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Les activites de plongee profonde en Roumanie ont debute en 1972 a 
l' Institut roumain de recherches marines de Constantza. Les travaux dans les domaines 
physiologique et technologique ont perrnis d' obtenir, en une courte periode, des 
resultats remarquables : experiences avec des "maisons sous la mer", plongee a 500 rn, 
appareillages et equipements de plongee. L' utilisation des techniques sous-marines 
pour la recherche scientifique en mer Noire represente une preoccupation importante 
et les chercheurs roumains experimentent diverses methodes dans ce but. 

On peut situer le dernarrage des activites de plongee profonde en Roumanie et 
des travaux systernatiques physiologiques et technologiques dans le dornaine sous-marin 
en 1972, date de la creation de l'Institut roumain de recherches marines. 

Dans le cadre d' un progranune initie par le Conseil national pour la science 
et la technologie, ont ete abordes plusieurs themes de recherches concretises par la 
realisation d. appareillage pour la penetration et le travail de 1' hornrne sous l. eau 
ainsi que par une serie de performances,' surprenantes quant a la nouveaute des 
preoccupations nationales, plac;:ant la Roumanie parmi les nations capables 
d. intervenir sous l. eau a grande profondeur. 

Ainsi, en 1974, a ete realisee la premiere plongee simulee avec melange 
heliox a SO m. En 1978, au large de la cote roumaine de la mer Noire, ont ete 
executees les premieres plongees reelles a 100 m grace a un melange de 10%02 et 90% 
He. En marne temps que les travaux sur les capacites d'effort et de resistance de 
l'organisme aux sollicitations psycho-physiques en milieu hyperbare, ont ete 
elaborees et verifiees, d'abord sur des anirnaux, puis sur des hornrnes, dans des 
conditions simulees, des tables de decompression pour des plongees avec melange 
suroxygene et heliox. 

Au Centre hyperbare de Constantza, on a effectue une serie de plongees 
simulees en saturation a grande profondeur (1981 : 300 m - 1982 : 350 m -
1983 : 450 m 1984 : 500 m). Les plongees ont ete priicedees de quelques 
experimentations avec des maisons subaquatiques. En 1970, dans le lac Bicaz, le 
Laboratoire LS 1 a accueilli une equipe d 'aquanautes qui ont passe 30 jours a 10 m. 
LS 1 a ete suivi par SALMO, descendu a 12m dans l'experimentation Necton 78. 

Dans le domaine de .1' appareillage de plongee, nous pouvons mentionner une 
serie d'outils pour les travaux sous-marins, un equipement de plongee autonome et 
profonde, ainsi que le lancement, en 1981, d'un submersible de recherche SC 200. 

Bien que le but principal de 1' activite de plongee soit le travail sous
marin, specialement dans le domaine du petrole "off-shore", on n'a pas cependant 
neglige l'utilisation des plongeurs et des appareils sous-marins pour la recherche 
scientifique en mer Noire. 

Ont ete effectuees, avec des appareils adaptes, des mesures "in-situ" des 
parametres physiques et chimiques du milieu marin. On a etudie le relief sous-marin, 
sa dynamique, les processus de sedimentologie contemporaine. 

En biologie, outre la mesure de caracteristiques biochimiques et 
biophysiques du milieu marin, ont ete faites des observations sur le comportement des 
organismes marins dans les conditions naturelles. On a suivi, en particulier, 
l'evolution de quelques especes en aquiculture et mariculture. 

L' experimentation et l' etalonnage des appareils oceanologiques ont ete 
realises en mettant au point des methodes sous-rnarines. 

Nous envisageons, pour la recherche, l' utilisation d' appareils sous-marins 
telecornrnandes, equipes de camera TV et de senseurs pour la mesure de parametres 
physico-chimiques. 

La participation directe du chercheur scientifique biologiste, hydrologiste 
ou geologue en plongee autonome, au a bard des submersibles, confere, evidernrnent, une 
nouvelle qualite a la recherche. L'ernploi du plongeur, cornrne interrnediaire, est faite 
d' apres un "know-how" concu attentivement pour eliminer les erreurs et pour deceler 
les aspects scientifiques interessants. 
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SUMMARY 

The mini-submarine AHO 1, due to its compacteness, 
maneuvrability and high constructive technology, fully responds 
to the needs of the resecrcher who studies biotopes of the 
Continental Shelf and who wishes to Niden his hnmoJl edge, with the 
use of the '*direct techni qLte". 

In the field of underv-Jater research 11 in situ" there is a 
grovJi ng use to integrate a compl e>: of structLtres and vehicles 
SLtch as LmdervJater habitats, remote-control! ed vehicles and 
submarines as an addition to S.C. U. B. A. diving. 

