TMX 21 /50
Druckkammerfahrt im
HBO Zentrum Stgt.
am 09.11.2019

Trimix 21 % O,, 50 % Helium

TMX 21 /50
iIn HBO center Stuttgart 11/09/2019
with:
Trimix 21 % O,, 50 % Helium




TMX 21 /50

MefRprotokoll Druckkammerfahrt vom: 09.11.2019

OFP =

‘. Tauchzeit:

S50 m /30 min (=) mit TMX 21/50

SuB
MARINE
CONSULTING

Tiefe [m]/

Geplante Zeit

[min.]

Scubapro
Galileo G2
V1.05

DiveSystems
RATIO iX3M
DEEP
4.0.68/013

Deco
Planner
314

DIVE
V3_07

Sub-

surface
4.9.3

Cochran
Consulting
Analyst
4.02a PE

Tiefe / TTS

Tiefe / TTS

TTS

TTS

TTS

TTS

0->50/6

509/9

50,7 /13

Descentrate = 8.3

50/ 8

51,1751

50,9 /40

502> 2174

21,4145

21,5740

ascentrate = 725

211 2

46°

43

T (1)1 23 (2)

2129/ 3

9,3/44

9,2/39

ascentrate = 4.0
19 (1) /22" (2)

9/ 5

40°

34

18 1)/
20° (2)

6/ &

6,2/40° = 35°

6,0/33" > 29

3/15°

3,1/34
0/35
505

3,0/26'=>11°
04/ 8
01/ 7

Alte DRAGER Tabelle 51 m/20% 5/5/15

© albi @ www.SMC-de.com

(1): GF =100/100; (2): GF = 93/93 + Buhimann Depth-Safety Factor
(*): maximal conservativism (=50)

C:\home\Bilder\Museum\2019\TMX\0911\Vergleich_TMX.docx; Stand: 11.11.2019




TMX 21 /50

CONSULTING

Sources for Desktop Deco Software:

GUE Deco Planner 3.1.4
https://www.que.com/store/Software

DIVE V3 07
https://www.divetable.info/DIVE V3/index.htm

https://www.divetable.info/beta/D3 07.exe

Subsurface 4.9.3
https://subsurface-diveloqg.org/de/

Cochran Consulting, Inc.: Analyst 4.02a Professional Edition
http://www.divecochran.com/software/index.html




TMX 21 /50

ALBI
9/ /2819 SA

978mb * ,[II:l]E]E]_FI’h'
. 1439
b :

re-surfaced: the end




TMX 21 /50

Detalls / back up material:




TMX 21/ 50
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TMX 21 /50
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TMX 21 /50

CONSULTING

"9 LOGBOOK %
- ! N 25 18:59 891119
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Dive Logs




TMX 21 /50

CONSULTING

HINWEIS / WARNUNG: DIES IST EINE NEUIMPLEMENTATION DES BUHLMANN-
ALGORITHMUS UND EINE DARAUF BASIERENDE
TAUCHGANGSPLANERIMPLEMENTATION, DIE NUR EIMER GERINGEN ZAHL VON
TESTS UNTERZOGEN WURDE. WIR RATEN DRINGEND, TAUCHGANGE NICHT
AUSSSCHLIESSLICH AUFGRUND DIESER RESULTATE ZU PLANEN!

Subsurface (4.9.2.0) Plan erstellt am 10.11.19
Runtime: 38min

Tiefe Dauer Runtime Gas

33m emin  &min (21/50)

33m 8min  14min

21m 4min - 18min Subsurface 4.9.3
21m  Zmin 20min

gm  2min 22min

ém 4min 26min

3m  Omin  2&min

3m  12min  38min

Om Omin  38min

CMS5: 7%
aTu: 20

Dekomodell: Bihlmann ZHL-16C mit GF niedrig = 93% und GF hoch = 93%
Oberflachendruck: 1.013mbar (0m)

Gasverbrauch (basierend auf AMVY 20|17E/min):
2.358f von (21/50) (4671 im berechneten Aufstieq)




