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Gohla-Frecision, Kiel, Germany 10622 1420 °G 2=18*0C =380
Gohla-Precision. Kiel. Germany 10623 /20 *C -2~16°0C =350
Gohla-Precision, Kiel, Germany 10678 120 °*C 2«16 *C =380
Gohla-Precision, Kiel, Germany 10680 1/20 °C -2~16°C 2320
Gohla-Precigion, Kiel, Germany 10881 1/50 °C - L =240
!i Gohla-Precision, Kiel, Germany 10862 14500 =0 -2~6°C =840
Gohla-Precision, Kiel, Germany 10815 ik LR | -2~20°C =250
Quohla-Precision, Kiel, Germany 10916 if1e °C -2-20°C =250
Gohla-Precision, Kiel, Germany | 10820 1419 °C -2~35°C 20
Gohla-Precision, Kiel, Germany 10821 110 G -2~35°C =0
Cighla-Frecision, Kiel, Germany 11078 if1o G “2=20°0C =250
Gohla-Precigion, Kiel, Germany 110482 1110 *C ~2~250C =100
Gohla-Precision, Kiel, Germany 11093 1410 *C -2~25°0C | =100
Gohla-Precision, Kiel, Germany 11094 1110 *C -2~25°C | =100
Gohla-Precision, Kicl, Germany 11095 1410 g 23540 =100
Gohla-Precision, Kiel, Germany 11096 1110 _*C -2~25°C =100
Gahla-Precision, Kiel, Germany 11097 i “2~25°C =100
Gohla-Precision, Kiel, Germany 11231 18a TG ~2~20~ G e ]
Gohla-Precision, Kiel, Germany 11232 | 1HE % -2~20°C =250
Gohla-Precision, Kiel, Germany 11233 | 11g °C -2~20°C 2250
| Gohla-Precision, Kiel, Germany 11278 150 "G -2~B°0 =540
Gohla-Precicion, Kiel, Germany 11280 1150 9C -2=B°C =840
Gohla-Precision, Kiel, Germany 11281 1/50 *C -2~8°0C =840
Gohla-Precision, Kiel, Germany 11282 1/50 °C -2~6°C =840
Guohla-Precision, Kiel, Cermany 11303 1110 *C -2-30°C =0
Gohla-Precision, Kiel, Germany | 11304 1110 G -2~30°C =0
Gohla-Precision, Kiel, Germany 11305 110 °C -2~30°C 20
Giohla-Precision, Kiel, Germany 113086 11g " -Z~30°0 20
Gohla-Precigion, Kiel, Germany 11307 18 G -2-30°C >0
Gohla-Precision, Kiel, Germany 11308 1110 °C -2-30°C. | >0
| Gohla-Precision, Kiel, Germany 16623 1/20 °C -2-18°C__ | =380 ___I

FREABMEF R AEARTH K

L ] ] i M HE | FHER(m)
(Gohla-Precision, Kiel, Germany 10448 1/10°C =1~20°C BOO~1200
Gohla-Precision, Kiel, Germany 10458 141050 -1~46°C =4600
Gohla-Precision, Kiel, Germany 10768 1152 0~80°C <5400
Gohla-Precision, Kiel, Germany 10817 1/5°C 0~60°C =5400
Gohla-Precision, Kiel, Germany 10874 1/10°C -1~35°C =3700
Gohla-Frecision, Kiel, Germany 10882 17100 Q-20°0 BOo0~1700
Gohla-Precision, Kiel, Germany 10863 1/10°C 0~48°C =5300
Gohla-Precigion, Kiel, Germany 2 ot B - 1/10¢C 0-30°C £3000
Gohla-Precision, Kiel, Germany 11120 1/10°C 0=30°C =3100
Gohla-Precigion, Kiel, Germany 11121 1/10°C 0~30°C =3100
Gohla-Precision, Kiel, Germany 11184 1/1Q°C 0~35°0C =3700
Gohla-Precision, Kiel, Germany 11202 1/10°C E:aa"c =3000
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GOHLA - Precision

special workshop for deep sea reversing thermometers

MARNUFACTURER's TEST

protected desp sea revearsing tharmormestes

D822
Barlsl Mumber 30

2 £ #1146

Mmin Tharmomatar Bcals
I

e~
105, & o

Graduatead n e WoluptaO®-

Busiiary Tharmaometer Scaie -10° to + 5070, In 1.5 %2

The main chermormatas nas Deen testad at atmosphearic

lf 4]
g, prESsUTE ThPER TIMEeSs Independantly, 88 SNow:
1. &
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MANUFACTURER's TEST

witk affelal cecarmination of oressure factar
for pressurs unprotected deso ses reversing thermomates
1044%
Borial Number ;
— 2 ko +Z20
Main Thermometer Scala G
Lo P § 1572
Graduated in ‘S VoluptoD'C= e

pressura factor "Q" ovarleaaf

Auxiiary Thermormeter Scale -0 "to + 50°C in1/S “C
The rrain shormormascer has bean tasted at acmoanheric
press re ERras Lrmes indepandantly. Bs showr

