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ITS-90 TEMPERATURE SCALE

Beginning January 1995, Sea-Bird temperature calibration certificates list a new set of coefficients labeled g, A, i, j,
and FO. These coefficients correspond to ITS90 (T90) temperatures and should be entered by those researchers
working with SEASOFT-DOS Versions 4.208 and higher (and all versions of SEASOFT-Win32). For the
convenience of users who prefer to use older SEASOFT versions, the new certificates also list a, b, ¢, d, and FO
coefficients corresponding to IPTS68 (T68) temperatures as required by SEASOFT-DOS versions older than 4.208.

It is important to note that the international oceanographic research community will continue to use T68 for
computation of salinity and other seawater properties. Therefore, following the recommendations of Saunders (1990)
and as supported by the Joint Panel on Oceanographic Tables and Standards (1991), SEASOFT-DOS 4.200 and
later and all versions of SEASOFT-Win32 convert between T68 and T90 according to the linear relationship:

Tes = 1.00024 * Ty

The use of T68 for salinity and other seawater calculations is automatic in all SEASOFT programs. However, when
selecting temperature as a display/output variable, you will be prompted to specify which standard (T90 or T68) is
to be used to compute temperature. SEASOFT recognizes whether you have entered T90 or T68 coefficients in the
configuration (.con) file, and computes T90 temperature directly or calculates it from the Saunders linear
approximation, depending on which coefficients were used and which display variable type is selected.

For example, if g, 4, i, j, FO coefficients (T90) are entered in the .con file and you select temperature variable type as
T68, SEASOFT computes T90 temperature directly and muitiplies it by 1.00024 to display T68. Conversely, if a, b,
¢, d, and FO coefficients (T68) are entered in the .con file and you select temperature variable type as T90,
SEASOFT computes T68 directly and divides by 1.00024 to display T90.

Note: The CTD configuration (.con) file is edited using the Configure menu (in SEASAVE or SBE Data Processing
in our SEASOFT-Win32 suite of programs) or SEACON (in SEASOFT-DOS).

Also beginning January 1995, Sea-Bird's own temperature metrology laboratory (based upon water triple-point and
gallium melt cell, SPRT, and ASL F18 Temperature Bridge) converted to T90. These T90 standards are now
employed in calibrating all Sea-Bird temperature sensors, and as the reference temperature used in conductivity
calibrations. Accordingly, all calibration certificates show T90 (g, h, i, j) coefficients that result directly from
T90 standards, and T68 coefficients (a, b, ¢, d) computed using the Saunders linear approximation.
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SENSOR SERIAL NUMBER: 2421 SBE3 TEMPERATURE CALIBRATION DATA
CALIBRATION DATE: 01-Dec-05 ITS-90 TEMPRATURE SCALE
ITS-90 COEFFICIENTS ITS-68 COEFFICIENTS
g = 4.31026285e-003 a = 3.68121924e-003
h = 6.41944927e-004 b = 6.02096507e-004
i = 2.30820091e-005 c = 1.64167576e-005
j = 2.20176662e-006 d = 2.20333566e-006
£0 = 1000.0 £0 = 2754.562
BATH TEMP INSTRUMENT FREOQ INST TEMP RESIDUAL
(ITS-90) (Hz) (ITS-90) (ITS-90)
-1.5005 2754.562 -1.5005 -0.00001
0.9995 2912.789 0.9995 0.00002
4.4995 3145.223 4.4995 0.00002
7.9996 3390.726 7.9996 -0.00002
11.4996 3649.643 11.4996 -0.00002
14.9996 3922.323 14.9996 -0.00001
18.4995 4209.092 18.4995 0.00005
21.9996 4510.285 21.9996 -0.00001
25.4995 4826.198 25.4995 0.00005
28.9996 5157.137 28.9995 -0.00009
32.4995 5503.396 32.4995 0.00004

Temperature ITS-90 = 1/{g + h{ln(€ /)] + illn’(£ /D] + jlin (£ /D)]} - 273.15 (°C)
Temperature ITS-68 = 1/{a + b[In(£ /D] + clin’(£,/H] + d[In’(£ D]} - 273.15 (°C)
Following the recommendation of JPOTS: T68 is assumed to be 1.00024 * T90 (-2t0 35°C)

Residual = instrument temperature - bath temperature
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Temperature Calibration Report

|Customer:  ||Oregon State University |
{Job Number: || 39480 I [Date of Report: || 12/1/2005 |
[Model Number:|[ SBE 03Plus | [Serial Number: || 032421 |

Temperature sensors are normally calibrated 'as received', without adjustments, allowing a determination sensor drift. If
the calibration identifies a problem, then a second calibration is performed after work is completed. The 'as received'’
calibration is not performed if the sensor is damaged or non-functional, or by customer request.

An 'as received’ calibration certificate is provided, listing coefficients to convert sensor frequency to temperature. Users
must choose whether the 'as received’ calibration or the previous calibration better represents the sensor condition
during deployment. In SEASOFT enter the chosen coefficients using the program SEACON. The coefficient 'offset’
allows a small correction for drift between calibrations (consult the SEASOFT manual). Calibration coefficients
obtained after a repair apply only to subsequent data.