TMX 21 /50

'{:3 Mission: 1 Dive: 1 1 = ” =] |lﬁj

Depth Plan [Meters) “E'?_?f_! Deco Set | Clear |Ga$ Plan Clear |
Depth|_Time| 02| He| PPO2|__Ceill | Depth| 02| He| «| _Size|  Filll 02| He|MOD| Res|Litres| BAR
50 21 50 1.26 3 J 240 2320 21 50D 3667 0 3072 128

50 21| 80| 126 3
21 21 50 0g5 3
21 21 50 0855 3

=l d
Biihimann j VPM
Dive Plan: ZHL16E Safety: OM  Deszcent: Immediate

_Depth|_Time| 02| Hel Start| End|___ PPO2| SCR| Gas Regd| GF%] Mval%| CNS% o7y
6 21 b

50 50 0 1.26 20,00 720 0 12 B8.86
50 21 50 b 14 1.26 20,00 360 31 2067
21 21 50 16 20 0,65 20,00 606 69 25,26
21 2150 20 20 0,65 20,00 32 63 26,11
9 21 50 20 22 0,40 20,00 30 87 26,30
b 21 50 22 30 0,34 20,00 256 97 26,30
3__18_ 21 50 30 48 0,28 20,00 468 96 26,30
I 43 37 26,30

¥ L'E uoISIap

lauue|d o%9(

1Buue1 | *( UOWIS B66L-2661 @ MBUddo))

$1210|d% 3 Ja1emIapur [99o|Y S00Z-000Z @ 1Ybuddon

uonesnsibal pue suonsanb [esauab 10) wod anbEoju e -3

(s1asn pasaysibal) poddns |e21uya3) 10J WO anbeyue|dodap Jep-3

Dive Time: 43 mins ] |De|:n Time: 28 | Max Stop Depth: 21 GF Lo%: GF Hixz (33




SuB

MARINE
CONSULTING

Conservatism: 350 Rltitude: 0 Temperature: 24 Temp Comp: High Repet Comp: Off

Depth A/R Inc Time Run Time Mode Gas POZ 02% He% NZ2% END CNS% OTU%
Gas @O @o:00 =F0Z = =21 =50,0

0 > 50 €:00 FoZ 1 1,25 21,0 50,0 29,0 12 1 0
50 > 50 13:59 FoZ 1 1,25 21,0 50,0 29,0 12 € 2
50 > 27 18 15:14 FOZ 1 0,78 21,0 50,0 29,0 4 3 2
27 > 27 15:39 Fo2 1 0,78 21, 50, 29,0 4 3 2
27 > 24 18 15:459 FoZ2 1 0,71 21, 50,0 29,0 2 € 2
24 > 24 16:35 FO2 1 0,71 21, 50,0 29,0 2 7 2
24 > 21 18 16:45 FoZ 1 0,65 21,0 50,0 29,0 1 7 2
21 > 21 18:01 FoZ 1 0,65 21,0 50,0 29,0 1 7 2
21 > 18 18 18:11 FOZ 1 0,59 21,0 50,0 29,0 0 7 2
1 > 18 19:31 FoZ2 1 0,59 21,0 50,0 29,0 0 7 2
18 > 15 S 15:51 FO2 1 0,52 21, 50,0 29,0 0 7 2
15 > 15 1:55 21:46 Fo2 1 , 52 21, 50,0 29,0 0 7 2
15 > 12 5 0:20 22:06 FoZ 1 0,46 21,0 50,0 29,0 0 7 2
12 > 12 2:4 24:52 FOZ 1 0, 4¢€ 21,0 50,0 29,0 0 7 2
12 > 9 9 0:20 25:12 FoZ 1 0,40 21,0 50,0 29,0 0 7 2

