDH Course E255
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The funny-looking W-shape at the process end
of the bore inside the thermowell is the result of
the 0.26” or 0.385” bore being formed by a gun
drill. The deepest part of the gun drill bit is
offset from the center of the gun drill such that
the deepest part of the bore is about one-half of
the radius from the center of the bore. This
creates a bore hole that has a raised cone at the
center with a V-shaped trough encircling it.

THERMO-
WELL

GUN
DRILL

Internal Threads: This is the connection
for the temperature sensor or thermometer.
It is often 0.5” NPSM female (see Some
Pipe Thread Types sidebar), but could be
0.5” NPT female or some other connection
type. The 0.5 NPT male connector on
the temperature sensor or thermometer
will fit both the 0.5 NPSM female
connection and the 0.5 NPT female
connection, so either internal thread type
is acceptable. The temperature sensor or
thermometer will slide into the thermowell
and then be tightened to this internal
thread. If an extension is used, the process
end of the extension will be tightened to
this internal thread, rather than the
temperature sensor or thermometer (see
Figure 7).

Some Pipe Thread Types:

NPT, in spite of what many people think, is actually
the abbreviation for National Pipe Taper, not
National Pipe Thread. There are several different
types of American national pipe thread defined in the
ASME B1.20.1 standard, including tapered (NPT),
straight coupling (NPSC), and straight mechanical
(NPSM). If the T in NPT stood for thread, there
would be a T in each of the thread standard
acronyms.

The tapered threads of male NPT connections have a
diameter that gets larger and the tapered threads of
female NPT connections have a diameter that gets
smaller as the male fitting is screwed in to the female
fitting, thus making the connection tighter and
tighter.

NPSM is the National Pipe Straight Mechanical
thread standard. It is similar to the tapered (NPT)
standard (same pitch and thread flank angle), except
that the threads are straight, not tapered. That is,
the diameter of the threads does not change.

© David A. Snyder, Thermowells — Basic Selection Criteria

Page 13 of 25




www.PDHcenter.com PDH Course E255 www.PDHonline.org

Shape of Thermowell: This is the shape or stem geometry or shank style of the process portion

of the thermowell. The four main types are straight (Figure 8), stepped (Figure 9), tapered
(Figures 1, 2, and 3), and built-up (not shown).

1)

2)

3)

4)

Straight thermowells (Figure 8) have good rigidity and are the simplest shape to
fabricate. As the name implies, the outer diameter of the thermowell is the same from
the process end of the thermowell to the process connection. Straight thermowells are
almost always available with a 0.385” bore, and sometimes with 0.26”.

Stepped thermowells (Figure 9) have a smaller diameter at the process end than at the
process connection. This change in diameter takes place in one step, rather than
being smoothly tapered. The small diameter of the process end of this thermowell
results in decreased thermal inertia and can therefore respond more quickly to
changes in temperature than a straight thermowell. Stepped thermowells are typically
available with a 0.26” bore, not 0.385”.

Tapered thermowells (Figures 1, 2, and 3) also have a smaller diameter at the process
end than at the process connection. This change in diameter takes places in a smooth,
continuous taper. Due to the smaller diameter of its tapered tip, this type of
thermowell can react more quickly to changes in temperature than a straight
thermowell and has the added advantage of high rigidity. This type of thermowell is
typically used in heavy-duty as well as general-purpose applications. Tapered
thermowells are available with a 0.26” or 0.385” bore.

Built-up thermowells are used for very long (typically 22” or more) process insertion
lengths (U length). They are available with the same process connections and process
ends (stem geometry) as the above thermowells, but a length of pipe is welded
between the process connection and the process end to give the required process
insertion length.
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Material of Construction: Thermowells can be fabricated from a variety of metals, the most
popular of which include brass, carbon steel, 304 stainless steel, and 316 stainless steel. Other
material choices include aluminum, monel, Hastelloy C and titanium, to name a few. The choice
of material depends on the process medium, thermowell cost, and thermowell delivery time.
Two popular all-around choices for material of construction are 304 or 316 stainless steel, since
these materials are compatible with a great many processes and thermowells constructed from
these materials are readily available.

To determine the best choice for the material of construction of the thermowell, consult the
manufacturer’s material compatibility or corrosive service guide such as shown in Attachment I.
For example, 304 stainless steel is recommended for ethylene glycol and 316 stainless steel is
recommended for titanium tetrachloride in this attachment.

