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TEMPERATURE COMPENSATED FLUID 
CONDUCTIVITY PPING MEASUREMENT 

STATEMENT OF GOVERNMENT INTEREST 
5 

The invention described herein may be manufactured and 
used by or for the Government of the United States of 
America for governmental purposes without the payment of 
any royalties thereon or therefore. 
The present invention relates generally to measurement of 10 

fluid electrical conductivity affected by the fluid tempera 
ture. 

BACKGROUND OF THE INVENTION 

It is usual practice to provide a fluid electrical conductiv- 15 
ity measurement readout at a certain temperature such as 25 
degrees Celsius. Such readouts require separate measure 
ments of conductivity and temperature application of the 
temperature measurement value to its known relationship to 
conductivity for the particular fluid solution being tested, so 20 
as to provide a final reading of conductivity at 25 degrees 
Celsius for example. Such temperature compensated con 
ductivity measurements of fluids currently utilize indepen 
dent and separate pipe mounted conductivity and tempera 
ture sensors, respectively having separate signal data 25 
processing facilities from which the temperature compen 
sated measurement data reading is derived. It is therefore an 
important object of the present invention to provide for a 
more simplified derivation of temperature compensated con 
ductivity measurement data with respect to pipe conducted 
fluids. 
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SUMMARY OF THE INVENTION 

In accordanc with the present invention, a conductivity is 
sensor measurement assembly embeds a temperature sensor 
therein to provide temperature measurement signals that are 
processed together with electrical conductivity measurement 
signals from an axially spaced conductivity sensor within a 
flow passage of a cylindrical collar portion of the sensor a 
measurement assembly 10 to promptly obtain therefrom a 
temperature compensated conductivity measurement read 
Out. 

DESCRIPTION OF THE DRAWING 45 

A more complete appreciation of the invention and many 
of its attendant advantages will be readily appreciated as the 
same becomes better understood by reference to the follow 
ing detailed description when considered in connection with 
the accompanying drawing wherein: 50 

FIG. 1 is a side elevation view of a temperature compen 
sated conductivity measurement sensor installation; and 

FIG. 2 is a section view taken substantially through a 
plane indicated by section line 2–2 in FIG. 1. 55 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENT 

Referring now to the drawing in detail, FIG. 1 illustrates a 
conductivity sensor assembly 10 mounted between two pipe 60 
sections 12a and 12b through which some specific fluid 
solution is being conducted. Electrical conductivity of the 
fluid undergoing flow 14 within the pipe sections 12a and 
12b is measured by the sensor assembly 10 with temperature 
compensation as hereinafter explained. 65 
The conductivity sensor assembly 10 is of a two or three 

toroidal flow-through type positioned in line with the pipe 

2 
sections 12a and 12b as shown in FIG. 1. The fluid while 
undergoing flow is in contact with an internal Surface 18 of a 
sensor body in the form of a cylindrical collar portion 20 
establishing an axial flow passage 19 through the sensor 
measurement assembly 10 as shown in FIG. 2. Electrical 
conductivity measurement of the fluid contacting the sensor 
body surface 18 is reflected in response to measurement by a 
conductivity sensor 21 from which signal transmission 
occurs through wiring 22, while temperature measurement 
of the fluid in contact with the surface 18 within the collar 
portion 20 is separately reflected by signal transmission 
from a temperature snesor 32 through wiring 24. Both the 
conductivity signal in the wiring 22 and the temperature 
signal in the wiring 24 are fed through multiple-conductor 
26 to a data processor 28 from which a readout display 30 is 
obtained as diagrammed in FIG. 1. 

Referring now to FIG. 2, the temperature sensor 32 
includes a sensor element 31 shown embedded in contact 
metal 33 within the sensor body collar portion 20 of the 
sensor assembly 10. The contact temperature sensor element 
31 utilized may be of various types, such as thermistors, 
resistance detectors (RTDs) and others. Also various meth 
ods for embedment of the temperature sensor element 31 
within the sensor body collar portion 20 may be utilized, 
involving for example holding of the sensor element 31 
under pressure of a spring 34 within a well formation 36 
positioned within the collar portion 20, as shown in FIG. 2. 
The sensor element 31 is thereby maintained in contact with 
the metal 33. According to another method, molten metal is 
applied during fabrication of the sensor assembly 10 to per 
manently seal the temperature sensor 32 therein. The tem 
perature within the well formation 36 is then equalized by 
thermal conduction with the fluid temperature in the piping 
12a-12b. Such temperature is determined by measurement 
through the temperature sensor 32. 
The readout display 30 diagrammed in FIG. 1 reflects 

fluid conductivity measurement, calculated as temperature 
compensated by the temperature signal received from the 
data processor 28, through which generally established 
mathematical relationship is established between the mea 
Sured fluid conductivity and temperature values correspond 
ing to any desired reference temperature. 

It will be apparent from the foregoing description that a 
precise temperature compensated conductivity readout is 
obtained because of the location of the temperature sensor 
32 in close axially spaced relation to that of the conductivity 
measurement sensor 21 within the sensor assembly 10 by 
embedment in its collar portion 20 and exposure to the fluid 
undergoing flow through the flow passage 19. Also the 
described arrangement involving use of the same sensor 
assembly 10 instrumentation for both conductivity and tem 
perature measurements, provides for simplified installation 
at lower costs and less likelihood of damage to the piping 
12a-12b. 

Obviously, other modifications and variations of the 
present invention may be possible in light of the foregoing 
teachings. It is therefore to be understood that within the 
Scope of the appended claims the invention may be practiced 
otherwise than as specifically described. 
What is claimed is: 
1. In combination with a measurement assembly having 

an axial flow passage within which a fluid undergoes mea 
Surement of electrical conductivity at a location within said 
flow passage during flow therethrough producing a conduc 
tivity measurement data signal; temperature sensor means 
embedded within said conductivity sensor measurement 
assembly for generating a temperature measurement signal 
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by exposure to the fluid within the flow passage in close 
axially spaced relation to said location of the electrical con 
ductivity measurement; and data processing means receiving 
both the conductivity measurement data signal and said tem 
perature measurement signal from the temperature sensor 
means during said flow of the fluid through the axial flow 
passage for interrelation of said signals to provide a tempera 
ture compensated conductivity readout with respect to said 
fluid. 

2. The combination as defined in claim 1, wherein said 
measurement assembly includes a cylindrical collar portion 
through which the axial flow passage is extends and within 
which the temperature sensor means is embedded in said 

4 
axially spaced relation to the electrical conductivity mea 
Surement location. 

3. The combination as defined in claim 2, wherein said 
temperature sensor means is maintained under presure in 
contact with metal contact material in close proximity to the 
fluid during said flow thereof. 

4. The combination as defined in claim 1, wherein said 
temperature sensor means is maintained under pressure in 
contact with metal contact material in close proximity to the 
fluid during said flow thereof. 