9 > 9 4:10 29:22 FOZ 1 0,40 21,0 50,0 29,0 0 7 2

S > € -] 0:20 29:42 Fo2 1

€ € €:15 35:57 FoZ 1

€ 3 5 0:20 36:17 FoZ 1

3 >3 12:18 48:35 FoZ 1

3 >0 9 0:20 48:55 FOZ 1
A - * * & & & W & & E & * & * & &




TMX 21/ 50
Box Profile:
42 m / 25 min bottom time

MARINE
CONSULTING

24 /-2
21/1°/2°
18172/ 4°
15/3/ 5

517
6/12

16 9/19

40 19 21 16 / 29

75 31 36 44 41/ 80
[min] [34] [37] [47]

%CNS / 10 12
OoTU 29 33

(1): GF 100; (1a): GF 100 + Buhlmann Depth Safety Factor; (2): GF Hi = GF Lo = 93 + Depth Safety Factor
DP3 w. ZH-L16 B; [DP2]: ZH-L16 C Analyst with: 0 / 50 Conservatism 12
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TMX 21 /50
Box Profile:
42 m / 25 min bottom time

L

I
e A AR R
: =




TMX 21 /50
Box Profile:
42 m/ 25 min bottom_time

0C PLANNER

RTIME | HIX
| 9k | 21/8

6 | 21/58 3
44: | 21/58 *-'-'
34: | 21/58 = 0C PLANNER
38: | 21/58 DEPTH: 42 TINE: 25
28: | 21/50 _ RTINE: 91
RATIO oNS: 97
= oTU: 29




TMX 21 /50
Box Profile 42 m / 25 min:

CONSULTING
& Mission: 1 Dive: 1
Depth Plan (Meters) Clear |Deco Set | Clear |Ga5 Plan
Depth|_ Time| 02| He| PPO2|  Ceil a Depth|_ 02| He|a| Size| Fill 02| He| MOD| Res| Litres| BAR|
42 25 21 B 1.09 12 240 232 21 RO RBBEY 300 42720 208

E [

¥ L'E uoIsIiap

lauueld 0%a(Q

Buhlmann

19UUe1 | “( UOWIS BB6L-/B6 | @ MBuide]

Dive Flan: ZHL1GE Safety: ON  Descent: Irmmediate

Depth| Time| 02| He| Start| End| PPO2| SCR| Gas Reqd| GF%| Mvalss| GNS%]
42 25 21 B0 0 o5 1.09 20,00 2931 0 13 11
12 1] 21 BO 29 30 0.46 20,00 730 93 89 12
9 B 21 BO 30 36 0.40 20,00 190 93 95 12
6 11 21 BO 36 46 0.34 20,00 362 93 97 12
3 26 21 BO 46 70 0,28 20,00 676 93 97 12
0 73 93 97 12

s1210)d% 3 J2jeMIapuU [290]Y 9002-000Z @ MBuddon

uonensibal pue suonsanb |eiauab 10) wWoa'aNBEOM Je-3

(s12sn pasaysibal) poddns |eaiuyaa) o) wod anbeyue|dodap ep-3

Cive Tirne: 73 mins Ceco Time: 44 Max Stop Depth: 30 GF Lo%: GF Hi%:
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TMX 21 /50
Box Profile 42 m / 25 min

CONSULTING

1 Deco Planner

L

1 L LAIVE

= IYIISSIUNn

Deco Planner

Version 2.0.40
Copyright © 1997-1999 Simon D. Tranmer
E-Mail: info@gue.com for g Il questi and regi

h

E-Mail: decoplan@gue.com for ical support (registered users)

+

‘Warning: .._.—.n -e:.... m.Oum.u: and intellectual property of this sof are copyright and

thor

'l

p or of this or any portion of it will be prosecuted to the maximum
o.zo:,voame_o::.._o-._..o_m!.

This sof is designed to g te d ion profiles based on i different th

d i Iculati These d ion profiles should be taken to be experimental in
nature and should not be used without an und: ding of the inh risk of D p i
Sickness.

No decompression procedures of any sort can guarantee that DCS will NOT occur.

The only way to avoid risk of DCS is to NOT DIVE.