Additional Considerations: Fluids flowing past the thermowell will put a bending force on the
thermowell. Additionally, fluids traveling transverse or perpendicular to a thermowell will
generate a wake of a certain frequency, based on the fluid velocity and diameter of the
thermowell. This wake will cause the thermowell to vibrate. Ordinarily, these vibrations are
negligible, until the vibrations approach the natural frequency of the thermowell. Each
thermowell has a natural or resonant frequency, based on the length of the thermowell and the
material from which it is fabricated. The formulas for these frequencies can be used to
determine if a particular thermowell is acceptable in a given application (see ASME publication
PTC 19.3). Many thermowell manufacturers have tabulated the approximate velocity rating of
each of their standard thermocouples, based on assumptions for the maximum process
temperature and the type of fluid. Contact your thermowell vendor or search the internet for
“thermowell velocity rating” (quotes omitted) for additional information.

In Closing: The information presented in this document is intended to represent the standard
offerings from leading thermowell manufacturers. In every case, the specifier should confirm
the exact dimensions and standard offerings from the selected manufacturer and model cut-sheet.

ATTACHMENTS FOLLOW AND ARE INCLUDED BY PERMISSION
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B |- 12 &0 W 1050 RT 280 it Cd ES 2 | s0wios0LRT 280
e (1w 1z | e | aw 76 W 1050 RT 280 aw [te] ar |1g ] 1wz | as | 75 wiosoLRT 260
T |t 1 10-W 1050 RT 260 e |1ae| a 1 10 W 1050 LRT 280
s [ 12 0 W 1350 RT 280 s 1] ar e | sowissoLer2e
e [twer] 1e | isae | aw 75 W 1350 RT 280 aw [er] 3t |1e] 1see | ae | 75 W13SOLRT 260
e |1 1 10'W 1350 RT 260 7 |1aer| s 1 10 W 1350 LRT 280
B |- 12 &0 W 1850 RT 280 it Cd ES 2 | 50wiss0LRT 280
e (1w 1 | e | aw 76 W 1650 RT 280 aw [1er] 3 |ae] 12z | as | 75 wissoLRT 260
T |t 1 10-W 1850 RT 260 e |1ae| a 1 10 W 1950 LRT 280
s [ 12 S0 W 250 RT 280
e [twer] 2e | zae| aw 76 W 2250 RT 280  ECEND Spocfy Material Coding
e |1 1 10 W 250 RT 260 U= Shark lengh boow A End Of Part #
imads {Sea Inside Cover)
:- :mu :mm MET A - Bemss
u::: h@.ﬁr:;; B - Corbon Sheel
i thmads C - MSI3M
B= Max Shark Diarneter & - MSI36
H= Hex sizs acroes fats
T= Laggig Exemnsms

Ta arder plug and chain, add a suffix o the par number.
For brass, add 1. For stainless, add 2.

TEMP-PRO Inc. » 200 Industial Davea » Nothampion, MA 01080
Talephone: (413) 584-3165 = Toll Free: (800) 991-9093 » Fax: (413) 586-3625
E-Mail: salasfitamp-pro.com » Wab Sita: www tamp-pro.com

© David A. Snyder, Thermowells — Basic Selection Criteria Page 17 of 25
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Attachment B

TEMP-PRO Inc.

