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Bacheloroppgave Var 2020

Vedlegg Maxsurf Stability

Figur 1 - Skrogform med tanker
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Intact Damaged | Specific Fluld Bounda Aft Fore F.Port F.Stbd. F.To F.Bott. APon A. Stbd ATo

L | Type | Perm. % Permg% gpr::ily Surface:/ m | m | | m g m | | i | A Bott. | pounes
1 Fish hold aft 2 Tank 100 100 1 FreshWate none 19 385 07 1.7 8.25 125 Drrro DI'I'TO DI'I'TO DITTO Yes
2 Fish hold aft 1 Tank 100 - 100 1 FreshWate . none 19 85 7 07 8,25 1,25 DITTO . DITTO DMTO.  DITTO.  Yes
3 Fish hold fwd.2  Tank 100 100 1 Fresh Wate.  none 405 60 07 17 8.25 1,25 DITTO | DITTO DITTO DITTO . Yes
4 Fish hold fwd.1  Tank 100 - 100 1 FreshWate  none 405 60 117 07 8,25 1,25 DITTO | DITTO DMTO  DITTO Yes
5 FP Tank 100 100 1,025 SeaWater  none 82 87,019 3 13 6,25 1,25 DITTO DITTO | DITTO DITTO . Ves
6 Ballast Big fwd  Tank 100 100 1,025 SeaWater  none 74 82 542 0 6.25 1,25 DITTO | DITTO DITTO DITTO | Yes
7 Ballast Big fwd  Tank 100 100 1025 SeaWater  none 74 82" 0 542 6.25 1,25 DITTO DITTO DITTO DITTO . Yes
- E R R e | | S L L L e
9 Ballast Big at  Tank 710001000 1,025 SeaWater.  none 65 7SS ) 965 6,25 1,25 DITO.  DATO.  DATO.  DIATO.  Yes
10 Fuelfwd2  Tank 100 100 09443 Fuel Ol none 5238 60 0 17 1,25 0 DITTO | DITTO DITTO DITTO . Yes
1 Fuel aft 2 Tank 100 100 0.9443  Fuel Ol none 456 528 0 1.7 1,25 0 DITTO DITTO DITTO DITTO . Yes
12 Fuel fwd.1 ‘Tank 100 100 09443 FuelOl  none | 528 60 17 0 1,25 0 DITTO | DITTO DTO. DITTO  Yes
13 Fuelat1 Tank 1000 100 09443 Fuel Ol none | 456 528 A7 0] 1250 0 DTO. DATO.  DATO.  DITTO.  Yes
14 Ballast aft 2 Tank 100 100 1,025 SeaWater  none 3 1 245 125 945 5 DITTO | DITTO DITTO DITTO . Yes
15 Ballast at 1 Tank 100 100 1,025 SeaWater  none 3 1 25 245 945 5 DITTO DITTO . DITTO DITTO . Yes
16 Ballast 1 Tank 100 100 1,025 SeaWater  none 773 82 413 0 125 0 DITTO | DITTO DITTO DITTO . Yes
17 Ballast2  Tank 100 100 1,025 SeaWater  none 773 821 0 413 1251 0 DITTO | DITTO | DTTO. DITO.  Yes
18 Ballast 3 ‘Tank 100 100 1,025 SeaWater.  none 725 773 764 0 1,25 0 DITTO | DITTO . DITTO DITTO | Yes
19 Ballast 4 Tank 100 100 1,025 SeaWater  none 725 773 0 7.64 1,25 0 DITTO | DITTO DITTO DITTO . Yes
20 | Ballast 5 " Tank 100 1000 1,025 SeaWater  none 67,7 725 962 0 1,25 0 DITTO DATO.  DMTO.  DITO.  Yes
21 Ballast 6 . Tank . 100, 100, 1,025 SeaWater none . 67.7 725 0 9,62 12500 DITTO | DITTO.  DATO.  DITTO.  Yes
22 Ballast 7 Tank 100 100 1025 SeaWater  none = 65 677 104 0 1,25 0 DITTO | DTTO ~ DMTO.  DITO.  Yes
23 Ballast 8 Tank 100 100 1.025 SeaWater.  none 65 67.7 0 104 1,25 0 DITTO DITTO | DITTO DITTO . Ves
24 Ballast 9 Tank 100 100 1,025 SeaWater  none 60 65 4149 0 1,25 0 DITTO | DITTO | DITTO DITTO | Yes
25 Ballast 10 Tank 100 100 1,025 SeaWater  none 60 65 0 1119 1,25 0 DITTO | DITTO | DTO DITTO.  Yes
26 Ballast 11 Tank 100 100 1,025 SeaWater  none 405 456 170 125 0 DITTO DITTO DTO DITO.  Yes
27 Ballast 12 Tank 100 100 1,025 SeaWater  none 405 456 0 17 125 0 DITTO | DITTO DITTO DITTO | Yes
28 Ballast 13 Tank 100 100 1,025 SeaWater  none 385 405 N7 0 1,25 0 DITTO DTTO DMTO  DMTO  Yes
29 Ballast 14 Tank 100 100 1025 SeaWater.  none 385 405 o 17 125 0 DITTO DITTO DTO  DITTO Yes
30 Ballast 15 Tank 1000 100 1,025 SeaWater.  none 334 85 170 12500 DITTO | DTTO.  DATO ~ DITTO.  Yes
31 |Ballast 16 Tank 100 100 1,025 SeaWater.  none 334 385 0 17 1,25 0 DITTO DITO . DITO DITTO . Yes
32 Ballast 17 Tank 100 100 1,025 SeaWater  none 26.2 334 A7 0 125 0 DITTO | DITTO DITTO DITTO . Yes
33 Ballast 18 ‘Tank 100 100 1,025 SeaWater  none 262 334 0 17 125 0 DITTO | DITTO | DITTO DITTO . Yes
34 Ballast 19 " Tank 1000 100 1,025 SeaWater  none 19 262 A7 0 1250 DITTO DTO.  DITO.  DATO.  Yes
35 Ballast 20 'Tank 100 100 1,025 SeaWater  none 19 26.2 0 1.7 125 0 DITTO | DITTO DITTO DITTO | Yes
36 Ballast 21 ‘Tank 100 100 1,025 SeaWater  none 16,6 19 417 0 1,25 0 DITTO DITTO DITTO DITTO . Yes
37 Ballast 22 Tank 100 100 1,025 SeaWater  none 16.6 19 0 1.7 1,25 0 DITTO | DITTO DITTO DITTO . Yes
38 Ballast23  Tank 100 100 1,025 SeaWater  none 132 166 117 0 125, 0 DITTO | DMTO.  DMTO.  DATO.  Yes
39 Ballast24  Tank 100 100 1,025 SeaWater  none 132 66 0 17 1,25 0 DTO  DATO. DATO  DITO Yes
Figur 2 - Bilde over tankarrangement
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Bacheloroppgave Var 2020
Draft Amidships 7,000 ‘oo
m L R Rt Lt S L sy IR W G R e e b Rt o R S Hydrostatics