The authors of this Software will not be held accountable for any injury caused by the use of a
profile generated by this Software.

BE WARNED: This Software is still in test and may generate an incorrect profile.
Any profile d should be validated by i with other tables or Software.
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Depth

3o 0,46
36 0,40
47 0,34
o 0,28

Deco Gas

| End [PPD2]

28
3o
36
47

Clear I

Depth | Time | 02 | He |PPO2| Ceil &
50
50
50
50

21
21

Dive Plan: ZHL16C Safety: ON  Descent: Immediate

Depth| Time | 02% | Hez | Stant

Depth Plan [Metrez)

GF Lo GF Hiz:

| |Hax Stop Depth: 30 |

|Di'.re Time: 76 min3| |Dec:u Time: 47 mins




TMX 21 /50

Luftdruck: 1.013 aMV: 25.0 RQ: 1.000 O2: 0.210 He: 0.500 H2: 0.290 R
CH5: 10.4 OTU: 28.1 AR = 9.00 VO2 = 0.25 Latency: H E-= 1.0 DIVE VerSan 3_xx
NUM FLAG: OFF Wassertemp.: 20.00 Wasserdichte: 998.20300 Handbuch zur Software
Forrektur: ¥ GFHI= 0.93 GFLC= 0.93 LAST STOP= 3.0 m First Stop
Tiefe: 42.00 Zeit: 25.0 max. Tiefe= 42.00 ge=s. Tauchzeit=
berechnete Kompartimentwerte mit N2 Matri=x: ZH-L He Matrix: ZH-
v 1 1.5223 P H2 2.6413 P HE Sum.= 4.1636 Ceil. m= 1.70 Putol:
.4481
. 3480
.2452
.1468
0666
. 0002
.8477

I
=
W=
=2
=]
]

H2
H2
N2
H2
H2
N2
H2

L6328
Sk ok
3155
.1574
L8432
. 2057
.1849
. 9063
. T117
.5742
.4610
. 3686
L2829
L2323
.1840

HE Sum.=
HE Sum.=
HE Sum.
HE Sum.
HE Sum.
HE Sum.
HE Sum.
HE Sum.
HE Sum.
HE Sum.
HE Sum.
HE Sum.
HE Sum.
HE Sum.
HE Sum.=

.0809 Ceil. m= 7.08 Putol:
-8231 Ceil. m= BS. Putaol:
-8651 Ceil. Putol:
-2043 Ceil. Putol:
-S50%7 Ceil. Putaol:
-5058 Ceil. Putol:
.1326 Ceil. Putol:
8147 Ceil. 78 Putol:
=o8938 Ceil. Putol:
-4393 Ceil. Putol:
«3125 Ceil. Putaol:
.2083 Ceil. Putol:
.1250 Ceil. Putol:
.0576 Ceil. Putaol:
0038 Ceil. Putol:

[
=]

