Mass calculation

1 Total mass calculation

Now that the whole ship itself is in place, you are ready for some analysis functionality.

In entity Mass cal cul at i on, the mass and the centre of gravity of the whole system will be calculated. These values will depend on the mass and ce
ntre of gravity of both light ship weight and cargo objects. The total mass is calculated by the summation of all mass components (entities) one
level below entity Mass cal cul at i on. The centre of gravity of a system of components is defined as the average of their positions, weighted by their
masses.

® Include entities Li ght Shi p Wei ght and Mass Car goes as children of Mass cal cul at i on. Both are singular obligatory entities.
® Create the following parameters in the Knowledge Browser:

Parameter name ' Dimension = Determined by Reference In Class

Mass [t] USR: User or system/equation = Mass Mass cal cul ation
COGX [m] USR: User or system/equation = Centre of gravity in X direction = Di mensi ons

COoGY [m] USR: User or system/equation = Centre of gravity in Y direction = Di mensi ons

cocz [m] USR: User or system/equation = Centre of gravity in Z direction = Di nensi ons

MOVX [t*m] USR: User or system/equation = Moment around X-axis Di nensi ons

MoWY [t*m] USR: User or system/equation = Moment around Y-axis Di nensi ons

MoV [t*m] USR: User or system/equation = Moment around Z-axis Di nensi ons

® Include the following parameters in entity Mass cal cul ati on: Mass, COGX, COGY, CO&Z, MOMX, MOWY, MOWZ and QEnt i t yRef .
® Create the following relations in the Knowledge Browser and connect them to the pertaining parameters in entity Mass cal cul ati on.

Mass = SUM @Entity, 1, @hkss) (The resultwill be the summation of all parameters Mass of the entities one level below.)
COGX = MOWX/ Mass

COGY = MOW/ Mass

COGZ = MOVZ/ Mass

MOMX = SUM @Entity, 1, @M0OVX)

MOMY = SUM @XEntity, 1, @OW)

MOVZ = SUM @Entity, 1, @OMD)

® To show computed values set attribute @SHOW on QEnt i t yDat a.
® Assign the following text to QEnt i t yRef : “Mass calculation: summation of light ship weight and total cargo weight”.

Please note, that you just created 'normal’ relations and connected these to the parameters in the entity, because these are going to be used in several
Mass entities.
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2  Light Ship Weight

Include the entities: Mass Hul | , Mass Decks and Mass Bul kheads as children of Li ght Shi p Wei ght . All three are singular obligatory.
Include the following parameters in entity Li ght Shi p Wei ght : Mass, COGX, COGY, COGZ, MOMX, MOMY, and MOVEZ.

Connect the same relations as above from the Knowledge Browser to the pertaining parameters in entity Li ght Shi p Wi ght .

To show computed values set attribute @SHOW on QEnt i t yDat a.

Mass Hul |

® Create the following parameter in the Knowledge Browser:

Parameter name Dimension = Determined by Reference In Class

Wei ght _vol ume_factor @ [t/m"3] USR: User or system/equation = Weight factor per volume = Mass cal cul ation

¢ Include the following parameters in entity Mass Hul | : Mass, COGX, COGY, COGZ, MOVX, MOWY, MOMZ, Vol une and Wi ght _vol une_f act or.
® Create the following relations in entity Mass Hul | (here, 12 is the entity ID of Mai n Di nensi ons, change this for your case):

Mass = Wei ght _vol une_f act or * Vol une

COGX = (ENTI TY#(12). Lpp)*0. 5 (assume the centre of gravity of the hull in X direction half of the ship length)
COGY = 0 (amidships)
CO&Z = (ENTITY#(12).Dm *0. 45 (assume the centre of gravity of the hull in Z direction at 45 % of the moulded depth)

MOWX = COGX*Mass
MOWY = COGY* Mass
MOWZ = COGZ* Mass
® To show computed values set attribute @SHOW on QEnt i t yDat a.

® Make parameter Vol urre in entity Mass Hul | use local properties ("Instantiate”) and remove @MODIFY because you do not want to allow
modification here.
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® Create the following relation in entity Mass Hul | (here, 13 is the entity ID of Hydr ost at i cs, change this for your case):

Vol ume = ENTI TY#(13). Vol une

Mass Decks

® Include the singular obligatory entity Decks as child of entity Mass Decks.

® Include the following parameters in entity Mass Decks: Mass, COGX, COGY, COGZ, MOV, MOMY, and MOMZ.

® Connect the following relations in the Knowledge Browser to the pertaining parameters in entity Mass Decks (This is again the same list as
at the top of this page):

Mass = SUM @Entity, 1, @hss)

COGX = MOWX/ Mass

COGY = MOWY/ Mass

COGZ = MOMZ/ Mass

MOMX = SUM @¥Entity, 1, @OVX)

MOMY = SUM @Entity, 1, @MOW)

MOWZ = SUM @Entity, 1, @OVZ)

® To show computed values set attribute @SHOW on QEnt i t yDat a.