MAIN THERMOMETER
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OFFICIAL PRESSURE TEST

LANDESAMT FUR DAS MESS- UND EICHWEBEN BERLIN has cested the pressura
urprotected desp sea reversing tharmometer an the basis of MmenuiBcturer's TesSt resulu

for scaia caorrection Bnd . as shown overleaf and has fourd for
pressure fector "G = {0,1024 * 0,0002) °C/bar

FEicher the scale corrections ror the value of W, heve beasn examinec by chis office.

If the raading on the suxilisry thermometer scale shows the surrcunding temparature €,

e corrected reading of the main thermometer has to be scded by

[0+ Vo lx[tw-8"]
Cow- —
£ + 2140

ey 18 Bhe corrected reading of the pressurs protected therrmometer usad 8T tha sarme Cime,

Berin , den 26.08.1°¢

Beference number: 10449

Im Auftrag

2

Kloiz
l.andesamt fur dus
Mef2- und Eichweser
] Berlin 10, Abbewer. 5~




Perek e HE ] i BE ST HRBR AL BRAE

4B i BE T 2 I 5O S5 3%

P T

ALK PEK : REA
BB GEE YN
it B ot 5 B AR A

Tl el




P sk RE(EIR E B MR B B R B AR U
PROGRAM DSRT
[ == === L P T I T e e
#PURPOSE:
1.To correct the value of temperature of the protected & unprotected
revarsing thermometer.
2.Use the different value between the protected & unprotected
thermometer to calculate the depth.

——

:DESCRIPTION OF PARAMETERS:
crulse : the number of cruise
station: the number of station
cast : the number of cast
bottlana:the nunber of bottle

lat : the wvalue of latitude
pnol i the number aof lerft protected thermometer
pno2 : the number of center protected thermometer
upno : the number of right unprotected thermometer
Tmll : ¥he walue of main thermo. from readerl
Tml2 : the walue of main thermo. from reader?2

- Tm21l * the value of main therma. from readerl
Tm32 2 : the value of main thermo. from reader?2
Tm31 : the value of main thermo. from readerl
Tm32 : the value of main thermo. from reader:z
tall : the value of auxi. thermo. from readerl
talsd : the value of auxi. thermo. from reader:Z
£a21 : the wvalue of auxi. thermo. from readerl
taz2 the value of auxi. thermo. from reader:Z
ftail the walue of auxi. thermo. Ifrom readerl

gooopoNoOOoONAOooAoDROaORORORNDAaNgan

ta3z : the wvalue of auxi. thermo. from reader?
T(I,J) : array of thermometer data

T et e s . -t —_———— e T T T R RS TR

CHARACTER#*6 station,bottlenc

TNTEGER cruise,cast,ctd

REAL T,Ne,;K;Ic,lat;Ie3l,Ic32
DIMENSION T(43,32)

OPEN (5,flle=’data007’,status='cld’}
OPEM (6,file=’table.out’,status="new’)

read(*, *}cruise
write(s,7)jcruise

7 format(1x, 'crulse:’,i4)
write(6,38)
8 format(1lx,74('="))
write(6,9)
9 format(lx,’'|sta.|cast|bo.no| CTD | Tpl | Tp2 |Tp(avn)| Tu
+ | P{dbar)| Depth(m)|’)

write{&,11)
11  format(lx,74(’=‘))

Do 10 I=1,43
READ (5,*,end=15) (T{I,J) ,J=1,32)
10 continue
15 write(*, *) 'Please enter the data as tollows’
writa(®,6 2)! station/
read(¥*,12)station
Ld format({as)
write(#*, *) ‘enter cast or enter a--z to quit’
read(*,* ,err=180)cast
write(+,+*) ‘bettlenc’




| read(#%*,13)bottlenc
| 13 format (a6)
write(#*,*)'CTD”’
i read{#*,*)ctd

write(®,*) "latitude’
| read(*, %) lat
write(#* %) 'the protected thermometer numberl’
read(*,*)pnol
write(*,#%) "Tmain(readerl) ’
read{*,*)Tmll
write(*,*) 'Tmain(reader2) ’
read(*,*)Tml2
write(* %) "taux(readerl)’
read(*,*)tall
write(*,*) ftaux(readerz)’
read(*,*)tal2
write(*,*) ‘the protected thermometer number2’
read(*, *)pno2
write(*,%) 'Tmain(readerl)’
read(*,*)Tm2l
write(*, &) ‘Tmain(reader?) ’
read(*,*)Tm22
write(*,#*) 'Ltaux(readerl) *
read(*,*)taz2l
write(*,*) 'taux({reader2)’
raad(*, *)tall
write(#*,*) "the unprotected thermometer number’
read(*,#*)upno
write(#,%*) '"Tmain{readerl) *
read(*,*)Tm31
write(#*,*) "Tmain{readerz) *
read(*,*)Tm32
write(#*, 6 *) "taux(readerl) '
read(* *)tail
write(*,*) ‘taux(reader2)’
read(*,*#)Lald2

