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INTRODUCTION

The vertical profiler, being developed by the Naval Ocean Research and
Development Activity (NORDA) under sponsorship of the Ocean Programs
Office, 1is a controlled buoyancy package which carries a modularly
constructed data-collection paylcad. The profiler is normally tether-
ed with a buoyant line from a taut-moored, subsurface float, as shown
in Figure 1, and deployment is by the anchor-last technique. In this
mooring configuration, the profiler can traverse from the air/sea in-
terface to the maximum design depth (1000 m for the present experi-

mental unit). In applications where horizontal motions of the pro-
filer might be objectionable, the device can traverse a taut wire with
a subsurface float close to the surface. In this alternate arrange-

ment, the profiler motions are constrained to the vertical but its
capability to profile all the way to the air/sea interface is lost.

SYSTEM DESIGN DESCRIPTION

The profiling system consists of a variable buoyancy vehicle which
contains the ballasting and data collection subsystems and the moor-
ing system which holds it in place. The ballasting subsystem controls
the buoyancy of the profiler vehicle by pumping oil, on command, from
an internal sump into an external bladder or by allowing sea pressure
to force the oil from the external bladder into the internal sump.
The transfer of oil is controlled by a programmable timer within the
instrumentation sphere and can be set for various dive and ascent
timus. Ascent and descent rates are not controlled in the present
unit but the somewhat complex circuits necessary for these functions
could be added. Present travel rates for low-current conditions av-
erage about 0.5 m/s of vertical motion.
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The data-collection system consists
of parameter sensors interfaced to a
l6-channel digitizing and recording
system. The sensors and interfaces
can be selected in such a manner that
the profiler can be configured for a
specific measurement program. The
present experimental unit is
configured for temperature, pressure,
and heading information. It is
planned to add conductivity in the
near future so that profile
measurements of density as well as
temperature can be accomplished.
Sensors can be added or deleted as
necessary to optimize the package
for a specific experiment. Data are
stored in digital form on cassette
tape. Approximately 120,000 data
values can be stored before the tape
is filled. All recorded data is
time-tagged by entering the clock
time of the buoyancy control timer
each time a file of data is recorded.
In the present experimental unit, all
data is stored internally but it
could be telemetered via satellite

rather easily with the addition of
an appropriate antenna and R. F.
transmitter.

The mooring configuration shown in
Figure 1 is for the case where
profiling to the air/sea interface
or radio communications to a remote
receiving site is required. The
subsurface mooring buoy provides a
"false bottom" for tethering of the
variable buoyancy package. This
buoy is connected via a low-stretch,
high-strength Kevlar line to the
deadweight anchor which holds the
entire assemblage in position. An
acoustic release enables recovery of
all system components except the
anchor. The depth of the subsurface
buoy is not critical so long as
sufficient tether line exists for
the profiling unit to reach the
surface. The depth of the subsurface
buoy and the tether line length can
be varied to suit the actual
profiling depth desired.

FIGURE 2 Present NORDA Experimental Vertical Profiler
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The full-length tether line permits
profiling in the present experimental
unit to 1000 m and provides
sufficient buoyancy to just balance
the profiling package when it is
suspended on 1000 m of tether line.
Profiling to more shallow depths can
be easily accomplished by shortening
the tether line and placing a small
float or floats on the tether line
at a distance from the profiling
package equal to the desired
profiling depth.

The present experimental unit
(Figure 2) is powered by a
20-ampere-hour lithium battery pack
which is capable of powering
approximately 25 round trips to a
depth of 1000 meters. As the
profiling depth is decreased, more
round trips can be made because less
energy is required to pump the oil
at shallower depths. The energy
versus depth ratio for buoyancy
control is rather linear so that 50
trips to 500 m or 100 trips to 250 m,
etc., are possible. Figure 2 shows
the experimental unit being given a
final check prior to a sea test.

SYSTEM APPLICATIONS

The system conriguration illustrated
in Figure 1 can be used to satisfy
two important requirements. The
first is measurement of ocean
parameter profiles over some
predetermined length of water column,
including the surface. The second
is transmission of data collected
from fixed sensors on the bottom or
beneath the subsurface buoy via
telemetry (such as satellite) to a
remote receiving location.

Ocean profiling can easily be
accomplished for temperature,
conductivity, and pressure, from
which one can infer thermal and
density structures. The present
experimental unit will have
conductivity measuring capability
added in calendar year 1979.

When the profiler is used as a
submersible telemetry transmitter,
data from a number of fixed sensors
can be collected and transmitted.
The principal advantage in using
this type profiler as a submersible
telemetry transmitter is that the
equipment remains below the sea
surface except during short
transmission periods. Thus, the
telemetry system could minimize the
risks associated with typical surface
buoy telemetry.

FOR FURTHER INFORMATION CONTACT:

Mr. C. Randy Holland

Naval Ocean R&D Activity
Ocean Technology, Code 351
NSTL Station, MS 39529

(601) 688-4742/4743
(FTS) 494-4742/4743

Telephone:

Randy Holland
18 a senior
project engi-
neer in the
Ocean Tech-
nology Divi-
gion of the
Naval Ocean
R&D Activity.
Prior to his
- recent arrival

/ } at NORDA, he

was senior

I project

engineer for
the Naval Coastal Systems Center,
Panama City, Florida, He has
BSEE and MSEE degrees from Wash-
ington University, St. Louts,
Migsouri. During the last 6 years,
Randy has specialized in the design
and development of self-contained
ocean instrumentation packages for
the measurement of phyeical param-
eters (non-acoustic), which are im-
portant to Naval operations.
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DON'T HOARD YOUR
ACCOMPLISHMENTS (or problems)
IN MARINE TECHNOLOGY; SHARE
THEM WITH OTHERS THROUGH THE
EXPOSURE NEWSLETTER.

Mail your article for the
newsletter to:

Rod Mesecar, Editor
Department of Oceanography
Oregon State University
Corvallis, OR 97331

Telephone: (503) 754-2206
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