36 FT NAUTICA RIB TOWING PERFORMANCE

Static Measurements, 05 Jan 00

Calm Water Tests, 06 Jan 00

R. Gollwitzer and R. Peterson

January 00

OBJECTIVES

The general objective was to make measurements for the Nautica prototype RIB to compare steady state, calm water planing performance of the craft with and without towing loads, and to compare measured performance to predicted performance.

Specific objectives of the test were: 

1. To measure static boat characteristics of the boat.

2. To measure calm water engine rpm and trim angle and speed of the boat through the operational rpm range.

3. To measure calm water engine rpm and trim angle and speed of the boat, and tow tension while towing a magnetic orange pipe (MOP) through the operational rpm range.

4. To measure calm water engine rpm and trim angle and speed of the boat, and tow tension while towing the Magnetic Orange Pipe (MOP) and DYAD through the operational rpm range.

5. To measure bollard pull for one and two engines through the operational rpm range.

TEST CONDUCT AND PERSONNEL

Weight, center of gravity, and other measurements were made by Ron Peterson and Steve Hoeckley on 05 Jan 00.  Additional measurements of the boat made by Dustin Mathus, Dan Smith, and Richard Gollwitzer 13 Jan 00.  Sponsor for the test and consultant for the Test Plan was Ron Peterson.

The weight of the boat was measured with a crane and load cell.  The weight was determined to be 15,400 lb.  Longitudinal center of gravity was determined to be 10.5 ft forward of transom.

In-water tests were conducted on 06 Jan 00 by:

Richard Roesch:  Craft Master

Dustin Mathus:  Data Collection

Dan Smith:  Craft and Towed System Machinery

Richard Gollwitzer:  Chief Cook and Bottle Washer

TEST EQUIPMENT

Nautica RIB:  Nautica RIB was modified by removing some of the seat/bolsters and installing a turbine generator amidships and topside over the propulsion space, and aluminum decking and structural support below the generator.

Tow cable:  100 ft. cable of ½ in. wire rope; tow point approximately level with the main deck and even with the aft end of the aft eye fittings.

Load cell:  Dyna Link cell with a 25000 lb range with ( 2% accuracy.

Orange Mag Pipe:  MOP 408 cylindrical pipe with flat ends and four 2 in. x 2 in. triangular fittings protruding from the middle of the pipe, floats statically at approximately ½ diameter above surface, diameter – 10.75 in., length – 30 ft. 10 in., weight – 1200 lb ( 10%.

DYAD:  cylindrical pipe with rounded ends, diameter – 24 in., length – 25 ft.,

weight – 3600 lb.

Level:  Smarttool electronic level placed the outboard midbeam to determine the boat trim, a higher angle represents elevation of the bow.

GPS:  Garmin 45 used to determine speed and heading.

WEATHER CONDITIONS

St Andrews Bay.  Cold, clear, NE wind at 5 – 10 knots, 6 in. swell, slight easterly wind chop.

RESULTS

Results of the test are summarized in the following tables.

Time:  0945 – 1015
Test Location:  North of Hathaway Bridge

NAUTICA RIB DATA

CRAFT ONLY, NO TOW

RUN
RPM
MAG

HDG
TRIM 

ANGLE 

(DEG)
SPEED

(KNOTS)
COMMENTS

1
1600
050
4.0
7.9
Pre-planing

2
1600
230
4.2
7.7
Pre-planing

3
1900
220
6.2
9.4
Pre-planing

4
1900
045
6.3
9.6
Pre-planing

5
2200
045
7.0
15.1
Pre-planing;

