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Introduction

A study was undertaken to examine the relationships between three digit
SWBS weight groups in groups 2, 3, 5, and 6, and various characteristics of &
ship displacing less than 3600 tons. Of particular interest, was a comparison
,of real ship data (i.e., data obtained from ships already built, already under
construction, or of sufficiently detailed design as to make their weight
reports reliable) to the algorithmns currently being used in the SESDOC
program to predict group weights.
Background

The eleven ships used as the database for this study are shown in Table 1.

These ships range from the 135 LT SES-110 to the 3585 LT FFG-7 (Olive Hazard

Perry). With the exception of the SES-110, all of the ships are combatants
and ail except the 3KSES and PCM have been built. The PCG-612 is a ship which
was built specifically for the Royal Saudi Naval Forces. The PG-92, FF1049,
FF1059, and PF-103 are all older ships which have not benefitted from the
latest in lightweight materials and technology. However, they were still
considered useful for this study.

Two basic types of plots were created using these ship's data; SWBS group
weight vs. ship displacement and SWBS group weight vs. the SESDOC algorithmn’'s
driving variable (see Table II). Only a few of the SESDOC algorithmns were
plotted since there was limited information readily available on SESDOC
variables such as ship volume, complement breakdown (number of CPO's, etc.),
and installed kW.

Plot Description

In the plots which follow, a set of gymbols is used to indicate the data
points which belong to each ship. These are shown in Table 1 along with the
displacement of each ship.

The plots of Section I show the algorithmns from SESDOC (indicated by the
dashed lines) and the corresponding points from the database. These plots
compare datas obtained from SESDOC with "real world” ship's data.

Section II plots contain curves which were drawn to represent a reasonable
approximation of real data. These are not arithmetic curve fits. They were
included only to indicate the trend the data appears to follow.

Section III contains those plots which were originally intended for
Section II, but could not be used. These plots either contained too little

data or too scattered data to be able to determine a trend.
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Problems Encountered

A major problem in collection of data involved older ships data being
recorded in the old BSCI weight groups. The BSCI groups were more general
than the current SWBS weight groups, so one BSCI group might encompass as many
as eleven SWBS groups. There being no way to break the BSCI group down into
SWBS groups, plots of the BSCI groups were made using the older BSCI data and
the appropriate combinations of SWBS data (see séctions II and III). While
this is not directly comparable to the SESDOC algorithmns, they can still
provide information as to the trends of group combinations.

Obtaining data on ship volumes also proved to be difficult. The NAVSEA
technical data bank did not contain volume data. Most of the data obtained
was gotten from individuals in SEA 501 who happened to have reports with the
needed infomation. It was suggested that the Arrangements Branch (SEA 55W1)
might h#ve volume information available, but there was not sufficient time
during the coufse of this study to'find out. Any future investigation should
check this source.

Conclusions and Recommendations

With the data collected thus far, it appears that the vast majority of the
SESDOC algorithmns are valid approximations of SWBS group weights. A few are
somewhat optimistic (Group W583, for example), but generally the algorithmns
are, if anything, conservative estimates (see Group W651).

A great deal more study should be done to refine the algorithmns even
though they look quite good now. With only eleven ships in the database and a
great lack of other data (volumes, etc.), this study has only begun the work
needed to document SESDOC's accuracy or determine other useful algorithmns.
With proper documentation and refinement, the SESDOC algorithmns could prove
to be an invaluable design tool.
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TABLE 1 - Ship Indicator Symbols and Displacements

. SHIP SYMBOL DISPLACEMENT
SES-110 a 135
PCG~612 0 680
3KSES 0 3021
PCM \Y 560
PHM-1 o 231
PHM-3 ¢ 231
PG-92 a 242
FF-1059 v 2931
FF-1049 % 2511
PF-103 > 1106
FFG-7 4 3585
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» |
AGEH-1 = H1 .-
PCH-1 = H2
PHM-1 = H3
. JEFF A = H4
: ROHR 10/76 = H5
BELL 5/75 = H6
BELL 3/76 = H7
MXSES = H8
SES 100A = H3
' LSES = H10 -
LOCK 2K = H11
PGH 2 = HI2
DLG 26 = D1
DLGN 35 = D2
DE 1057 = D3
DLGN 38 = D4
PF 105 = P1 -
PGM 94 = P2
PCG 612 = P3
PGG 511 = P4
A~
FFG 7 = Fl
o
CYN 67 = Cl ‘
CYN 68/69 = C2
LPH 12 = L1
LHA 4 = |2
LST 1179 = L3
LSD 37 = L4
LPD 13 = L5
LCU 1646 = L6
LKA 117 = L7
TAGOR 16 = Al
AE 35 = A2
AS 40 = A3
AD 37 = Ad
A L

— voLoM& X0~
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TABLE 2 - SESDOC Equations For Weight

— SWBS GROUP SESDOC EQUATION
33) = 0.00739 VOLA
332 = 0.02678 COMP
511 = 0.02 COMP
512 = 0,028 COMP
513 = 0.075 VSH
514 = 0.4 + 0.025 VOLA + 0.07 COMP
531 = 0,036 coupl'loas‘
533 = 0,03077 COMP
556 | = 1 + 0.025 VOLA
581 = 0.0085 VOLA
582 = 0.00001 VOLA
583 = 0.015 COMP
593 = 0.04 VOLA
622 = 0.0134 VOLA
625 = 0.60 + 0.00001 VLSS
635 = 0.036 VOLA

-~ 637 | = 0,018 VOLA
641 = 0.32 NOFF
644 = 0.01444 COMP
651 = 0.085 COMP
652 = 0.0075 COMP
664 = 0.022 VOLA
671 = 0.024 VOLA
VOLA = SHIP VOLUME (ft3/1000)
COMP = COMPLEMENT
VSE = VOLUME OF SIDEHULLS (ft3/1000)
VLSS = VOLUME OF SUPERSTRUCTURE (£t>/1000)
NOFF = NUMBER OF OFFICERS

_________ —_ “—AnuT v uadiiuvaaars ’
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SESDOC Algorithmn Plots
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