-iDisp'acement 1275
2 Heel deg ) S e { = R~
3 Draft st FPm 7, ; ' ' : ' S aicr

4 Draﬂ at AP m O B v E%uslonﬁpc)
5 Draﬁ at LCF m i 7,000 e

6 Trim (+ve by stem) 0,000

7 WL Length m 87,506

8 Beam max extéhts 25 188

9 Wetted Area m2 2999 8

10 Waterpl Area m?2  2101,3

11 ﬁﬁsmatiacoeff (Cb 0,825

12 Block coeff. (Cb) = 0,797 P : P : : ; N

13 Max Sec( area coe 0 973 4500 /5000 00 7000 3000 50 ot Displ;;l:e?'?em ] T2bo0 13000 i 15000 16000 b0 18000

14 Waterpl area coeff 0 953 ) 300 600 900 1200 1500 1800 Nezafogr i 2400 2700 3000 3300 3600 3900 4200

15 LCB from zero pt. (. 143327 = ‘: ’: 3': = *: iz?mg m,m‘i:m PR : ‘: ‘: = : ‘:

""" 0% 075 125 15 175 225 25 275 355 35 375

= LCF from zero pt ( 4 39 080 6 7 3 [] 10 K] 12 Kiam /] 15 16 17 18 19 20

17 KB m et} 3 796 160 105 110 115 120 135 130 KM'T;: - 140 135 150 13 160 165 170

18 KG m ., 7000 16 164 168 172 176 8 184 KM:?g - 192 196 %0 204 20,8 212 216

19 BMt m R 8 524 0 3 o | | -5 N0, ] 105 110 Immersw:ismnelcm 120 125 130 135 140 135 150

21 GMt m e 5 320 Figur 3 - Graf som viser forholdet mellom Hydrostatiske verdier

22 GML m 96,786

23 KMtm 12320

24 KMLm 103,78

25 Immersion (TPc) to - 21,539

26 MTctonnem  147.09

27 RM at 1deg = GMt. 11837

28 Max deck mclmatlo 0,0000

29 Trim angle (+ve by 10,0000

Figur 4 - Verdier fra hydrostatisk tabel
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Bacheloroppgave