An IS0 9001 CERTIFIED Company

Catalog

Thermowell

Threaded, Straight Shank, 3/8" Nominal Bore

STANDARD WITH LAGGING EXTENSION
" I'-i-l r i—- u I—I—I“-I-I-L 'l-l-l T I—ﬂ— ] 4-|
iy =N PO ) — *
"-—M ;-" 3 L a0 T al rf; :I DN,
we || 1 ———7 wia |_f
R ) ] —— wr
F 2
GENERAL INFORMATION GENERAL INFORMATION
PART # PART #
H 5 u P H T| S u P
118" M T5W 250 5T 385 =g | M 75 W I250 LST 385
4" 20T il 20T
1-38" 1 10%W @250 ST 385 =38 | F 1 10 W 250 LST 385
1-1/8 & T 3 75 0450 5T 385 =g |5 9 P 3 75 W 0450 LET 385
1-38" 1 10%W 0450 5T 385 1-3F |5 1 10 W D450 LST 385
=18 =-1a | 5 34 75 W 0TS0 LST 385
1-1/8 o A ad THW 0750 5T 385 . T
1=38" 1 10% 0750 5T 385 =38 | 5 1 10 W 0750 LST 385
1-1/8 . oA 34 T5W 1050 5T 385 =-1a |5 sl warr 34 75 W 1050 LT 385
1-38" 1 10% 1080 ST 385 =38 | 5 1 10 W 1050 LST 385
-1/8" 1=-1a | 5 it TS W 1350 LST 385
1-1/8 . . 3 T5W 1350 5T 385 el Ban
1-38" 1 10%W 1350 5T 385 1-3F |5 1 10 W 1350 LST 385
1=1/8" M THW 1650 5T 385 =18 |5 34 T5 W 1950 L ST 385
18 1612 247 1aAeEm
1-38" 1 10% 1650 ST 385 =38 | 5 1 10 W 1950 L ST 385
1-1/08" A TEW X250 ST 385
4 n4ArF
1-38" 1 10W Z250 5T 385
LEGEMD Spacify Material Coding
U= Shak lengh below AtEnd Of Part &
Hemads {Sea Inside Cover)
P = Pmoss comecha NPT Ak Brass
8= h’ﬂth"l"l‘ﬂll'rﬂl‘l [ Carbon SRl
elaman leng$h induding
i fimads c Al 204
H= Hex size acwss flats 5 Aaxe
T= Laggng Exdensnns

Ta arder plug and chain add a suffix % the par number.
For braze add 1. For elainless add 2.

TEMP-PRO Inc. » 200 Industnal Dimve « Marthampton, MA 01060
Telaphone: (413)584-3165 » Toll Free: (800) 991-0093 « Fae: (413)586-3625
E-Mail: sales@itemp-pro.com = Wab Sita: www temp-pro.com

© David A. Snyder, Thermowells — Basic Selection Criteria
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TEMP-PRO Inc.

www.PDHonline.org

Attachment C

Catalog

An IS0 9001 CERTIFIED Company

Thermowell

Threaded, Tapered Shank, 1/4" Nominal Bore

STANDARD WITH LAGGING EXTENSION
| e 1T I u
M i
1”.“‘\..% = L *W' 5.,—t; B
Fad l-I_,.- T
4|:;7f 1" newim | ___fw 4';7"_'{' i L
GENERAL INFORMATION GENERAL INFORMATION
1 E| H |3 u [ PARTH B E| v [T|[s] v | PARTH
&E" 127118 172 50 W a250 HT 260 G )| 14m | 2° /2| 50 WO0250LHT 280
THE® |GET1A8 | £ | 290F | 34 TE W I250 HT 260 THE |&E) 1AM | 27 |67 |20 | 34| T5WO0250LHT 280
1116 |68~ |1-58 1 10 W a250 HT 260 1=-11E" |&/E ] 1-58 | 2° 1 10 W 0250 LHT 260
aE" 127118 172 50 W 0450 HT 260 T o Rl R ol 1/2| 60 WO450LHT 260
THE® |GAT1-AE | & | 40F | 34 T5 W 050 HT 260 TH |&E)1-A8 | 37 |97 | 400 | 34| 75 WO4L50LHT 260
1-116° |58~ |1-538" 1 10 W 0450 HT 260 1=-1HE" |&/E° ] 1-587 | 3° 10 W 0450 LHT 280
&E" 127|148 112 50 W 0750 HT 260 5 X148 | 3" /2| 60 WOPS0LHT 260
TAE® |mAT[1AE ] & | T | 34 75 W 0TS0 HT 260 THE O |AE1A8ET | 3° 1) 7 |34 75 WOTS0LHT 260
1-116° |58~ 138 1 10 W 0750 HT 260 1=-1M6" |&/& ] 1538 | 3° 1 10 WOPS0 LHT 260
&E" 127|118 12 50 W 1050 HT 260 B 148 | 37 /2| 50 W1050LHT 260
THE™ |87 |1-18 | 127 | 1042 | ¥4 75 W 1050 HT 260 T JEE)1A8 | 37 (1510A27) 34| 75 W1050LHT 260
1116 | 8" 138" 1 10 W 1050 HT 260 1=-1HME" |&/E"] 138" | 3° 1 10 W1 050 LHT 260
aE" 127118 172 50 W 1350 HT 260 s WF| 148 | 3 12 ] 60 W1350LHT 280
TAE® |&ET[1-A8 | 16" | 1340 | 34 75 W 1350 HT 260 THAE)1A8 | 37 18 13A27) 34| 75 W1350LHT 260
1-116" |58~ |1-38 1 10 W 1350 HT 260 1=-11E" |&E] 1538 | 3° 1 10 W 1350 LHT 260
aE" 127118 172 50 W 1650 HT 260 T o Rl R ol /2| 60 W1950LHT 260
TAE® |GET[1-18 | 18" | 18127 | 34 75 W 150 HT 260 TH|AE) 18 | 37 |248°19A/27) 34| 75 W1950LHT 260
1-116° |58~ 138 1 10 W 1650 HT 260 1=-1M6" |&/& ] 1538 | 3° 1 10 W 1950 LHT 260
&E" 127|148 12 &0 W 2250 HT 260
THE® |GET[1-18T | M4 | 24| 34 T W 2250 HT 260 LEGEND
1116 | 8" 138" 1 10 W 2250 HT 260 U= Shark lengthbebw
i ade
Spediy Material Coding P= Pmoosit conecshon NPT
At BEnd Of Part # .
S= Baow deph = imsdurment
(See Inside Cover) alserennt Inglh inckucing
AL . Brass P p—
B «  Cadbon Sed B= Max Shank Diameter
C - AEaM H= Hex size acraes fa
5 = AES] 36 T= Laggng Exfendons

