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- Relative Performance:
comparison of the
. The relative and absolute

TTS / stop times (*) o BTN
controlled bounce dive (*) to

of the 4 computers 50 m @ sir
relative to each other R e St

- Absolute Performance:
comparison of depth readings

with HAUX systems
and TTS / stop times with
well-tried air diving tables

(*) TTS = time-to-surface,
l.e.: sum of all stop times + (bottom depth / ascent rate)
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Question:
do the advertised
conservatism settings
of the G2 & IX3MDeep

match any standard
procedures?
(say, for eg. with regular
Gradient Factors?)
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Evaluated with:

CONSULTING

DecoPlanner 3.1.4 Questa

do the advertised

i Deco Planner conservativism settings
Deco Planner of the G2 & |X3MDeep
match any standard
procedures?
(say, for eg. with regular
& Gradient factors?)

Yersion 3.1 .4

DIVE Version 3 07

DIVE Version 3_07 012020 FIN 77

Intel (R} Visual Fortran Intel (RE) &4

Compiler Version 17.0.2.187 Build 20170213

copyright: 1991-2020 @ Dipl. Phys. "ALBI™ LA. S5alm,

PADI Master Scuba Diver Trainer #33913

551 Advanced & Technical Extended Eange

Trimix Instructor #12653

& SubMarineConsulting: www.SHMC-de.com

Jegliche Haftung, die aus dem Gebrauch oder den Ergebnissen
de=s Programms resultiert, ist hiermit ausgeschlossen ! ! I 1

older english version there:
https://www.divetable.info/DIVE V3/V3el/index.htm
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Standard Air Tables o

Question:

(fOr Compar|SOn Wlth do the advertised

conservativism settings
of the G2 & iX3MDeep

square / box profiles):  mananystandara

procedures?
(say, for eg. with regular

- DCIEM Air Diving Tables; Gradient factors?)
Defence and Civil Institute of Environmental Medicine, c.e. 1992
DCIEM No. 86-R-35, page 1B-16

- Deco 2000; Dr. Max Hahn, c.e. 2000

- US Navy Diving Manual, Revision 3, 0927-LP-001-9010,
15 February 1993, page 9-60

- US Navy Diving Manual, Revision 7, 0910-LP-115-1921,
30 April 2018, page 9-81

- Drager Austauchtabelle #210, Dezember 1984, p. 9
(still used as MDv 450/1 in the german navy, p. A 6-7)
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The 4 computers:

EMCS201
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MARINE
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The 4 computers:
from left to right

- Scubapro Aladin TEC 2G
- Software Version: 40 20 72 73 25
- Setting: MicroBubble Level LO

- Scubapro Galileo G2
- HW: 0.0
-> SW: 1.5
- Setting: MicroBubble Level L1

- Cochran Undersea Technology EMC-20 H
- Setting: Con =50 (i.e. maximum conservatism)

- DiveSystem / RATIO iX3M Deep
- Software: 4.0.70/014
- Setting: PS=1(i.e.. GFHIi =0.9, GF Lo =0.9)
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The profile: G2 in log book mode
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MARINE
CONSULTING
Nr:70 08.02.2020 Startzeit: 11:49 Dauer: 51 min SCUBA

Lage ‘ Detailsw Pr |I]

[
30

Temperatur Arbeitsleistung

Ort/ Tauchplatz Starzeit Maximum

09.11.2019 11:35 ; : 512 m
08.02.2020 11:49 : 5 513 m

The profile:
G2 with software LogTRAK 1.7.0.1

SCUBAPRO LogTRAK
Version: 1.7.0.1
Cooperate development:
SCUBAPRO &

Frobese GmbH

Galileo 2

ID: 70004107

SW:1.5




Bounce 50m /8 @ air

LOGBUCH
r _ 888228

19.5m | OTU:
I E BE .

TENP: +13°C MIX: 2178

RATIO

The profile: Ratio iX3M in log book mode
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MARINE
[ Info zu Subsurface CONSULTING

e
The profile: iX3M with D 088220

software o 6Lt
Subsurface 4.9.3 T 3
HODUS: 0C BUL: PS1

Subsurface 4.9.3 TEHP: +13°C MIX: 21/8
o RATIO

Multi-platform Logbuch-Software
Linus Torvalds, Dirk Hohndel, Tomaz Canabrava, and others, 2011-2019

3,U/m

Dat D Oberflach
atum auer erflachenpause 31m

08.02.20 10:12 52min mehr als 4 Tage

10

Verw. Gase Gasverbrauch- ~AMV

Information

20

22 1008 mbar 7 |

He
N,
o
Ll
,j e Iz 15
= T D - ¥ V: 10,8m/min
@ Tiefe———— ~Max. Tiefe Lufttemp. ,: CNS: 6%
M;D
2o
g
=
e
1™