Tankarrangemet

| unitMass | Total Mass | UnitVolume| J°® | Long.Arm | Trans.Arm | Vert.Am | Total FSM
EEN S— tonne tonne mA3 v‘:::';'e ?n m m tonne.m S divpe

93 Fish hold aft.2 100% 1501500 1501500 1501500 1501,500 28,750 6.200 4,750 0,000 Maximum
94 | Fish hold aft. 1 100%  1501,500 1501500  1501,500 1501,500 28,750 | 6,200 4,750 0,000 ' Maximum
95 |Fish hold fwd2 100% 1501500 1501500 1501500 1501500 50250 6200 4750 70,000 Maximum
96 Fish hold fwd.1 100% 1501500 1501500  1501,500 1501,500 50,250 -6.200 4,750 0,000 Maximum
97 |FP 100% 122903 122903 119,906 119,906 83,420 0,000 3563 0,000 Maximum
98 Ballast Big fwd 100% 2221200 222120 216,702 216,702 77,999 2,709 3751 0,000 Maximum
99  |Ballast Bigfwd 100% 222120 222120 216,702 216,702  77.999 2709 3751 0,000  Maximum
100 | Ballast Big aft 100% 445106 445106 434250 434250 69500  -4.825 3,750 0,000 Maximum
101 |Ballast Big aft 100% 445106 445106 434,250 434,250 69,500 43825 3,750 0,000 Maximum
102 |Fuelfwd2 100% 94502 94502 100,077 100,077 56,409 5,921 0,685 0,000 Maximum
ey b B T e B T 3605  ar
104  |Fuelfwd1 100% 94502 94502 100,077 100,077 56,409 5,921 0.655 0,000  Maximum
105 |Fuelat1 100% 92,782 92,782 98,254 98,254 49213 5,960 70,665 0,000  Maximum
106 |Ballast aft 2 100% 158 622 158,522 154,656 154,656 0,933 7.298 7475 0,000 Maximum
107  |Ballastaft 1 100% 158522 158522 154,656 154,656 -0,933 7298 7475 0,000  Maximum
108 |Ballast1 100% 21959 21959 21424 21424 79516  -1991 10,688 0,000  Maximum
109 |Ballast 2 100% 21,959 21,959 21,424 21,424 79,516 1,991 0,688 0,000 Maximum
110 |Ballast 3 100% 44999 44999 43,902 43,902 74,857 3,693 0,646 0,000 Maximum
e e T e e e ] w2 505 Wi
112 |Ballast 5 100% 57583 57.583 56,178 56,178 70,086 4,715 0.640 0,000 Maximum
113 |Ballast 6 100% 57,583 57,583 56,178 56,178 70,086 4715 10,640 0,000 Maximum
114 |Ballast 7 100% 35,200 35,200 34,341 34,341 66,349 5170 0,638 0,000 Maximum
115 |Ballast 8 100% 35200 35200 34,341 34341 66,349 5170 10,638 0,000  Maximum
116 |Ballast9 100% 69327 69327 67636 67636 62500  -5605 70,644 0,000 Maximum
117 |Ballast 10 100% 69,327 69,327 67,636 67,636 62,500 5605 0,644 0,000  Maximum
118 |Ballast 11 100% 69,927 69,927 68,221 68,221 43058 -5,948 0,677 0,000  Maximum
119 | Ballast 12 100% 69,927 69,927 68221 68221 43,058 5,948 0,677 0,000 Maximum
120  |Ballast 13 100% 27.089  27.089 26,428 26428 39,501 5926 0,684 0,000 Maximum
121 |Ballast 14 100% 27,089 27,089 26,428 26,428 39501 592 10,684 0,000 Maximum
122 |Ballast 15 100% 68,311 68,311 66,645 66,645 35,957 -5.893 0,690 0,000 Maximum
123 |Ballast 16 100% 68311 68311 66,645 66,645 35,957 5,893 10,690 0,000 Maximum
124  |Ballast 17 100% 93674 93674 91389 91389 29835  -5801 70,706 70,000 Maximum
125  |Ballast 18 100% 93,674 93,674 91,389 91,389 29,835 5,801 0,706 0,000 Maximum
126 | Ballast 19 100% 80,370 80,370 78,409  78.409 22774 -5,509 0,776 0,000 Maximum
127 |Ballast 20 100% 80,370 80,370 78,409 78,409 22774 5509 0776 0,000  Maximum
128 |Ballast21 100% 19,073 19,073 18,608 18,608 17,867 4,921 0,890 0,000 Maximum
129 |Ballast 22 100% 19073 19073 18,608 18608 17867 4921 10,890 0,000 Maximum
130 | Ballast 23 100% 11,832 11,832 11,544 11544 15,396 3,770 11,006 0,000  Maximum