Ta ardéar plug and chain add a suffix ta the part numbar.
For brass, add 1. For stainless, add 2.

TEMP-PRO Ing. = 200 Industnal Ddve = Nothampion, MA 01080
Talaphone: (413) 584-3165 « Tall Frea: (800) 991-0093 « Fax: (413) 586-3625
E-Mail: salasfitamp-pro.com « Wab Site: www. tamp-pro.com

© David A. Snyder, Thermowells — Basic Selection Criteria
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Attachment D

TEMP-PRO Inc. &

An 150 9001 CERTIFIED Company

Threaded, Tapered Shank, 3/8" Nominal Bore

STANDARD WITH LAGGING EXTENSION
] b LN LT | u
138" u
| F““ 4 _| | F""' *
p— -4 F
Al W F] t' Ay Cah, "'\-\_. L y A DV
o
—tr]  |— P . —am] ——
a
GENERAL INFORMATION GEHERAL INFORMATION
PART # PART #
L] H E] u P B H T| & u P
TE |18 34 TE W 250 HT 385 T =18 | F M 75 W 250 LHT 385
4" 212 & | 212
1=11E" | 1-348" 1 10 W 250 HT 385 1=-11E | 138" | & 1 10 W 250 LHT 385
TH |18 & P a4 TE W 050 HT 3485 T =18 | 7 o | s M T5 W 0450 LHT 3485
1=-116" | 1-38" 1 10 W 0450 HT 385 1=-11&" | 138" | 3 1 10 W 0450 LHT 385
T |18 g - 34 TE W OPS0HT 385 T =18 | ¥ | 7 M 75 W OPS0LHT 385
1=-118" | 138" ) 1 10 W 0750 HT 385 =118 | 138" | & ) 1 10 W OFS0 LHT 385
TE |18 34 TE W 1050 HT 385 T =18 | 7 M 75 W 1050 LHT 385
1 10127 15 | 1041
1=11E" | 1-348" 1 10 W 1050 HT 385 1=-11E | 138" | 5 1 10 W 1050 LHT 385
o T =18 | 7 M T5 W 1350 LHT 385
TE |18 . e 34 TE W 1350 HT 385 s | 134
1=-1HE" | 138" 1 10 W 1350 HT 385 =116 | 138" | 3 1 10 W 1350 LHT 385
TH |18 a4 TE W 1650 HT 3485 7 =& | M 75 W 1950 LHT 3485
16" 612" 247 | 18-
1=118" | 1-3/8" 1 10 W 1850 HT 385 =118 | 138" | & 1 10 W 1950 LHT 385
T |18 34 TE W Z250 HT 385
a4 e
1=-118" | 138" 1 10 W 2250 HT 385
LEGEND Specify Material Coding
U= Shank ngh below At End Of Part #
Hreads {Ses Inside Cover)
P = Proosss connasian NPT A - Brms
= hﬂdq’l =irsirurners B «  Carbon Siesl
alernant langh induding
s freads c ARSI 304
-] AL 316

B = Mo Shark Damser
H= Hexts somet s
T= Laggng Extersions

Ta arder plug and chain add a suffix o the par numbes.
For brass, add 1. For stainléss, add 2.