0

.8822 N2
N2
N2
H2
N2
N2
H2

L8650
.8514
. 8407
L8321
L8253

L T I s Y o e T I o e Y R S R S

[T =R B B T = T = R S S S h g Ry S By S

B
B
B
B
B
B
B
.5078 P N2
B
B
P
B
B
P
B

00000000 R R R
L eI eI B B TR I o e I s B SR S S I
I = I S ey S e O I R S TR T TS
0000000 Wn-]Ww

2 0.8200
was jetzt?a
maximale Ceiling: 10.27
Vorschlag Haldane 2:1 [m] = 16.0
Vorschlag Hills, E. 4A.: DEEP S5TOP [m] =
PDIS fuer TAU = 10 min: 37.68 [m]
FDIS fuer TAU 20 min: 31.74 [m]
PDIS fuer TAU 30 min: 28.30 [m]
PDIS fuer TAU 18.76 min: 25.33 [m]
PDIS fuer TAU = 27.31 min: 15.73 [m]
FDIS fuer TAU = 40.23 min: 14.70 [m]
Eingabe der Bustauchstufe in Metern & cm: (m.cm) :
Austauchstufe ist zu hoch:
niedriger wie Ceiling waehlen!
Deko Prognose:
12m Stopp Prognose Dekozeit: = Komp. #:
Sm Stopp Prognose Dekozeit: = Komp. #:
ém Stopp Prognose Dekozeit: z Fomp . #
3m Stopp Prognose Dekozeit: E Komp. #:
TIS = 41.0
Deko Prognose mit Gradientenfaktoren: GFHI= 0.93 GFLO=
12m Stopp Prognose Dekozeit: F.0 6GF = .83 FKomp.#:
Sm Stopp Prognose Dekozeit: 5.8 BF = .93 FKomp.#:
ém Stopp Prognose Dekozeit: 11.0 GF .93 Fomp.#:
3m Stopp Prognose Dekozeit: 26.0 GF .93 FKomp.#: L ATy - = STUTTGMRT
S 49.0




TMX 21 /50
Box Profile 42 m / 25 min:

CONSULTING
standard Bihimann FH-L1GC-1a 2007 Bihlmann ZH-L1&C-1a 2002 mit Gradienten
Dekompression: Faktor Sicherheitsmarge:
* S&thigungs Fakkor (CF11) = 100 %% * GF_low (CF32) =93 %
* Enksattigungs Fakkor (CF12) = 100 % * GF_high (CF33) = 93 %
: dekn ahweichl_ll:ng 'IC:|I:1E']' =1.0m : dekn al:uweichl_lling {CIIIZIEu]I =1.0m
Letzter Skopp (CF29)=3m Letzter Stopp (CFZ29)=3m
*Tauchgang Skart mit Pamb = 1013 mbar *Tauchgang Start mit Pamb = 1013 mbar
* zas Wechsel Yerzogerung (CF55) = 0 min * (zas Wechsel Merzdgerung (CFS5) = 0 min
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3y LHDIN :4nJ J4312u321
Janjasylamsen
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U3,3pUR U DLS0 U3P o
Xl $89) uaydiajbian
153 JS1IBULBL DSLO SAP YIamZ 13q

(a5ea2:) 0/ Ssemusty 2150 -5°0L 2_JUUCI /SO

i 335 Liske; _ 335 Liske:
* ershes Gas#2 = Tx21/50 * erstes Gas#? = Tx21/50

NOISH3ALS3L YISO
,'-""-" '3 ¥ ik

==== iC Runkime ==== :I___ O Runtime ====

25:08 42.0m Deko: 2506 44.0m Deko:

|

JPULBULBII-D)50// 500 PaAIIEDL 540 o ‘oguesl ‘$I0Z-I10Z @

\! (l’m :‘m ‘ﬂn mlﬂ 1]

“Uaynidiaqn pun USLDIGIBIEA NZ UBIRNMAOS

|

3531p pUN USAIGSNZUINIBY 2NAWOD LSO SaUBP (238 U

[ N
1

URIOPfR USIUSIPR.S) SPOl) UISYRUIRIBG-SUOISSSdWICNRQ USP I o

42m 25' 25.0' Gas#z2 44 25' P50 Gasdl

9m 3 31.3 a6 4.5

0.8 &m 12' 46.3°

5.9 3m 31" 78.1°

649" ,
Om --— 73.1
CNS = 11% TT5=55"

CHS = 13%,




=]0 oTle 4

Conservatism: 0 Altitude: 0 Temperature: 24 Temp
Depth A/R Inc Time Run Time Mode Gas PO2 02% He%