Deko: 2min @ 9m
Oberflachen GF 168%

20 Berechnete Auftauchgrenze 7m
Durchschnittstiefe bis hier 41,1m

19,6m 51m

Wassertemp.—— Wassertyp——

134°C

" rOTU — Oberfléchendruck

40

50 ‘e

51m
16,7°C
161°C
15,336
14,6°C
13,5°C L3
5 i 25
Ratio iX3M GPS Deep

% | Datum Tiefel Dauerl Temperaturl Max. CNSl
28 Sa. 8. Feb. 2020 10:12 51 52 134 7

24 Sa. 9. Nov. 2019 10:59 51 53 17,2 T
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Bounce 50 m @ air

LG DI 20 (Sl a R , G 000
Software = =l
Dive Analyst 4.02a pro

€€ Cochran Undersea Technology

g
EWMC-20N 10 FO2T02 W Melaun S0 |
Ol Dvestn 1
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Bounce 50m /8 @ air

The protocol from the deco chamber dive:

MelRprotokoll Druckkammerfahrt vom: 08.02.2020

. OFP =

‘. Tauchzeit:

50 m /50 min (= ‘) mit Luff

SuB
MARINE

CONSULTING

Tiefe [m]/
Geplante Zeit
[min.]

Scubapro
Galileo G2
V1.05
L1 (1)

DiveSystems
RATIO iX3M
Deep
4.0.70/014
PS1 (2)

EMC 20 H
50 % (3)

Aladin
TEC 2G
LO

Benchmark:
DIVE V 3_07

Benchmark:
DIVE V 3_07

TTS = 34

Tiefe / TTS

Tiefe / TTS

Tiefe /ITTS

TTS

TTS
GF 100/100

TTS
GF 90/90

0->50/¢6

51,2/8

50,9/3'NDL

50,8/-

51,2/3'NDL

50/ &

51,2/15

50,9715

51,1711

51,1714

6m/2
Im/E

TTS =14

Bm/3
ImiT

TTS =17

50> 21/4'

21/ 2°

21,3
21,3

116"

215
6

21,6 117"

6m/f2
Im/E

TTS =10

bm/3
ImiT

TTS =13

2129/ 3

9.3

9,2

9.4

9/ &

9,31/25°

9,2/12°

9,2/1%5°

9,4/ 14

TTS =5

TTS =9

6/ 5

6,3/23

6,1/8°

6,0/11°

6,2/ 11°

TTS =4

TTS=8

3/15°

32/17°
nach ca. 15"
L1-=>L0

3,0/2
NDL ab RT 40°

30/6
NDL ab RT 44"

3,0/10°
NDL ab RT 45°

NDL ab RT 34

NDL ab RT 38

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

NDL = No Decompression Limit
© albi @ www.SMC-de.com

(1): MicroBubble Level L1; (2): PS1 > GF Hi =0.90/ GF Lo = 0.90
(3): maximal conservativism (=50); RT =run time

C:\home\BilderiMuseum\2020\HBO\02\Bounce_50.docx; Stand: 08.02.2020
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Analysis of the deco chamber profile:

/

<))
decostops @:9m/5min 6 m /5 min 3m /15 min

Ascent Rate = (21— 9)/3 =4 m/min

deep stop @ 21 m /2 min Planned TTS :
4+2+3+5+5+15
=34 min

worst case scenario: 6 + 8 + 4 + 2 = 20 min bottom time for conservative table planning (box profile)
realistic scenario: 6/2 + 8 + 4/2 + 2 = 15 min bottom time for liberal table planning (box profile)
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MARINE
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Comparison with DP 3 at 50 m:

GF 100/100

E:-I:E:I 3 21 |:f:.
§] 21 i
21 0

=3
i

Comparison with DIVE V 3_07 at 50 m:

GF 100/100 d GF 0.9/0.9

Deko Prognose:
em Stopp Prognose Dekozeit:

3m Stopp Prognose Dekozeit: 4
TTS = 14.0

Deko Prognose mit Gradientenfaktoren: GFHI= 0.90 GFLC= 0.90
ém Stopp Prognose Dekozeit: 3.0 GF = 0.90 FEKomp.#%: 2

3m Stopp Prognose Dekozeit: 7.0 GF = 0.90 Eomp.#: 4
TS = 17.0

The delta t between DP3, DIVE and the G2 stems from a different ascent rate:

DP3 can use only one full integer, whereas DIVE and the test profile in the
HAUX chamber used 2 ascent rates: 7.25 and 4.0 m/min;
G2 uses 6.85 m/min in planning mode.
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Comparison with DP 3 after deep stop 21 m 2 min:

GF 100/100 GF0.9/0.9

Deco Time: 10 i < TINS _ Deco Time: 14

Comparison with DIVE V 3_07 after deep stop at 21 m /2 min:

GF 100/100 GF 0.9/0.9

Deko Prognose:

eém Stopp Prognose Dekozeit:
3m Stopp Prognose Dekozeit:
TTS = 10.0

Deko Prognose mit Gradientenfaktoren: GFHI= 0.90 GFLC=
ém Stopp Prognose Dekozeit: 3.0 GF = 0.90 Eomp.#:
3m Stopp Prognose Dekozeit: 7.0 GF = 0.90 Eomp.#:
IS = 13.0
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Comparison with other tables / worst case scenario:

Para- Stoptime | Stoptime | Stoptime | Stoptime
meters

DRAGER 51 m
20 min

DCIEM 51 m
20 min

Deco 51 m
2000 18 min

USNold 51,8m
20 min

USN new 170 feet
20 min
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Comparison with other tables / realistic scenario:

DRAGER 51 m
15 min

DCIEM 51 m
15 min

Deco 51 m
2000 14 min

USN old 51,8 m
15 min

USN new 170 feet
15 min
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Comparison realistic scenario:

G2 @ L1 planner fits box profile with:

- Buhlmann Table correction factor

- GFHi=GF Lo =0.85

- and Aladin @ LO; 1.e.:. GFHIi=GF Lo =1.0

11.Tauchgangplaner

Deko Prognose:

Sm Stopp Prognose Dekozeit: 3.0 Eomp.#:

6m Stopp Prognose Dekozeit: 4.0 FEKomp.#:

3m Stopp Prognose Dekozeit: 13.0 Eomp.#:
IS = 27.0

Deko Prognose mit Gradientenfaktoren: GFHI= 0.85 GFLC= .85
12m Stopp Prognose Dekozelt: 2.0 GF = .85 FEomp.#: 2
Sm Stopp Prognose Dekozeit: 3.0 GF = .85 FKomp.#: 3
6m Stopp Prognose Dekozeit: 7.0 GF = .85 FKomp.#: 4
3m Stopp Prognose Dekozeit: 18.0 GF = .85 FKomp.#: &
IS = 38.0
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<A e EXIT
#1:08.02.20@11:49 G2 warnings:

Alarme/Warnungen: - Ascent Rate exceeded
- Aufstieg - MicroBubble Level

- MB-Level reduzie reduced from L1 to LO
- due to the missing 2 min stop

@ 3m

(heart rate monitor
& tank pressure not used)

Logbuch: Scuba <9 £ EXIT
#1:08.02.20@11:49

MB-Level: L1->LO
Mittl. Puls: O bpm
Hohe: Om..850m
' Batterie: mittel

| Delta Druck: O bar

e

Logbuch: Scuba
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The others:

CONSULTING
EMC-20H

EMC-20H

({3 Cochran Vndersea Technology €€

EMC-20H Log Book -2

¢€ Cochran Undersea Technology €€

)

Aladin Log Book >
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Synopsis:

- The errors in the depth-reading range from ca. 2.5 to 6 % which is regularly
more than the specifications from the dive computers handbooks.

- The EMC-20 H (with Con = 50 ) matches, just by accident, the

Aladin TEC / LO, which is funny, since neither the intended user-groups

(pro vs. rec) nor the used deco models (modified USN with 20 compartment vs.
modified Btuhlmann ZH-L with 8 compartments) match.

- Aladin TEC / LO matches pretty much the benchmarks with the claimed
Gradient Factors = 1.0, i.e.:
100 % ZH-L ,x“C with Buhimann Table correction factor.

- The Ratio iX3M with PS =1 matches pretty much a standard conservatism
with the claimed Gradient Factors of 0.9 for a ZH-L16 C

- The G2 with L1 matches pretty much with a standard GF for ZH-L 16C of
GF Hi =0.85 & GF Lo = 0.85, but only in the
,Dive Planner‘ mode for a square / box-profile.




Bounce 50 m /8" @ air

Synopsis, G2 continued: G

—> During diving it doesn‘t match at all:

there is an added conservatism through a hidden / unpublished

parameter / procedure, which presents itself to the diver

during ascent as an unsymmetrical de-saturation, i.e. prolonged stop times.

This may not stem from the heart rate nor the air consumption

or temperature adaptions in the modified ZH-L implementation,

since these features have not been used during the test dive.

But the de-sat times during surface interval match again then with other

computers: »
MENU Loa DIM w93/  DEEP 1120 . D93 121 &

7-1252:? &'ﬁ 976me “HHINN" +17.2°C Qsn st 088
® -
N DESAT - - ® = ]
& 09.02.20 . ' 36%m 1128 15 : -
- , EZ: 2342
Slca. 24 h < 18°C ijm ALBI i | OFP: 2416

24116 | 2343 MIX  PP02  GASE
——— |Shss 21% J 89/82/2828 SUR A~1?‘:l'1cc; ( 'J-—’ 21Z 828 1

Lo |e8.8]=—— ] a a rRaTION

This asymmetry in de-saturation reveals itself only if MB Level > 0, i.e.:
L1 or higher. With LO this asymmetry is not seen (page 4).
https://www.divetable.info/skripte/HBO Stgt 250519.pdf