TEMP-FPRO Inc. = 200 Industnal Dnva » Northampton, kA 01060
Telaphone: (413) 584-3165 « Toll Free: (800) 991-9093 » Fax: (413) 586-3625
E-Mail: salesfitemp-pro.com * Wab Site: weww tamp-pro.com

© David A. Snyder, Thermowells — Basic Selection Criteria Page 20 of 25
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An IS0 9001 CERTIFIED Company

PDH Course E255
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Attachment E

Thermowell
Catalog

Raised Face, Flanged, Tapered Shank

1/4" NOMINAL BORE

3/2" NOMINAL BORE

WYY - u
i J.
"1# J '%t WO
Ur [ f u-ﬁf f
] o
'
GENERAL INFORMATION
g u FLANGE SIZE FARYS
1 10 W 0200 HF 260
& | F 10 15 W 0200 HF 280
> 20 W 0200 HF 260
1" 10 W 0400 HF 260
e | s 18 15 W 0400 HF 260
Fa 20 W 0400 HF 280
i 10 W 0700 HF 260
o 10 15 W 0700 HF 260
> 20 W 0700 HF 260
i 10 W 1000 HF 280
1z | 1 10 15 W 1000 HF 260
Fa 20 W 1000 HF 260
1" 10 W 1300 HF 260
1w | 1w 10 15 W 1300 HF 200
> 20 W1 300 HF 260
i 10 W 1800 HF 280
1w | 1 A5 15 W 1800 HF 200
Fa 20 W 1800 HF 260
1 10 W 2200 HF 200
| 2 10 15 W 2200 HF 280
> 20 W 2200 HF 260

e W] "

™ |
- , F——F [ wwm

-ﬂ | [T i 'f

] - =1

]
GEHERAL INFORMATIOHN

g u FLANGE SIFE PART #
1" 10 WO200HF 385
4 Fa 112" 15 WO200HF 385
a~ 20 WO200 HF 385
1" 10 WO400 HF 385
L3 4 112" 15 WO400 HF 385
F 20 'WO0L00HF 385
1" 10 WOTDOHF 385
o ™ 112" 15 WOT0OHF 385
2" 20WOTI0OHFE 385
1" 10 W1000HF 385
12® 10 112" 15 W1000HF 385
a~ 20WA000HF 385
1" 10 W1300HF 385
15" 15" 112" 15 W1300HF 385
2" 20'W130HF 385
1" 10 W1800HF 385
18" 16" 112" 15 W1800HF 385
2= 20W1Bl0HF 385
1" 10 W 2200 HF 385
4" = 112" 15 W2200 HF 385
a~ 20 W20 HF 385

© David A. Snyder, Thermowells — Basic Selection Criteria

LEGEMND
Sihank leng#h below
flange faos

Bare dapth = inshumant
elernen t leng i including
i fheads

ury

_Ses inside oover 50 GOMposS fart milfber.

2. Ta oder plg and chain add asuffix tothe part numbsar.
For brass add 1. For stainless, add 2.

TEMP-PRO Inc. » 200 Industrial Driva » Morthampion, MA 01080
Talaphona: (413) 584-3185 » Tall Frea: (800) 991-0093 « Fax: (413) 5B6-3625
E-Mail: salasiitamp-pro.com * Wab Sita: www.tamp-pro. com

Page 21 of 25
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TEMP-PRO Inc.