L= oo T e ———

c # search thermometer number in order to correct #

CEmmme=—— = I e . =TI

Do 20 I=1,43
1f (pnol .EQ. THI,. 1)) goto 30
20 continue
write(*,*) ’Error!!This thermometer number is not found.’
gqoto 156
25 Do 21 I=1,43
i (pno2 EQ. T(I;A)) gote 4D
21 continue
write(#*,*) "Error!!This thermometer number is not found.’
goto 15
35 Do 22 I=1,43
if fupno .EC. T{I,1)) gote 50
22 econtinue
write(#*,*) ’Error!!This thermometer number is not found.’




OO0 O0O0NOa0Ra0000000a0a

# aim:
:
2.

do correct of protected & unprotected thermometer
calculate dapth

# parameter :

Tplg
Tpac
Tpml
Tpm2
il s
to
Tul
Tu2
Tumn
Tpm
Pb
-

d
B

the temp. after corrected from Tmll,Tm21,Tm31

the temp. after corrected from Tml2,Tm22,Tm32

the average Tmain temp. of Tple,Tp2ec (first thermometer)
the average Tmain temp. of Tplec,Tp2c (second thermometer)
corract value af Tmain

correct value of taux

cercect btemp. Tm3l

correct tamp. Tm32

the average of Tul,TuZ

the average of Tpml,Tpm2

pressure (bar)

pressure (dbar)

gravity

depth of water

40

88

30

call
call
call
call

Tl

corl(T,I,Tmll,Icll)
corl(T,I,Tmlz,Iclz)
cor2{T.I tall.tell)
cor2({T,I,talz,tcl2)
Tp (P, I, Pall, a1l ,Toll, toll)

Tp2c=Tp(T,I,Tml2,tal2,Icl2,tcl2)
Tpml=0, 5% (Tplc+Tp2c)

goto

call
call
call
call

Tple=

25

corl{T, T Tm2l,Iec21)
corl(T,I,Tmz22,Ic22)
corz(T,I,tazl,tc2l)
cor2{T.I.tazd, te22!
To(T,I,T™n21,taz2l,Ic21,tc21)

Tp2c=Tp(T,I,Tm22,ta22,Ic22,tc22)
Tpm2=0.5% (Tplc+Tp2c)

Tpm=0
gotao

call
gall
call
aall

. 5% (Tpm1+Tpn2)
35

corl(T,I,Tm3l,Ic31)
corl(T,I,Tm32,1c32)
cor2 {T,T,ta3] tocll)
cor2 (T, I,ta32,tc3l)

tplo=tpml
tpZc=tpm2

call
call

cuu(T,I,Tm31,.ta3l,tc3l,Tplc,cul)
cuu{T,I,Tm32 tai2,tci2,Tp2c,cul)

Tul=Tmal+Ic3il+cul
Tu2=Tm32+Ic32+cuz

Tum=0.5#% (Tul+Tu2)

Ph= (Tum=-Tpm) /T(I,b 2}

p=FPb*10

x=(sin(lat/57.29578) ) **2 .
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¥y=9.780318

h=1.0+(5.2788e-3) %X+ (2,.368=5) *xx*2

g=y*h
z=((((-1.82e-15)*p+2.279%e~10) *p-2.2512e~5) *p+9.72659 ) *p
D=z/{g+({1l.092e-6)*p)

EEes e I e e e e e Pt oo Bt St

# print result

70

178
180

write(6,70)station,cast,bottleno,ctd, tpml,tpm2,tpm, tum,p,d
format(lx,” |[f,ad, | 14, |"a5," |, 15, 4(" |",£7.3),2("|":268.3)}
write(6,8)
goto 15

continue

stop
end

END OF MATIN PROGRAM

* %+ ¥ % ¥
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saubroutine corl
# purpose:
use for calculate the calibration of Tmain

#usage :
call Sorl(T,I,Twain,Ic}

dparameter:

T = array of tharmo. data

I : thermo. position in array
Tmain: the wvalue of main thermo.
Ic: the calibration of Tmain

