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T(XBT)-T(Bath)

2008/02/06: Bath Calibration
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Probes dimensions

Type |4 TABLE 2. Theoretical XBT probe random errors. 'leight

T7 )

Maximum

T4 Maximum  temperature Maximum 728.5

T10 | depth error error o(AD')

o8 Cause (m) (°C) (m) 73438

T4 Probe nose roughness 7.0 4.6

T4 at 700 :

DB Probe nose and/or Seaver and Kuleshov, 729.5
PL-T4 wire weight 1982 731.5

T2 varjations

0.36% 1.6 1.1
T4
2.0% 8.8 6.2

T4 at 750

6 | | /

i Thermistor 5 0.025 3.5

variability (18°C water)

2?

— 25 0.025 17.7

i (4°C water)

DB

Lk _[2MAD 1y~

T4 max [ ]

T4

N




* Wire linear density

e uncertainty on XBT wire length 1 cm/10 m
uncertainty on XBT wire weight 0.002 g/10m

0.128 4

| = Wire Linear Density
0.127 - B T4

J o T5
0.126 DB

e S.Kizu (personal communication) is preparlng a
paper detailing his comparison between LM
Sippican DB and TSK T7 (vs. CTD).

« The probes are very similar but not equal
(length/weight/shape/dimension +
hole/weight/roughness of the nose)

e In S|tu test: the motion iIs not the same.
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The chart papsr records horizontally from 28F to 96F in I""' LR BUCUGE L I b L AT E )

7.0 inchss, or about 0.103 of an inch of chart paper per 1.0F. Tadle

11 shows the resolution capabilities of the paper using different
CEF to 96F

+ O _4F
racording intervals. 6 to 1000 Et
+ 2% or 15 #t, whichever
is mreater
+ 63% of » Cempersturs
TABLE II seep aftar 3 f£fr dapth
Resol stion change
Chart Spacl inches Temperature i:i h (£t
e currently used has a
E:géi g:g:;; i:g:g b iz connected s lecerically
0,001 0, 0097 L3659 which pay out from boch Lhe

in the launcher is connascesad

The responss time for the thermistor is 110 millissconds IR e C LI G2 S o L
determining fits fall-rate.

nominal and 130 milliseconds paximum [Choste, 1970 and Demao, 1968].

hino + 3 gms both with and

A time constant-temperature change plot shows that 98.2 parcent of a deviation was fro- 0.3% ta

-3 The chserved average fall-

temperature change has been recorded in 10.4 feet of fall, B3 percent

fsee. A probke, with its
recorded in 5.2 feet of fall, 68 percent in two feet of fall and 35 veloclty of 19.9 + 0.7 ft/sec.
percent in one foot of fall (Pigure 24). 0.5 frt [Gouzle, Sanders and

The thérmistor, because of fts filnite sles, hae Chearmal
recarder {8 & Markh 2A model

inertia which causer it to act as & low pass filter. As & result, rding the thermal profile. Tha
at a rate of 3.25 infmin. In one

fine structure is Llost or at best smoothed out. The original trace
will havne reached a depncth of 1200

could be reconstructed Lf the filtering characteristics (of both phass

3.25 inches of chart paper, ot

and amplitude) of the tharmistor were known. Thase could be obtailnsd d fur every foor of fall.

exparimentally.



SUMMARY

Droring six acowstic experiments conducted beiwesn 1971 and %75, g total of 1978
XBT temperature profiles were aoguired — 26 by means of 1830-m XBT gystems and 1961
by means af 460-m sysiems. Included were special sets of measurements that provided data
bases for absolute and relative accuracy studiss, The measurements weds made on aleven
460-m and two 1830-m systems (rom four ships and twe research plaiforms. In addition,
indzpendent lemperaliangs wene Meanired by using hydrocasts, STDYEY, thermistor chadn,
surizces towed thermisiors, and biuckel thermomelars.

—

15 COTmMEDn poac- e T i L Ll dNAlCH DE e i e N AL LITT
socaracy of $0,2°C and a depih accuracy af £2 m. 1n this study, all XBT records were read
wilh a Hewlelt-Facksrd 98544 Digltizer that has 4 temperaiune resolution of 20005°C and a
depth mesalulion of L0.594 m,

XOT FERFORMANCE

The following is a sumamary of the performance of the XBT systems used to provwide
the data for this study.

déld m 1830 m
Profiles #itemgried 19al 1Ol 0 26 OO
Catastrophic falures 116 4% E B
Miseellaneaus failenes 52 2.7% 0 0%
Pasidal successes a2z i b H% E 3. 0%
Sucoesses 1571 BO1% 10 18.4%
Visunily soozptable 1783 hil, S 1& e ey

where the abave categorics are defined 12 follows

Catastrophic failure — Mo usable measurements for depths greater than 50 m.