An 150 9001 CERTIFIED Company

PDH Course E255

Attachment F

www.PDHonline.org

Thermowell
Catalog

Socket-Weld, Tapered Shank, 3/4" & 1" Pipe Sizes,
1/4" & 3/8" Nominal Bore

STANDARD WITH LAGGING EXTENSION
[ 100 1 u f— TR £ T L 1] |
| Dik | [ |1}
! B ! * + —1 {
o . —— | » coa r fﬂ E
A T W i
i E 1 ! . | w
GENERAL GEHERAL
PO RMATION PART# PART # HFORMATION PART# PART #
5 u P 260 BORE 385 BORE T|S u [ 260 BORE 385 BORE
a4 T5W 0250 HE 280 | 75 WO250 HS 385 Z || oy |2e]75W @S0 iHs 260 | 75W 0250 LHS 385
ol 1 10W 0250 HS 260 | 10 W0250 HS 385 r 1 | 10W 0250 LHS 260 | 10W 0250 LHS 385
M 75%W 0450 HE 280 | 75 WO450 HS 385 Tl | g |3 75W 0450 LHS 260 | 75W 0450 LHS 385
1= 1 10W 0450 HS 260 | 10 W0450 HS 385 ¥ 1 | 10%W 0450 LHS 260 | 10'W 0450 LHS 385
ad TEW 0750 HE 280 | 75 WOTS0 HS 385 i | 7 54 | 75W 0750 LHS 260 | 75'W 0750 LHS 385
i 1 10'W 0750 HS 260 | 10 Wo780 HS 385 ¥ 1 | 10%W 0750 LHS 260 | 10%W 0750 LHS 385
g 34 | 75W 1050 LHS 260 | 75W 1060 LHS 385
O TEW 1050 HS 280 | 75 W 10850 HS 385 i | 104
i 10 1050 HS 260 10 W1 050 HE 385 ko 1 10% 1080 LHS 280 | 10%W 1080 LHE 385
a4 TEW 1350 HS 280 | 75 W 1350 HS 385 b 54 | 75W 1350 LHS 260 | 75W 1350 LHS 385
15 | 1548 = 18" | 15311
1 10%W 1350 HS 260 [ 10 W1350 HS 385 ¥ 1 | 10%W 1350 LHS 260 | 10%W 1350 LHS 385
A TEW 1850 HE 260 | 75 W 1850 HS 385 i g 34 | 75W 1950 LHS 260 | 75W 1950 LHS 385
1 | 1840 —] 24~ | 19415
1 10W 1850 HS 260 | 10 W 16850 HS 385 b o 1 | 10% 1950 LHS 260 | 10%W 1950 LHS 385
a4 T5W 2250 HE 280 | 75 W2350 HES 385
awr | 2ar
1 10W 2250 HS 260 | 10 W2250 HS 385
GEMERAL INFORMATION LEGEND Specify Matarial Coding
P B c HMEnﬂlk E U= Shank kengh below AtEnd Of Part #
o freads . . {Sea Inside Cover)
e i 108 ﬁ: ;:ﬂ 5= Baredeph i'ﬂ:'nul AR
= =
- E - CabonSed
280 e slernent lengh induding
1 11432 1316 ix frasde C - MSI304
el bl B = M Shank Damser g - MNSI3E
H= Hex s aomes fa
T= Lagging Extermions

Ta arder plug and chain add a suffix to the part number.
For braze, add 1. For stainkesz, add 2.

TEMP-FPRO Inc. = 200 Industnal Dnva » Northampton, kA 01060
Telaphone: (413) 584-3165 « Toll Free: (800) 991-9093 » Fax: (413) 586-3625
E-Mail: salesfitemp-pro.com * Wab Site: weww tamp-pro.com 11
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Attachment G

www.PDHonline.org

WASHCROFT

Bimetal Thermometers
Series EI, ASME Bad.3
Grade A {+1%: of span)

* Harmetically sealed

* External adjustment

* Maxivigion® dial

= +1% full-span accuracy
(ASME B40.3 Grade A)

* AlFwelded stainfess siea!
cornstruction

+ Silicone on the coil provides
vibration dampenimg and superior
time response

* Heavy-duty glass standard: plastic

Thiz sariea has a hermetic ssal
and an axternal adjustmant in the
raar of the casa, As with other
Ashcroft? industrial bimetal thermom-
atars, it has a Maxivigion® dial which
aliminates parallax by placing the
pointaron the samsa plans as
the graduations. The connection
locations are rear, lower, and
Ewaryangls™

