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	Sensor
	Manufacturer’s Name
	Price
	F.S input
	F.S output
	Listed Errors

	Pallister
	n.e.t srl
	Not available
	0.6 V
	Not available
	· Linearity: Effectively linear to 60% LEL
· Temperature drift: -20°C to 70°C
· Gas Sensitivity: 60-100mV/%


	LVDT
	Messtechnik Schaffhausen GmbH

	Not available
	30 mA
	10 V

	· Non linearity: 0.25% FS
· Non- repeatability ± 0.1% FS
· Hysteresis: ± 0.1% FS
· Sensitivity: 106 m V /mm


	Thermocouple
	© 2004 Analog Devices, In

	Not available
	760°C
	5 V
	· Sensitivity: ± 0.001% of Vs
· Non-linearity: ± 0.02%
· zero Suppression vs. Temperature: ±0.005% (Vz)3/°C 



Questions One and Two combined
How to calibrate each sensor?
1. For the Pallister: 
•  From the menu system select menu option: E: 1 and press
ENTER.
•  Ensure the sensor is in a zero-gas environment.
•  Press ENTER to zero the sensor, ‘– – – –‘will be displayed to
confirm the sensor zero has been performed.
•  Press MENU to close the menu system.

2. For The LVDT:
Using Clisp Studio (using a Micrometer as a reference)
Readings from an LVDT and from either the precision gauge blocks (method A) Or the micrometer fixture (method B) are compared to determine the linearity and repeatability of the LVDT. The Results are used to determine the acceptability of the LVDT for laboratory use
(Refer to Figure one)


[bookmark: _GoBack][image: ][image: ]Figure 1 UNITED STATES DEPARTMENT OF THE INTERIOR BUREAU OF RECLAMATION
Procedure for calibrating linear differential transformers
https://www.usbr.gov/tsc/techreferences/mands/rockmanual/tan_earthmanualUSBR/USBR1008.pdf





3. For the Thermocouple:
The simplest way to calibrate a temperature sensor is to check how it reads the temperature of two physical constants: the temperature at which ice melts and the boiling point of water (although the latter should be corrected for atmospheric pressure). While quick and inexpensive, one weakness of this method is that it is typically not a NIST traceable calibration.
Or use an RTD Calibrator (also for Thermocouples) - Set to degree F - Set URV & LRV & Set between them EX. 250 F URV 100 F LRV.
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6. Apparatus

61 General Apparatus:

611 LVDT-Anclectrical transducer which converts
linear displacement to electrical output. An LVDT (lincar
variable differential transformer) consists of a stationary
LVDT body and a movable LVDT core. The LVDT core

hreaded on both ends so the LVDT core extension rods
can be attached.

.12 Signal Condicioner and Readout Equipment-
A signal conditioner provides excitation voltage for the
LVDT, as well as appropriate electronic circuitry o make
the output of the transducer (LVDT) compatible with
readout. equipment. Readout equipment accepts output
from the signal conditioner and converts it into a visual
display of transducer displacement.

613 LVDT Core Extension Rod (fig. 2a).-A
nonmagnetic rod (preferably brass), threaded on both ends
“The diameter of the rod and threads must be compatibic
with the diameter of the hole in the LVDT core. The
fod should be threaded a minimum of 1 inch (25 mm)
at each end with an approximate total length of 2-1/2
inches (65 mm),

614 LVDT Teflon Guides (fig. 2)~Two LVDT
Teflon guides are required and can be purchased from the
LVDT manufacturer. The purpose of the Teflon guides
is to minimize transverse movement of the LVDT core

thin the LVDT body.
A—Precision G

meet requirements of Federal Specifica

and those requirements identified in USBR 1000 for pre-
ion gauge blocks. A gauge block set should contain sizes

(or combination of sizes) necessary tosatisfactorily perform

the calibration procedurcs as outlined in paragraph 10.

622 Comparator Stand (fig. 3)~A stand consis
of a base of warp-free stability and ground 0 a guaranteed
flatness; a_support column; and an adjustable arm onto
which the LVDT mounting block can be securely attached.

623 LVDT Mounting Block-A device used to attach
the LVDT to the comparator stand (see fi

63 Method B—Micromerer Fixture Calibration:

63.1 Micrometer Fixture (fig. 4)-A precision
instrument for linear measurement capable of obraining
readings over the toral linear range of the LVDT. The
spindle must be nonroating and spring loaded. The
micrometer fixture is to be calibrated annually by the
manufacturer or other qualified personnel.

632 Electronic Digical Micrometer (fig. 4).-An
electronic micrometer used to convert displacement of the
spindle of the micrometer fixture to visual numeric display.

Precautions

7.0 Safety Precautions
11 The LVDT body should be examined for burrs

k B E

712 Verify is connected prop-
erly, and that the signal conditioner (if used) is grounded
properly to prevent electrical shock o the operator

7.2 Technical Precautions

721 The LVDT core and body are 2 matched sec
as purchased from the manufacturer; for best performance,
do not interchange cores with ocher VDT bodies.

722 Replace the core and body if either shows any
sign of dents, bending, or other defects which ma
performance of the device.

7.23 The LVDT core and body should be stored in
a suitable box or case when not in use.

7.24 Do not exceed the input voltage of the LVDT
as specified by the manufacturer.

8. Calibration and Standardization

8.1 Method A-Verify that gauge blocks used for
obraining LVDT comparison readings are currently
calibrated in accordance with USBR 1000. If the gauge
block calibration is not current, the calibration procedure
should be performed before using the gauge blocks.

82 Method B-Verify that the micrometer fixture has
been currently calibrated by the manufacturer or other
qualified personnel. If the calibration is not current, the
calibration should be performed before using the
micrometer fixture.

9. Conditioning

9.1 Perform this calibracion in an environment as close
10 68 °F (20 °C) as possible.

9.2 Turn onall electronic equipment and allow to warm
up for 30 minutes before use.
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