Figur 5 - Tank konfigdrasjdn ldstkohdisjon fullle tanker
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IP3005012 Prosjektering av Brgnnbat: Vedlegg Maxsurf Stability
Bacheloroppgave
- Unit Mass | Total Mass | Unit Volume Total Long. Arm | Trans. Arm | Vert. Arm Total FSM
REEN S— tonne tonne mA3 v?::';'e !:n m m tonne.m LN Sype
93 Fish hold aft.2 0% 1501,500 0,000  1501,500 0,000 19,111 6,200 1,250 0,000 : Maximum
94 |Fishholdat1 | 0% 1501500 0,000  1501,500 0,000 19,111 6200 1,250 0,000 /Maximum
95  |Fishholdfwd2 | 0% 1501500 0000 1501500 0000 40611 6200 1250 0,000 Maximum
96 Fish hold fwd.1 0%  1501.500 0,000 1501,500 0,000 40,611 -6,200 1,250 0,000 Maximum
97 |FP : 100% 122,903 122,903 119,906 119,906 83,420 0,000 3,563 0,000 | Maximum
98 Ballast Big fwd 100% 222120 222120 216,702 216,702 77,999 2,709 3,751 0,000  Maximum
99 |Ballast Bigfwd | 100% 222120 222120 216,702 216,702  77.999 2,709 3,751 70,000 Maximum
100 |BallastBigat =~ 0% 445106 0000 434250 0000 65051 4825 1250 0,000 Maximum
101 |Ballast Big aft 0% 445106 0,000 434,250 0,000 65,061 43825 1,250 0,000 Maximum
102 |Fuelfwd2 100% 94502 94,502 100,077 100,077 56,409 5921 0,655 0,000 Maximum
T 1 L ] - B4 7™ e e
T Foar w00k Sd2 5450 0057706577 Bedgs B2 085,000 | Missimam—
105  |Fuelat1 ©100% 92782 92,782 98,254 98,254 49213 5960 0,665 0,000 Maximum
106  |Ballast aft 2 100% 158 522 158,522 154,656 154,656 -0.933 7,298 7475 0,000 : Maximum
107 |Ballastat1 | 100% 158,522 158522 154656 154656 -0,933 7298 7475 0,000 Maximum
108  |Ballasti . 0% 21959 0000 21424 0000 77327 2119 10,000 0,000 Maximum
109  |Ballast 2 0% 21,959 0,000 21424 0,000 77,327 2119 0,000 0,000 ' Maximum
110 |Ballast3 100% 44999 44999 43,902 43,902 74,857 3,693 10,646 0,000 'Maximum
111 |Ballast 4 100% 44999 44999 43,902 43902 74,857 3,693 0,646 0,000 : Maximum
T L I T
|Ballast6 O 100% 57583 57,583 56,178 56,178 70,086 4715 0,640 0,000 Maximum
Ballast 7 100% 35,200 35,200 34,341 34,341 66,349 5,170 0,638 0,000 Maximum
115 |Ballast8 ~100% 35,200 35,200 34,341 34341 66,349 5170 0,638 0,000 Maximum
116 |Ballast9 | 100% 69327 69327 67,636 67636 62500 5605 0644 0,000 Maximum
Ballast 10 100% 69,327 69,327 67,636 67,636 62,500 5,605 0,644 0,000 Maximum
118 |Ballast11  100% 69,927 69927 68,221 68,221 43058 5,948 0,677 0,000 ' Maximum
119 |Ballast 12 C100% 69927 69,927 68,221 68221 43058 5948 0,677 0,000 Maximum
120 |Ballast13 | 100% 27,089 27,089 26428 26428 39501 5926 10,684 10,000 Maximum
121 |Ballast 14 ©100% 27,089 27,089 26428 26428 39501 5926 0,684 0,000 Maximum
Ballast 15 100% 68,311 68,311 66,645 66,645 35,957 5893 0,690 0,000  Maximum
123 |Ballast 16 ©100% 68311 68311 66,645 66,645 35,957 5893 0,690 0,000 Maximum
o e = B e e T e e B i
125 |Ballast 18 100% 93,674 93,674 91,389 91,389 29835 5801 0,706 0,000 Maximum
126  |Ballast 19 0% 80,370 0,000 78,409 0,000 19,041 0,001 0,065 0,000 | Maximum
127 |Ballast 20 0% 80,370 0,000 78,409 0,000 19,041 0,001 0,065 0,000  Maximum
128 |Ballast21 | 0% 19073 0000 18608 0000 18933 0,001 0,208 0,000 Maximum
129 |Ballast22 0% 19073 0,000 18,608 0,000 18,933 0,001 0,208 0,000 Maximum
130  |Ballast 23 0% 11,832 0,000 11,544 0,000 16.581 -0,002 0,374 0,000 : Maximum
131 |Ballast24 0% 11832 0.000 11544 0.000 16,581 0.002 0.374 0.000 | Maximum