'AS RECEIVED CALIBRATION' , "Performcg‘ o D Not Performed
Date: | 12/1/2005 Drift since last cal: +.00055 Degrees Celsius/year
Comments:

'"CALIBRATION AFTER REPAIR' ) ] Performed Not Performed

Date: I:l Drift since Last cal: [: Degrees Celsius/year

Comments:




Residual, (5/m)

SEA-BIRD ELECTRONICS, INC.
1808 136th Place N.E., Bellevue, Washington, 98005 USA

SENSOR SERIAL NUMBER: 2049
CALIBRATION DATE: 01-Dec-05

Phone: (425) 643 - 9866 Fax (425) 643 - 9954 Email: seabird@seabird.com

SBE4 CONDUCTIVITY CALIBRATION DATA
PSS 1978: C(35,15,0) = 4.2914 Seimens/meter

GHIJ COEFFICIENTS ABCDM COEFFICIENTS
g = -1.05917615e+001 a = 8.05795579%e-007
h = 1.47085712e+000 b = 1.45427658e+000
i = -6.01224299e~003 c = ~1.05552810e+001
J = 6.41462525e-004 d = —-8.05649150e-005
CPcor = -9.5700e-008 (nominal) m= 6.5
CTcor = 3.2500e-006 (nominal) CPcor = =9.5700e-008 (nominal)
BATH TEMP BATH SAL BATH COND INST FREO INST COND RESIDUAL
(ITS-90) (PSU) (Siemens/m) (kHz) (Siemens/m) (Siemens/m)
0.0000 0.0000 0.00000 2.69407 0.00000 0.00000
-1.0001 34.8465 2.80677 5.15122 2.80675 -0.00003
0.9999 34.8461 2.97826 5.26414 2.97828 0.00002
14.9999 34.8454 4,27479 6.04871 4.27484 0.00005
18.4999 34.8447 4.62172 6.24153 4.62169 -0.00003
28.9999 34.8395 5.70568 6.80800 5.70564 -0.00004
32.4999 34.82806 6.07788 6.99161 6.07791 0.00003

Conductivity = (g + hf 2if’ + if 4) /10(1 + 8t + gp) Siemens/meter
Conductivity = (af " bf o+ c+dt)/[10 (1 +ep) Siemens/meter
t = temperature[°C)]; p = pressure[decibars]; 8 = CTcor; £ = CPcor;

Residual = (instrument conductivity - bath conductivity) using g, h, i, j coefficients
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Conductivity Calibration Report

|Customer:  ||Oregon State University |
[Job Number: || 39480 ] [Date of Report: || 12/1/2005 |
[Model Number:]|  SBE04 | |Serial Number: || 042049 |

Conductivity sensors are normally calibrated 'as received’, without cleaning or adjustments, allowing a determination of
sensor drift. If the calibration identifies a problem or indicates cell cleaning is necessary, then a second calibration is
performed after work is completed. The 'as received’ calibration is not performed if the sensor is damaged or non-
functional, or by customer request.

An 'as received' calibration certificate is provided, listing the coefficients used to convert sensor frequency to
conductivity. Users must choose whether the 'as received' calibration or the previous calibration better represents the
sensor condition during deployment. In SEASOFT enter the chosen coefficients using the program SEACON. The
coefficient 'slope’ allows small corrections for drift between calibrations (consult the SEASOFT manual). Calibration
coefficients obtained after a repair or cleaning apply only to subsequent data.

'AS RECEIVED CALIBRATION' | Performed ] Not Performed
Date: | 12/1/2005 Drift since lastcal: |  +.00010 | PSU/month*
Comments:

'CALIBRATION AFTER CLEANING & REPLATINIZING' D, Performed Not Performed
Date: I—_——I Drift since Last cal: | | PSU/month*

Comments:

*Measured at 3.0 S/m

Cell cleaning and electrode replatinizing tend to 'reset’ the conductivity sensor to its original condition. Lack of driftin
post-cleaning-calibration indicates geometric stability of the cell and electrical stability of the sensor circuit.



Residual, (% FSR)

SEA-BIRD ELECTRONICS, INC.

1808 136th Place N.E., Bellevue, Washington, 98005 USA
Phone: (425) 643 - 9866 Fax (425) 643 - 9954 Email: seabird@seabird.com

SENSOR SERIAL NUMBER: 0350 SBE29 PRESSURE CALIBRATION DATA

CALIBRATION DATE: 06-Dec-05 1000 psia S/N 183808 TCV: 1046

QUADRATIC COEFFICIENTS: STRAIGHT LINE FIT:

PAO = 5.295961e+002 M = -1.380493e-001

PAl = -1.381767e-001 B = 5.303855e+002

PA2 = 1.549670e-007

PRESSURE INST COMPUTED ERROR LINEAR ERROR
PSIA OUTPUT(N) PSIA %EFS PSIA %FS
14.81 3745.0 14.30  -0.05 13.39  -0.14
199.91 2400.0 198.86  -0.10 199.07 -0.08
399.92 948.0 398.74  -0.12 399.51  -0.04
599.91 -505.4 599.47  -0.04 600.16 0.02
799.87  -1949.0 799.49  -0.04 799.44  -0.04
999.67  -3388.0 999.52  -0.02 998.10 -0.16
799.86  -1955.0 800.32 0.05 800.27 0.04
599.90 -515.0 600.80 0.09 601.48 0.16
399.91 934.0 400.67 0.08 401.45 0.15
199.92 2386.0 200.79 0.09 201.00 0.11
14.82 3736.0 15.53 0.07 14.63 -0.02

Straight Line Fit:

Pressure (psia) =M * N + B (N = binary output)

Quadratic Fit:

pressure (psia) = PAO + PA1 * N + PA2 * N
Residual = (instrument pressure - true pressure) * 100 / Full Scale Range
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