Turbo boost: stbd – 6 psi, port – 6 psi

6
2200
230
7.2
15.2
Pre-planing

7
2500
045
5.2
26.1
Turbo boost: stbd – 19 psi, port – 16 psi

8
2500
228
4.4
28.8


9
2800
045
3.5
34.3
Turbo boost: stbd – 28 psi, port – 24 psi

10
2800
230
3.0
35.5


11
2500
045
4.7
28


12
2500
220
4.4
28.9


13
2800
200 ( 15
2.9
35.3
S. of Hathaway Bridge on return from test site

Time:  1102 – 1121
Test Location:  North of Hathaway Bridge

NAUTICA RIB DATA

CRAFT AND ORANGE MAG PIPE TOW

RUN
RPM
MAG

HDG
TRIM 

ANGLE 

(DEG)
TOW

TENSION

(lbs)
SPEED

(KNOTS)
COMMENTS

1
1600
040
4.1
N/A
7.3
No tow cable, pipe towed to port;

 S. of Hathaway Bridge in transit to test site

2
1900
040
5.5
N/A
8.7
No tow cable, pipe towed to port; 

S. of Hathaway Bridge in transit to test site

3
1600
030
4.0
120
6.6
Critical angle tow – static immersion

4
1900
035
5.4
170
8.7
Forward 20% awash

5
2200
035
6.6
325
12.2
100% awash

6
2500
035
7.1
660
17.6
100% awash

7
2800
035
6.3
1050
22.1
100% awash

8
1600
220
3.8
130
6.6
Critical angle tow – static immersion

9
1900
220
5.5
175
8.4
Forward 20% awash

10
2200
220
6.8
330
11.7
100% awash

11
2500
220
6.7
690
18.5
100% awash

12
2800
220
6.3
1070
23.2
100% awash

13
1600
205
3.8
125
6.3
Critical angle tow – static immersion;

S. of Hathaway Bridge on return from test site

14
1900
205
5.5
190
8.7
Forward 20% awash; 

S. of Hathaway Bridge on return from test site

15
2200
205
6.7
340
12.1
100% awash; 

S. of Hathaway Bridge on return from test site

16
2500
205
6.7
680
18.4
100% awash; 

S. of Hathaway Bridge on return from test site

Time:  1252 – 1323
Test Location:  North of Hathaway Bridge

NAUTICA RIB DATA

CRAFT AND DYAD TOW

RUN
RPM
MAG

HDG
TRIM 

ANGLE 

(DEG)
TOW

TENSION

(lbs)
SPEED

(KNOTS)
COMMENTS

1
1600
020
3.8
220
6.9
75% awash;

 S. of Hathaway Bridge in transit to test site

2
1600
035
3.9
230
7.1
75% awash

3
1900
030
5.2
270 ( 20
8.0
100% awash

4
2200
030
6.6
545
10.9
100% awash

5
2500
030
6.9
935
16.0
100% awash

6
2800
030
7.1
1380 ( 15
18.4
100% awash

7
1600
220
3.8
220
6.9
75% awash

8
1900
220
5.1
250 ( 10
8.5
100% awash

9
2200
220
6.7
555
10.9
100% awash

10
2500
220
6.9
920 ( 10
14.9
100% awash

11
2800
220
7.3
1350 ( 50
18.3
100% awash

12
1900
195
5.3
240
8.0
100% awash; 

S. of Hathaway Bridge on return from test site

13
1900
195
5.2
240
8.2
100% awash;

 S. of Hathaway Bridge on return from test site

Time:  1358 – 1413
Test Location:  North of Hathaway Bridge

NAUTICA RIB DATA

BOLLARD PULL

                            BOTH ENGINES                                                                    SINGLE ENGINE



RUN
RPM
TRIM 

ANGLE 

(DEG)
TOW

TENSION

(lbs)
COMMENTS

RPM
ENGINE
TOW

TENSION

(lbs)
COMMENTS

1
1600
2.5
1785


1
1500
PORT


2
1900
2.7
2675


2
2000
PORT


3
2200
2.9
3630 ( 10


3
2500
PORT


4
2500
2.9
4375


4
1500
STBD


5
2800
2.9
4420
Jets cavatating

5
2000
STBD


6
2500
2.9
4395


6
2500
STBD


7
2200
2.9
3635







8
1900
2.6
2675







9
1600
2.6
1830 ( 10
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RPM
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		RPM		No Tow		Mag Pipe		Dyad				speed		Mag Pipe		speed		Dyad
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