All these devices allow man to avoid the well known 
inconveniences connected to e>:tended diving (WOODS LYTHGOE, 1971; 
OTT, 1973). This is particularly true for the middle and great 
depths where e;-:ploration and ecological research are as yet very 
difficult. 

The vehicle which vJe are presenting called "AHO 1" (Fig. 1) 
enters in the catEgory of mini-submarines and its use in 
undert--.Jater research at middle depth seems very promising, due to 
a series of inter·esting characteristics that v-Jill be 
discussed .. 

The design of the hull represents an ideal combination between 
a reduced dimension and performance. The overall measurements 
are in fact 211ZJ0 rpm <major- and also tr-ansverse diameter), 1750 mm 
and 1450 mm (respectively, minor- diameter and height), with a 

~~:~~:~ w:~~,I~~ ~:p{~"' i :g 2~~d m~ c~~:y~~~r~~~~~~~~ ~:r!~~m:~~e T~: 
the submarine is e~<tremely satisfactory, the handling is perfect 
in all directions (turns round a vertical a~·ds) .. As a planning 
choice, more importance "'Jas given to maneuvrabi l i ty rather than 
stability. The ma>:imum horizontal speed is 3-4 knots. The 
eccentric position of the dome, combined with that of the 
porthole, allovJ, a practically global vision of the external 
environment (visibility from the dome=360'; visibility from the 
porthole=16!Zl'), positioned in the dome in fa~t it is possible to 
see through the porthole. A mechanical arm with pincers allow 
the collection of samples; other devices such as nets, sampling 
bo>tes etc. can be attached .. 

We will now discuss the cqnstr-uctive characteristics and the 
mechanical and electrical systems. The hull is in carbon steel 

Fig. 1 The mini-submarine 

reinforced in relation to the distribution of pressure 
stresses. The hull 1 i es on a support that can absorb any 
undesired impacts. The propulsion is obtaiped with t•"o 5-speed 
engines of 711l0 L•J, run by two indipendent batteries of 142 Ah 
each. They also provide the energY. for two fi>:ed and one 
movable, spot lights, each of 50 W, ;nd for small internal uses .. 
A battery of 45 Ah sLtppl i es energy for the special apparatus on 
board which must not be disturbed by the engines. The endurance 
of the electrical plant is of about 5 hours. It is to be pointed 
out that all the electric circuits are e:·:pl osi on-proof. The 
service air, essentially needed for the variations of depth-level 
is supplied by four bottles at 211llll Ate: 10 litres for normal Ltse, 
10 for reserve, 20 for emergency (for a routine immersion 112l 
litres are needed) .. The respir_atory circuit is a closed circuit, 
with the reintegration of o>:ygen and fi>:ing of carbon dim:yde on 
soda lime. There are t~o-.;o battles of 5 litres each filled vJith 
therapeutic m:ygen at 2011l Ate. An el ectoni c oxygen analyser that 
controls an el ectroval ve regtdates the percentage of o>:ygen, but 
this can also be supplied manually. Autonomy without 
reintegration of oxygen is of about 311l minutes (600 litres of 
air). The percentage of m:ygen can be seen on a display and an 
alarm indicates a decrease to a critical level. The air 
circulation is ensured by a vefttilater run by an. induction engine 
to avoid sparks. The floating-thrust and depth level are 
regula ted by two hydrostatic trimmers. The tom diving-tanks have 
a complessive volume of 200 litres; each is divided in two 
compartments; ens·uri ng buoyancy on the surface: damage to one of 
the compartment determines a 25 'l. 1 oss of force~ 

Concerning the security devices, in addition to those already 
mentioned there is: a) a ballast \o"Ji th. manual 'or el ectr-opneumati c 
release; b) a "dead man" circuit; c) a signal buoy tl1at can pull 
a nylon cord, allot·Jing the attachment of a device connected to a 
steel cable to bring the submarine up to the surface; d) the 
possibility of abbandoning the vehicle after pressurization 
(eventually in Helium atmosphere). 

Concerning the scientific use, it can be observed that the 
submarine satisfies the needs o·f a research worker and due to the 
easy maneuvrrability it can be used by people not p.ar·ticularly 
trained~ Considering also the small dimensions and the light 
vJei ght, the vehicle can be easily transported in any place t.-Jhere 
experimentation is necessary .. 

From an ecological point of v1ew, the submarine appears 
suitable for e}:ploration and survey in the "Circalitoral Etage" 
especially on primary and secondary hard substr-ates (eg. 
documentation of the state of "coralligenous bioceosis"; census 
of c.oral population including collection of biometric data. of the 
coloniesi; the submarine is ideal for observation of the state 
and evoluton of the Posidonia oceanica beds and for ather 
e:<periments "in si tu"~--;;;;;;;;;:;j;;g -:;;--p;:;;longed study, of this 
Ecosystem .. 
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