In entity Decks, below entity Mass Decks, you can present a table that contains a copy of parameters (Nane$ and Ar ea) of all decks that are defined
by the user in entity Decks below Lay out . In addition, the centre of gravity and mass of each deck can be calculated here.

® Include the following parameters in entity Decks below Mass Decks: Nanme$, Nr, Area, Mass, COGX, COGY, COGZ, MOWX, MOWY, MOVZ and
Wi ght _area_factor.

® With exception of parameter Nr, put all parameters in the table view (localize (instantiate) parameter and provide attribute @MULTVAL in its

Data Slot).

G) After the first parameter has been put in the table view with the attribute @MULTVAL, you can drag the other needed parameters directly to
the table view from the Knowledge Browser.
The number of cases is equal to the number of defined decks by the user in the “Lay out” Entity. We are going to get this information.
® Create the following relation in entity Mass Decks- >Decks (here, 10 is the entity ID of Layout - >Decks)
Nr = ENTI TY#(10). Nr

The first column/case of the table should contain data (Name$ and Ar ea) from the first defined Deck in entity Deck. The second column contains data
from the second defined deck, etc.

® This can be done by the following relations in entity Mass Decks- >Decks (here, 16 is the entity ID of Layout - >Decks- >Deck)

Name$ = ENTI TY#(16, ORCA(1)).Nanme$

Area = ENTI TY#(16, ORCA(1)).Area
When you want refer to a multiple entity, you also have to indicate the QEntitylndex. Quaestor automatically provides an index value in
the Quaestor parameter QEnt i t yl ndex for each multiple entity. So ENTI TY#(xx, 3) refers to the third defined entity Deck. The function ORCA(1) retu
rns the current case number which is now being executed. So for the second column/case in a table, the value of ORCA(1) = 2. When we combine the

index with the ORCA() function, like in the Ar ea relation above, the second column of the current table will refer to the area from the second defined
deck, etc.

® Add the following relations in entity Mass Decks- >Decks (here, 16 is the entity ID of Layout - >Decks- >Deck):
COGX = ENTI TY#(16, ORCA(1l.X front) + (ENTITY#(16, ORCA(1)).X aft))/2

CoGY = 0

COGZ = ENTI TY#(16, ORCA(1)).Z

MOMX = COGX* Mass

MOMY = COGY* Mass

MOMZ = COGZ* Mass

Mass = Wei ght _area_factor*Area
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® To show computed values set attribute @SHOW on QEnt i t yDat a.
As already discussed in the Deck entity, the Wi ght _ar ea_f act or is a bit special. What you want is, that this property is connected to the original
value in Deck (of which the value is hidden) but, when modified by the user, the modified value should be used in both the present Mass Decks-
>Decks entity AND the original entity Decks- >Deck. This is done by means of the @SAVEINSOURCE attribute.

® Create the following relation:

Wei ght _area_factor = ENTI TY#(16, ORCA(1)).Weight_area_factor

® And add the following attributes to the localized Wi ght _ar ea_f act or parameter:

@MULTVAL

@MODIFY
@SAVEINSOURCE

When a user adds or removes a deck, or changes values of an existing defined deck, these adaptations will automatically propagated to the Mass
Decks entity.
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Mass Bul kheads

® |Include the singular obligatory entity Bul kheads as child of entity Mass Bul kheads.

Include the following parameters in entity Mass Bul kheads: Mass, COGX, COGY, COGZ, MOMX, MOMY, and MOVEZ.

Connect the following relations in the Knowledge Browser to the pertaining parameters in entity Mass Bul kheads (This is again the same
list as at the top of this page):

Mass = SUM @¥ntity, 1, @vass)

COGX = MOWX/ Mass

COGY = MOWY/ Mass

CO&xZ = MOVZ/ Mass

MOMX = SUM @Entity, 1, @OWX)

MOMY = SUM @Entity, 1, @VOWY)

MOMZ = SUM @¥ntity, 1, @/OMZ)

® To show computed values set attribute @SHOW on QEnt i t yDat a.

® Include the following parameters in entity Bul kheads below Mass Bul kheads: Name$, Nr, Ar ea, Mass, COGX, COGY, COGZ, MOVX, MOWY, M
OWZ and Wi ght _area_factor.

