Command Dictionary -- FSMmt

AR

FSMmt [(tanklist)] = f1 [,f2 [@ b2] [f3 [@ b3]]] [/UNCONDitional] [/BOTHsides]
Assigns to one or more tanks a method of deriving free surface moments.
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FSMmt [(tanklist)]
Displays (on the screen only) the current free surface moments of the given tanks.
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tanklist
The names of one or more tanks or groups which are to have their free surface
moments changed or displayed. Tank names in the tanklist may end in an asterisk to
represent all tanks whose names have the same beginning. If this parameter is omitted,

the current tank selection is assumed (see the TANKS command for establishing a
current tank selection).
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fl
The main function which defines the formal free surface setting for the selected tanks.
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f1, f2 [@ b2]
With just two functions, the alternate function 2 is applied at the boundary b2 and to
the smaller load range. However if b2=0.5, then f2 applies at load fractions >= to 0.5.
If not specified, b2 defaults to 0.95.
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f1, f2 [@ b2], f3 [@ b3]
Three functions that define the formal free surface over different load ranges. The
main function fl is applied for loads between the boundary values b2 and bs3.
Alternate functions f2 and f3 are applied when the load is <= to the lower boundary
and >=to the higher boundary. If not specified, boundaries default to 0.95 (but b2 and
b3 must differ).
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/UNCONDITIONAL
Makes constant free surface moments persist even when the tank is empty or full. If not
present, the FSM value is zero when the tank is empty or full. Applies universally, even if
f2 and f3 are specified.
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/BOTHSIDES
Causes the calculation for PRESENT and [V]MAX functions to be done at both the
current and opposite-side heel angles, with the greater value assigned to the function.
Note [V]MAX sets the load having maximum FSM at the current heel angle, even if a
load having higher FSM was found on the opposite side.
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Operation
BAE

The FSMMT command assigns up to three functions to the named tank(s) that
determine how free surface moments are to be derived in subsequent calculations.
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Six forms are available for functions f1, f2, and f3 (which can be shortened to a single
letter):
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1) TRUE means that true free surface moments are to be used, which is the "default”
assignment prior to any FSMMT command. A true free surface moment is calculated
whenever required by the formula: FSM =1 * P * D, where | is the tank waterplane
moment of inertia, P is the tank permeability, and D is the density of the tank
contents.

1) TRUE FoRSEPrAE HRIMAE, /2 FSMMT a2 BN E . S2Brrg B BRI S48 R A A
AFSM =1*P*D {15, | ZRWHE ML, P RAREBIER, D RRBEVREE.

2) FREE is like TRUE, except it uses the waterplane inertia taken about the ship's
centerline, as if the tank were freely connected to its mirror image on the opposite
side of the vessel. This allows interconnected port and starboard tanks to be
modeled separately so their loads can be set differently (as if due to some
pressurization).
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3) PRESENT means that the particular free surface moment present at the time of
the FSMMT command is assigned to the tank as a constant value.

3) Z L PRESENT &Rt 24 iy B b i FE A o] 2 B T A =2

4) MAX [:KEEP] first finds the maximum free surface moment (of all loads at the
present heel and trim), then assigns it to the tank as a constant value. The tank's
present load is changed to the maximum FSM load unless the KEEP subparameter is
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present. This form cannot be used for alternate functions unless the main function is
also MAX.
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5) VMAXis like MAX, except that the level in the tank is set such that the sum of free
surface moment and vertical moment of volume is at its maximum. Heel and trim
angles must have been set to zero.
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6) A numerical value which becomes the constant free surface moment value. (If
fl is a constant, the FSMMT command cannot be abbreviated to avoid confusion
with FSMFLOOR.)
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In forms other than TRUE and FREE, the free surface moment value is constant except
that it normally becomes zero when a tank is completely empty or full. However if the
/UNCONDITIONAL parameter is present, the FSM value remains constant even at
empty and full loads.
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Because the function assigned for deriving free surface moments does not always
yield the true free surface moment, the value given by the function is called a "formal"
FSM value.
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In the case of flooded and frozen tank types, the FSM value is regarded as zero, even
if a constant value has been assighed.
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The STATUS /FSM command shows the FSM values yielded by the assigned functions in
the condition at the time the STATUS command is given, and it marks with an asterisk
those which depart from true free surface moment values.

4> STATUS /FSM & AR¥E M AT E, TonH BRI . R IJERLPR VAR E S A
S UAARE
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Display Output

i BoR

Display mode occurs when FSMMT is issued without a parameter or with only a tank list,
in which case the value currently assigned to each tank is displayed on the screen. If
the value is a constant it is followed by the word "FIXED", and "UNCOND" if it does not
become zero when empty and full.
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Nondisplay Output:
3B

none.

7

Examples

FE
Specifying true free surface moments for all tanks:
B A = EH VR AR D Sk B B VR
FSMMT (*) = TRUE

Maximizing the sum of free surface moment and vertical moment of volume for cargo
tanks:

BB DTG E EH T R A 2 AR A ) R 2 R A e R A
HEEL=0 | TRIM =0
FSMMT (CARGO*) VMAX

Assigning free surface moments to all tanks beginning with "FO" — maximum below 95%
load and equal to the 95%-load FSM at 95% and above (except zero when empty and
full) - all derived at zero trim and 5 degrees heel:

FEIMGTN 0 BE, Haf 5 AT, WEA T FOTLINTA ISR, %3 0.95 TH A il
RS} SNIE

TRIM =0

HEEL =5

TANK FO*

LOAD = 0.95

FSMMT = MAX, PRESENT
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Assigning a two function formal free surface moment where the FSM is set to the
largest value at any tank load for loads greater than 5% but less than 1, or to constant
0.65 for loads greater than 0 but less than or equal to 5%:

EREEZEHORT 5%/ T 10, WEEHHBRE R KNE, EREEEANT 0 /N 5%8f, BE
H HR 4N 0.65:

FSMMT = MAX, 0.65 @ 0.05

Assigning a three function formal free surface moment where the FSM is set to the
maximum for loads greater than 2% but less than 98%, or to zero for loads closer to
empty or full:

AR KT 2%/ T 98%I, WE H R A N EORAE; ARSI s e, EE E
A% A 0:

FSMMT = MAX, 0 @ 0.02, 0 @ 0.98

Displaying all present free surface moments on the screen:
it SR 2 HT T B R AR
FSM
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