200

201

subroutine corl(T,I,Tmain,Ic)
dimen=sion T{43,32)

reéal To

Do 200 J=4,18,2

If (T(I,J) .LE. Tmeain .AND. Tmain ,LE. T({I,J+2)) gote 201
continue

write(*,#*)’The Tmain is error.’
pause

w=(T(I,J+3)-T(I,J+1))
X=T(I,J+2)~T(I,Jd)
y={Tmain=T(I,T))

z=T(I,J+1)

To=w/xX*y+g

return

end
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subroutine corl
# purpose:
use for calculate the calibration aof taux

#usage :
call corl(T,I,taux,tc)

tparameter;
T : array of thermo. data
I : thermo. position in array
taux: the wvalue of taux thermo.
tc: the calibration of taux

ﬂﬂﬂﬁﬂﬂﬂﬂﬁﬂﬁﬂﬂ.r
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subroutine cor2 (T,I,taux,tc)
dimension T(43,32)
Do 300 J=22,28,2

It (T(I,J) .LE. taux .AND. taux .LE. T(I,J+2}) goto 301

100 continue
write(*,*)’The taux is error.’
pause

301 w=({T(I,J+3)=T(T,T+1))
x=T(I,J+2)-T(I,J)
y=(taux-T(I.,J))
2=T(I,J+1)
to=w/X*y+z
return
end

8]
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I : thermo. position in array

Tmain: the value of main thermo.

taux: the wvalue of taux thermo.

tc: the calibration of taux
Tp:icourrective Lemp.of protected thermo.
Cu:corrective temp.of unprotected thermo.

ﬂﬂﬂﬂﬂﬂﬂﬂﬁﬂﬁﬁﬁﬁﬂﬂﬁl

subreutine cuu
# purpose:
use for calculate the correct walue cof unprotected thermo.
tusage
subroutine cuu{T,I,Tmain, taux, te,Tp,cu)
#parameter:
T : array of thermo. data

subroutine cuu(T,I,Tmain,taux,tc,Tp,cu)
dimension T(43,32)

k=6140

a=Tp=(taux+tc)

c=Tmain+T(I,2)



b= (K=0.5% (Tp-(taux+te) ) )

L T B A o I A I R I R

Cu=a*o/h
return
end
real function Tp

# purpose:

use for calculate the correct value of protected thermo.
fusage :

real rfunction Tp(T,I,Tmain,taux,Ic,tc)
#parameter:

T : array cof thermo. data

I : thermo. position in array
Tmain: the value of main thermo.
faux: tha wvalue of tauyxy thermo.
Ic: +the calibration ef Tmain
te: the galibration of taux

i i S T T R N S YT Y N N T N [ N S R S T e i _ B rh— -

real funection Tp(T,I,Tmain,taux,Ic,tc)
dimension T(43,32)

real Ic

K=a140

=Tmain-(taux+te)

c=Tmain+T(I,3)

b=K-0.5*% (Tmain-(taux+tc))-(Tmain+T(I,3))
Cp=a*c/b

Tp=Tmain!IctCp

return

end
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What doess the program deo 7

de e e e e v sk ok ke ok

(1) Making corrections to DSRT readings using the calibraticn curves

(2) Calculating the pressure and thermometric depth from the difference

between readings of the unprotected (Tu) and the protected (Tp)

thermomatore .
hERkhRA TR The cutput format for DSRT program kkkhhkkhkdddhk

cruise: 239

esta_least!bo.nal CTD Depth! Tpl Tp2 - !Tplfave)!l Tw | P({abar)! Deagth(m)

R i 1132 | 81 122.442122.382! 22.412123.2351 g5 ! 28

Rkdkhkkhkdhkk The input format for DSRT program ok ok ok e ok ek

words shown on the screen ! Example
Please enter the cruise nunber He=ba
please enter the data as follows, enter cast or enter a--z to guit ! 1
station 1 R
bettlenc | e
eTD Depth ! BL
the protected thermometer numberl ! 11306
Train(readerl) 1 22.41
Train(reader2) ! 22.42
taux [readerl) s G L
taux (readeri) | 21.58
the protected thermomater numher:? e B T T
Tmain(readerl) | 22.37
Tmnailn{reader?) | 23.37
taux(readeril) I 21.8
taux(readerz) i k.98
the unpretected thermometer number s o B
Tmain(readerl) i R
Tmain(reader2) | 23.22
taunx{readerl) L
taux (readerz) | 21.8
latitute | 2207
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Data Log Sheet for Deep Sea Reversing Thermometer

ol
"

i

iR (Cruise) : 239 ER ] B W (Date) © 1/%/1990 5, i (Air Temp.) g ith Bl & (Observers)
TG R (Sation) © A 15 8] (Time) ¢ =, 18 (Barometer) ! mbs [ 1. & K]
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