® With exception of parameter Nr, put all parameters in the table view (localize (instantiate) parameter and provide attribute @MULTVAL in its
Data Slot).
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® Make the same kind of relations in Mass Bul heads- >Bul kheads as in Mass Decks- >Decks above (here, 17 refers to Layout -
>Bul kheads- >Bul kheads):

Nr = ENTI TY#(17) . Nr
Area = ENTI TY#(17). Area. ORCA( 1)
Name$ = ENTI TY#(17) . Nane$. ORCA( 1) TODO: dit levert een foutmelding in Quaestor

COGX

ENTI TY#( 17) . X. ORCA( 1)

CoGyY

0

COGZ = (ENTI TY#(17).Z_bottom ORCA(1) + ENTI TY#(17).Z_top. ORCA(1))/2
MOWX = COGX*Mass

MOWY = COGY* Mass

MOWZ = COGZ* Mass

Mass

Wei ght _area_factor*Area

Wei ght _area_factor = ENTI TY#(17). Wi ght _area_f act or. ORCA(1)

® And add the following attributes to the localized Wei ght _ar ea_f act or parameter:
@MULTVAL

@MODIFY

@SAVEINSOURCE

® To show computed values during a dialogue write “@SHOW" behind “QEntityData”

Please note the difference with the previous section, in which a table was created referring to values within multiple entities. For the bulkheads we have
created one table and refer to values within the table of another singular Entity!
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3 Mass Cargoes

® Include the singular obligatory entity Car goes as child of entity Mass Car goes.
® Include the following parameters in entity Mass Car goes: Mass, COGX, COGY, COGZ, MOVKX, MOMY, MOMZ and QEntityRef.
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® Connect the same relations as mentioned at the top of the page from the Knowledge Browser to the pertaining parameters in entity Mass
Car goes.

® To show computed values set attribute @SHOW on QEnt i t yDat a.

® Assign the following value to QEnt i t yRef : “Cargo mass calculation: summation of all cargo components”.

® Include the following parameters in entity Car goes below Mass Car goes: Nane$, Nr, Mass, COGX, COGY, COGZ, MOVKX, MOWY, MOVZ,
QEntityDoc and QEntityRef.

® With exception of parameter Nr, put all parameters in the table view (localize (instantiate) parameter and provide attribute @MULTVAL in its
Data Slot).

In entity Car goes you will enable the user to create a table with a number of cargo objects. For each object, the user has to provide a name, COG and
mass.

® Create the following relations:
MOWX = COGX*Mass
MOWY = COGY* Mass
MOWZ = COGZ* Mass

® To show computed values set attribute @SHOW on QEnt i t yDat a.
® Assign the following value to QEnt i t yRef : “Define name, mass and COG of cargo objects”

As explanation to the user, you can include a schematic picture that depicts the used coordinate system within this configurator.

® Right-click on QEnt i t yDoc in entity Car goes and select Taxonomy->Include Binary Data or press Ctrl+B. Now you can browse to the file
you want to include: “coordinate_system.bmp”.

Fila HKnowledge \iew Tools Hsip -
50RO | 5 o el i il B BB | RE
Explanation (L[] finantedse Eromer _ _ L

EndUserdoc | KEdoe oty S Vi 2l

Hidden Dsta |

| =
Vessel coordinate system I &!1 ————
£ % ori
3z 0
[ 0 Quaestor
T_\.\ / :h— B— Define rumber of horzori el relerance planss
+ ¥ 1 -1 .
.y 4[Top GoalaUnained ‘:’:““‘ "'j":ﬂ '9{'2::':1:V
' : i-- Maz= calculztian Py P
' 1 F|I.I = eEnCe
B > - | | et @ LocaL Modeing | The nerameter sitcbute SLOCAL is used to define tha
| |~ General
. . & sHOW Preantats... | Tha entfy annbute @SHOW ia usad 1o define 2n Emy
Cargoes : - Dime A QErtityRef S Define rumber of horizontel refersnce planss
Define name, mass and COG of cargo il Quaestor parameters

" nhiachs orkbase IE‘
Frepatties @H :}u‘;u. Lacal @Mwaﬂ”ﬂmaw - | Al = .-|[ 40 Dataingut [O Stopinpu

Propedtias | Parametar Expreasion 4 p X ;=

Frame Mame: QEnttyDac a Datzset[Twarialtl] Parameter | Ve
Dimension: S k- Gl axenomy b .
% Ertity descripion documert ar imags = L'S‘ipwnﬁwmw QEniryData
g '~ Ship design QEntiyll: 5
z b Mass calculasion OEnlityHeme _Camgaas
I | ;r Light Ship Wieight [ -
a- Mass Cargess
2 @seou ; | U] o
S Sloea - Inizetsizbity caleulsti| oz
EHULIAL |-~ Data to Exced Maza B
|- D:ata to Word repan MOMX ]
MOMY ]
MOMZ ]
Names (S -
1l v GEntiyDoc | [ codnate_smetambma
e QErtiyRel |5 Dofine rame, mass and C0G of carge objocts

Back to content | << Previous | Next >>

Copyright © 2022, MARIN Page 6 of 6


https://mods.marin.nl/display/QUAESTOR/@SHOW
https://mods.marin.nl/display/QUAESTOR/@MULTVAL
https://mods.marin.nl/display/QUAESTOR/@SHOW
https://mods.marin.nl/display/QUAESTOR/Creating+a+Taxonomy+type+knowledge+base%2C+a+Ship+Configurator
https://mods.marin.nl/display/QUAESTOR/Multiple+entities
https://mods.marin.nl/display/QUAESTOR/Intact+stability+calculation

	Mass calculation

