IVAYLO NEDYALKOQOV (lvo) ADVISER: MARTIN WOSNIK SOME APPLICATIONS INSTRUMENTATION
ipf2@unh.edu Martin.Wosnik@unh.edu - MARINE RENEWABLE ENERGY (TIDAL CURRENT TURBINES) * LDV AND HIGH-SPEED STEREO PIV SYSYTEMS
UNIVERSITY OF NEW HAMPSHIRE « CONVENTIONAL HYDROPOWER « CUSTOM DESIGNED LIFT/DRAG BALANCE
‘ CENTER FOR OCEAN RENEWABLE ENERGY * HIGH-SPEED MARINE VEHICLES  DATAACQUISITION SYSYTEM:
 PROPELLERS -ACQUIRES DATA FROM TWO DIFFERENTIAL PRESSURE SENSORS

-CONTROLS PRESSURE-REGULATING VALVES
-ACQUIRES LIFT AND DRAG DATA FROM FORCE BALANCE
-CAN CONTROL AND READ THE SPEED OF THE MOTOR
-CAN RECORD TEMPERATURE

CAVITATING NACA 0015 HYDROFOIL IN THE HICAT

0

TRANSITION/DIFFUSER TEST SECTION ?0/ .
. SQUARE TO ROUND TRANSITION . SIZE: 6" x 6” x 36” R
SERVES AS A DIFFUSER - INDEPENDENTLY CONTROLLED PRESSURE +
. CONSTANT INCREASE IN . FULL OPTICAL ACCESS FROM 2 SIDES o MOUNT;,.;;."
CROSS-SECTIONAL AREA IN . OPTICAL ACCES FROM ALL 4 SIDES -
DOWNSTREAM DIRECTION . EASILY INTERCHANGEABLE WINDOWS
. 3.5° EFFECTIVE HALF ANGLE . CAN BE ROTATED BY 90°

- Tzt R , VELOCITY CONTOUR FROM PIV EXPERIMENT:

i 1.16e+01
1.10e+01

ACRYLIC WINDOW

RISER TANK
 FOR STEADY WATER-LEVEL HEIGHT
« CONNECTS TO A PRESSURE/VACUUM SYSTEM
PRESSURE/VACUUM SYSYTEM SCHEMATICS:
VACUUM PUMP

CONTRACTION:
« 5M-ORDER-POLYNOMIAL SHAPE
 LENGTH/DIAMETER RATIO OF 1.5
« CONTRACTION RATIO OF 7

CFD AND LDV RESULTS:

Velocity profiles at motor speed of 686.2 rpm

Water tunnel calibration
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NORMALLY CLOSED VALVES <*~
THREE-WAY VALVE (NORMALLY OPEN TO VACUUM LINE)
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- *  Profile at 3.9 inches (10 cm) downstream of test section inlet |
\ O  Profile at 32.9 (84 cm) inches downstream of test section inlet
\ x Profile at the test section inlet — numerical simulation
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GLASS WINDOW

RETAINER

TEST OBJECT

| PRESSURE MEASUREMENTS

STRAIGHT SECTION /
« SHORTENED TO SIMPLIFY INSTALLATION II
« LONG ENOUGH FOR TURBULENCE DECAY

/
/ A 4 CORNER SECTIONS
WITH GUIDING VANES

MOTOR (AND DRIVE)
- MINIMUM SPEED 180 rpm
- MAXIMUM SPEED 1780 rpm
- PROGRAMMABLE DRIVE
COMB - STEADY POWER SUPPLY
FLOW UNIFORMITY DIFFUSERS FILTER
IENTLY FAR DOWNSTREAM

3-BLADED IMPELLER :
FOLLOWED BY 4 VANES
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