Miscalaneous faflire — Failed because of operator ermor, wire blowing
ag&inst ship, elc,

Fartial success — Vismally scceptable to & depth greater than 50 m but less
than the maximim depth.
Success — Visually acceptabls 10 maximum depth.

Visually scceptable — The siem of the succossos and partial saccesses. Mo
hasiz for rejecting as incorrect based on a vissal inspection of the analog
record.
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Although the 1-5 mean experimental error 1s sat-
isfactorily explained by the theory, this is not so clear
in the case of the T-7 probe. The T-5 also comes
closest to the absolute fall rate predicted by theory
for the flat plate. This idealized streamlined body
with no pressure drag falls at 122% of the T-5 rate
and 147% of the T-7 rate (Schlichting, 1955). This
contrast, along with the smoother curve of the T-5
mean experimental error near the surface, suggests
that the weight and shape of the T-5 give it a more
stable configuration than that of the T-7 and that
this results in reduced pressure drag, particularly at
the beginning of the fall. Also, the spin stability of
the T-7 might be slower to develop; the T-7 has been
observed to have a helical trajectory in a 10 m drop
tank. The above factors suggest that if the T-5 weight
and shape were adopted Tor the
would more adequately describe the T-7 mean error.

Some of the preceding theoretical considerations
can be applied to the random as well as the mean
fall-rate error. A depth error from a constant fall-
rate error would be a monotonically increasing func-
tion of depth from (6); the T-7 probe results show
a 6 m increase in the standard deviation between the
seasonal and the main thermocline, where the effects
of temperature errors are minimized. This is shown

As previous investigators have suggested that the
mean XBT error derives from ballast and unreeling
factors, these have been investigated both theoreti-
cally and experimentally. The manufacturer corrects
for the loss of weight and decrease in fall rate due
to the unreeling of the wire by increasing the chart-
paper grid size with increasing time of descent. He
has developed these empirical descent equations from
laboratory tests in 10 and 30 m drop tanks and from
field tests in waters and mine shafts of known depth.
These tests were conducted in the early 1960’s (Sip-

ican, 1973). Usi I i

experimental results by Seaver to determine the bal-
last errors and true wire-weight ratios, the error in
Sippican’s empirical unreeling correction was found

€

We conclude that, although the wire weight is re-
duced by 12% from the entrapment and release of
air, the effect on the mean fall rate from wire pull,
and ballast and unreeling factors is negligible.

Seaver and
Kuleshov
1982
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‘Field results

hysics (and Physical Oceanogréphy) IS an
experimental science...



e DiNezio-Goni (submitted): XBT vs. ARGO

 Tim and Gopal have described XBT vs. CTD In
Indian Ocean (Tim and Gopal)

e Kizu et al. (submitted): (LMSippican XBT vs. TSK
XBT) vs. CTD

Correction schemes for archived data have realised
and announced by some groups.

Gouretski-Reseghetti (submitted) proposal.

After WEB researches, several reports quoting small
XBT vs. CTD comparisons (since 70s). (Hard job
for Tim!!)

Further details from Nov. 2008 test in Med.Sea
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Depth difference vs. CTD (dT/dz),,,, depth

] ®
10—- A * A E. N
20 - 4 ﬁ?l;
. Agha DB
= 304 ® I?5 ;i
- 4504 ® 4 1448 12
o 50 agse2’
© 60, ®
S) 70_ ' vV 2
5 80 -] B T6(10 probes)
< 904 ® T4(27 probes)
S o] - 1% Wae | 4 D55 probes)
5 110 ] _\ . v T7( 3 probes)
P= k. T5(25 probes)
S 120 -
@ ]
0 430 4 B
140 4 * = -
N+ 77T T T T T T T

16 -14 12 10 -8 6 -4 -2 0 2 4 6 8 10 12 14 16
Depth difference (XBT-CTD) at CTD max. gradient (m)



(Temporaneous) Conclusions
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The deep wave basin of Brest is the deepest cea
water basin in Europe (20 metres) and the only ona
wihich inwich it is possible to carry out studies on
different subject such as marine hydrodynamics, sub-
marine acoustics and tests on underwater
intervention wehicles,

Mear this deep basin, a towing tank can also be used
to carry out other studies.

EI ﬂ Internet