Gas @O0 @0:00 =F02 =1 21.0 =50,0
0 > 42 2:30 2:30 Fo2 1 1,09 21,0 50,0

42 > 42 22:30 25:00 FO2 1 1,09 21,0 50,0

42 > 21 18 1:10 26:10 FO2 1 0,65 21,0 50,0

21 > 21 1:13 27:23 Fo2 1 0,65 21,0 50,0

21 > 18 18 0:10 27:33 Fo2 1 0,59 21,0 50,0

18 > 18 2:02 29:35 Fo2 1 0,59 21,0 50,0
8 > 15 9 0:20 29:55 Fo2 1 0,52 21,0 50,0

15 > 15 2:42 32:37 Fo2 1 0,52 21,0 50,0

15 > 12 9 0:20 32:57 FO2 1 0,46 21,0 50,0

12 > 12 4:12 37:09 Fo2 1 0,46 21,0 50,0

12 > 9 9 0:20 37:29 Fo2 1 0,40 21,0 50,0
9> 9 5:22 42:51 FO2 1 0,40 21,0 50,0
9 > 6 9 0:20 43:11 Fo2 1 0,34 21,0 50,0
6 > 6 9:00 52:11 Fo2 1 0,34 21,0 50,0
6 >3 9 0:20 52:31 Fo2 1 0,27 21,0 50,0
3>3 15:04 67:35 FO2 1 0,27 21,0 50,0
3>0 9 0:20 67:55 Fo2 1 0,21 21,0 0,0

* k * K * Kk * * Kk K End * * * * * * * * * Kk
Conservatism: 50 Altitude: 0 Temperature: 24 Temy
Depth A/R Inc Time Run Time Mode Gas PO2 02% He%

Gas @0 @0:00 =F02 =1 =21.0 =50,0
0 > 42 2:00 2:00 Fo2 1 1,08 21,0 50,0
42 > 42 23:00 25:00 FO2 1 1,09 21,0 50,0
42 > 27 18 0:50 25:50 Fo2 1 0,78 21,0 50,0
27 > 24 10 0:18 26:08 Fo2 1 0,71 21,0 50,0
24 > 24 1:51 27:59 Fo2 1 0,71 21,0 50,0
24 > 21 18 0:10 28:09 Fo2 1 0,65 21,0 50,0
21 > 21 2:30 30:39 Fo2 1 0,65 21,0 50,0
21 > 18 18 0:10 30:49 Fo2 1 0,58 21,0 50,0
18 > 18 3:39 34:28 Fo2 1 0,58 21,0 50,0
18 > 15 9 0:20 34:48 Fo2 1 0,52 21,0 50,0
15 > 15 5:18 40:06 Fo2 1 0,52 21,0 50,0
15 > 12 9 0:20 40:26 FO2 1 0,46 21,0 50,0
12 > 12 6:59 47:25 Fo2 1 0,46 21,0 50,0
12 > 9 9 0:20 47:45 Fo2 1 0,40 21,0 50,0
9>9 11:32 59:17 Fo2 1 0,40 21,0 50,0
9> 6 9 0:20 59:37 Fo2 1 0,34 21,0 50,0
6 > 6 19:16 78:53 Fo2 1 0,34 21,0 50,0
6 > 3 9 0:20 79:13 Fo2 1 0,27 21,0 50,0
3>3 29:12 108:25 Fo2 1 0,27 21,0 50,0
3>0 9 0:20 108:45 FO2 1 0,21 21,0 0,0

* * * * * * * *

**End*i'********
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TMX 21 / 50 Box Profile: o
42 m / 25 min bottom time e nE R
Delta-Analysis DIVE / Subsurface / MultiDeco

DIVE Sub- Sub- Sub- MultiDeco MultiDeco MultiDeco
3 07 surface surface surface 4.14 4.14 4.14
3] 49.3.0 49.3.0 4.9.3.0 Q) (1a) 2

1) (& (@
3 1

IH 49 :(2)
00L 49 (1)

vl [ze]l [

[

0749

62 /91

TTS
[min]

%CNS /
OoTU

10304 Ajajes yydaQ + €6

Delta-Analysis: TTS DIVE — TTS Subsurface / TTS DIVE: Delta-Analysis: TTS DIVE — TTS MultiDeco / TTS DIVE:

-1/38= -26% +4/38= +10,5%

-3/49=-6.1% +4/49=+81%