The hermeatic seal prevents antry
of moigture into the casing, thus mini-
mizing the possibility of izing or fog-
ging inside the casa. The window

or shatterproof glass optional stays clear, and with the Maxivision
« Limited five-year warranty dial, precizgs readings ame cartain.
SELECTION TAEB
Caza Sim §lem Sti";!f:L ;h Temparaiure Faiga
g . . .
: Siyle : : 'F o | Fill- 9 o | Fill
Dial | Code Code Connection | Code | Localion Code ::f;ﬂ: Code Fahresheil ‘Miv. mier. || Celgivs v, Intsr.
Plan 40 Rear R —B0n20 7 0 —Si0En 1 10
27 20 Pointad Plain | S0 Hear 2} 4 025 -0 A =201120 2 20
¥ NPT 1] Rear R 4 [xtlu} 03t 1 10 050 1 5
WNPT Union | 42 -] g0 Q200 20 QP00 1 10
a 20 El % NPT =] Everyengle E o (L=} [t 2 101150 2 0
s NPT &0 Hear R 12 120 S0 0200
Lower L 15 150 SOM0 S0 000
WNPT Union | 42 18 180 p ] -] SOMs0 -] =0
_ Everyange E t
5 | =0 WHPT | & | 0 | 20T 100/
% NPT [=0] Rear R ! 10 | 100
Lower L 200000 "+
Eﬂﬂﬁml‘ﬂlullﬂlmﬂ: eI and 5 m{mﬁﬂlmﬂl;‘ﬁ ﬂ'lnﬂnmpa-rﬂurﬂ I.IITlltI
" "Zadsfactory far oo nnnns savice np b ST ard2EC.Cn ooaToal ondnd physlcal cama e, and o b Hk ren el ¥ Maximum
s ssclfor I mlerruient sarca fram 811 i 1000°F, o 435 tn of the Ismanrste without chstark ingEhe process. Tap of Range *F et o
l;m*r. R - e arb ol fnpenbns |5 SO0 AL Bmparaiure
mnm.:.;&:“ u:ul " s 100 o g
Hﬂm“mm .:'rhm“ n-l-:u'?.m:'nmrn B~ W 5ir al spen
BEI000 BpoeF =

Salact: a0
1. CaseSlz:3 Codemy |
2. Style: Code EI

[E]

3. &lem Conn: % NPT Code 80

4, Fern Location: Rear Gode R

5. St Length: 4 "Coda 040
E. Range: Cods DVESIPF

7. OpHons: Stalnkss Sieel Tag see Page 210)

[MADE IN .5.4.

Consult fectory for guidance in product selection

Phone (203) 385-0217, Fax (203) 285-0802 or
wisltour web site 5 www.ashemit.com

© David A. Snyder, Thermowells — Basic Selection Criteria
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Attachment H

Platinum RTD Probes

Industrial Fixed Length Design
Standard and Metric Dimensions
[\

Preducts ehown
smaller than
actual slze.

PR-19 gub-minlature
aluminum head.

PR-14 minlature
alurminum head.

www.PDHonline.org

PR-Series

Starts at

$90

b Fi'ugged Design

= Offers Variety of
Protection Heads

= % NPT Mounting
Threads and Screw-Type
Terminal Block

CE;EHEEH i Fixed Lenath
T ol = 304 SS Sheath Connected
g~ '~ to304 SS Hex Fitting
,l" - “v’ Standard 3-Wire
' ' Configuration, 2 and
L 4-Wire Also Available
E 4 100 2 Wire-Wound Class
- ! 1 “A" DIN Platinum 3-Wire
y ' Standard (2- and 3-Wire
Available)
» Optional 4 to 20 mA
| fRae PR-12 Transmitters Can be
= mamd, cast Iron Conveniently Installed
head. J in Some Protection Heads
Stanclard Dimensions— [ 1 MOST POPULAR
Platinum Industrial RTD Probes MODELS HIGHLIGHTED!
& To Order (Specify Model Number)
= Lzad | Uhms TG0, | or Ts"
T Madel Mumber Type! | at0°C Langm Price | C.D. Price
PR-{**}2-100-{*}-6-E 2 100 g $50 0l
Transmitter Options PR-{**}2-1004"}0-E z 100 o ]
Model No.| Description | Page | R~ 200" 112-E z 100 12 o0 ]
THA4 Ultra-low profils | N-14 PR-**2-100-* - 24-E o 400 24" [ {00
THa04 Figld rangeabls | N-15 ﬂsﬂ%“ 16 o7 14 for probe Mamelen in inches. O er ienging res oy sVaiEie
Note: See Secoon N for fanemier mge 19 sum'mbﬁ?mﬂm 18m casl iron; id = mkisue sLaine: 12.= siminom;
Srserng O P e o g™
PR 1!‘1?-1“]- ?I-E TXR0, Wed Jen Epwggm E.,r."n,i I': :?:;Ip om% 00, P mEeme ™ .
e o i ST, +Forabr aad s psss o0 pago 013
ransmiier, 370 + 172= $243 Metric Dimensions - Platinum Industrial ATD Probes
~ Use A0 Exinpmicn Wirs, | e Spely le:::l utn Sheath | 6mm |3crd5mm
pﬂ-;m SEATHaD cf_'ﬁ"g: Maodel Mumber Type' | at0PC | Length | O.0.Price | 0.0 Frice
< | PR 21004 “H150-E 2 100 150 mim 90 594
Connection Heads PR-( 21004 " 225-E 2 100 | 226 mim a0 o
Model Mo, | Description | Code | | PR-{*}2-1004 "+ 300-E 2 100 | 800 mm an ]
FR-12 Cast iron 12 PR 21004 *HI50-E 2 100 | 450 mm 03 a7
! PR-14 Mird aluriinum | 14 PR 21004 *}-600-E 2 100 B0 i | 100
PR-18 | Muium 18 ;ﬁ“‘“’ 'ﬁ&&‘:ﬂﬁ%@?ﬁ?ﬁ”ﬂﬁmﬂwﬁ V8= Sliminum;
1 SubmRisie &
PR-18 Sub-rriri 18 ;g;ﬁmarﬁrxmn ”EMP'E T;Eﬁﬁ1 50-E, housirial ATD probe with cad Fon hesd, Suwie
alurninum mnrgl.mrm e 2, %ﬂﬁs A" DIN pISHRUm Sement, 8 mm dEmeisr, 1507 B,

Eum-pmm:-m-‘e[a -0

To Order, Call {SERFE-EE#HR or Shop Online at omega.com

@ COPYRIGHT OMEGA ENGINEERIMG, INC. ALL RIGHTS RES ERVED.
REFRODUCED WITH THE PERMIESION OF OMEG A ENGINEERING, ING ., STAMFORD, CT 0S80T waw.omega.com.

© David A. Snyder, Thermowells — Basic Selection Criteria
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Acalc Ackl
Armal e A by rids
ArmbrS
Armbiana
Alcahats

Alum

P b i e el
Aluminum Chier ke
Al urrin um Sl fats
Arrarenk, Ory
Arare ki m H iy xida
DATITEN, A U |
Arrrranl m Chior de
At ki m Min e
Arrarenl um Sl s
Artrd A taba

Anlina

Asphult

Alrremp hars
{iracki sl s rcd e

B rum Compaunds
Esar

s 2 - (Bl
B i = Al

Bl amaching P ar
Earax
Bl i x Mibdiire

B Aokl

Eramina

Baila

Buibd Al vl
Bulricadd

b iy B bt
b urn Chir da
35 b i Hydr el
i um Hypochiori e
Gt Acdd

o b O b b, By
b el Vil
o rboratsd B vanag e
Coarbaon Dot ki s
Cartean Tt chiarkla
Chiarima, Oy
Chiarina, Mok
Chignatic Add
Ehigrafarm, By
Chinamie Acd

Cdar

Ctrie Aokl

Copper (1) Chior da
Copper (N1 MFa
Copper (01 Sullabe

TEMS [ra ] EEOOM
. ] A TR AL
Fi-] ALL M orml
L] Mickal
au ALL EIET--
4m kLR~
Fir] ALL 04 B
am ALL il &
Fi] ALL Hast &
Fi] ALL E1LE--
Fir] ALL 04, 3w

-]
I ALl 4,38

=]

am ik Manal
4 ALL EIET--
Fil] ALL ELLE--
L] ALL EIET--
™ Maml
280 a4 55
04 S

SEE CALCL M

] a4 55

g el
i AL ELLE-
b H% Ml
22 ALL B sz

i 1] kLR~
EL ] ALL ELLE--
F--] oy Mol
EL ] ALL -]

BEE AL OOHOLE

g it &
™ ALL Hugl
I ALL Humik &
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