Figur 6 - Tank konfigurasjon tomme

Vbrfzmner, med ballast
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IP3005012 Prosjektering av Brgnnbat: Vedlegg Maxsurf Stability
Bacheloroppgave
| unitMass | Total Mass |UnitVolume| J°® | |ong.Arm | Trans.Arm | Vert. Arm | Total Fsm

Item Name Quanmy tonne tonne mA3 V(:'III:I;IQ gm m m tonne.m FSM Type
93 Fish hold aft 2 0%  1501.500 0,000 1501,500 0,000 19,111 6.200 1,250 0,000 Maximum
9 | Fish hold aft 1 0% 1501,500 0,000 1501,500 0,000 19111 -6,200 1,250 | 0,000 Maximum
95 | Fish hold fwd 2 0% 1501500 0,000 1501.500 0,000 40611 6,200 1,250 0,000 Maximum
% Fish hold fwd.1 0%  1501.500 0.000 1501,500 0,000 40,611 -6.200 Maximum
97 P 0% 122903 0,000 119,906 0000 82164 0,000 ) Maximum
— i " o 50001 T 5T A
99 | Ballast Big fwd 0% 0,000 216702 0,000 74046 2,710 Maximum
100  |Ballast Big aft 0% 0,000 434,250 0,000 65051 4,825 ) Maximum
101 | Ballast Big aft 0% 0,000 434,250 0,000 65,051 4825 Maximum
102 |Fuelfwd2 0% 94502 0,000 100,077 0,000 52,841 9.440 Maximum
103 |Fuel aft 2 100% 92782 92782 98254 98,254 49213 5.960 Maximum
e T T T e A i
105 |Fuelaft1 100% 927827 92782 98,254 98,254 49213 5,960 Maximum
106 | Ballast aft.2 0% 168,522 0,000 154,656 0,000 0.776 2.465 Maximum
107 |Ballastat1 0% 158522 0,000 154,656 0,000 0776 -2,465 Maximum
108 | Ballast 1 0% 21959 0,000 21424 0,000 77327 2119 ) Maximum
109 | Ballast 2 0% 21,959 0,000 21424 0,000 77,327 2119 Maximum
110 |Ballast 3 0% 44,999 0,000 43,902 0,000 72,528 -3.307 Maximum
111 Ballast 4 0% 44999 0,000 | 43,902 0.000 72528 3307 Maximum
ol T S T — e — 2 e
113 |Ballast 6 0% 57583 0,000 56,178 0,000 67,728 4819 Maximum
114 |Baliast 7 0% 35.200 0.000 34,341 0,000 65.016 6,39 Maximum
115 | Ballast 8 0% 352000 0,000 34,341 0,000 65,016 6,396 Maximum
116 |Ballast 9 0% 69327 0000 67,636 0,000 60029 8731 ) Maximum
117 |Ballast 10 0% 69.327 0,000 67,636 0,000 60,029 8731 Maximum
118 |Ballast 11 0% 69,927 0,000 68,221 0,000 40529 10,357 Maximum
119 | Ballast 12 0% 69,927 0,000 68,221 0,000 40529 10,357 Maximum
120 |Ballast13 0% 27,089 0000 26428 0000 38512  -1049% ) Maximum
121 |Ballast 14 0% 27089 0,000 26428 0,000 38512 10,496 Maximum
122 |Ballast 15 0% 68311 0,000 66,645 0,000 33429 -0,001 Maximum
123 |Ballast 16 0% 68311 0,000 66,645 0,000 33429 0001 Maximum
124 |Baliast 17 0% 93674 0,000 91,389 0,000 26241 70,001 ) Maximum
125 | Ballast 18 0% 93.674 0.000 91,389 0,000 26,241 0.001 Maximum
126 |Ballast 19 0% 80370 0,000 78,409 0,000 19,041 -0,001 Maximum
127 | Ballast 20 0% 80,370 0.000 78.409 0,000 19,041 0.001 Maximum
128 |Ballast 21 0% 19073, 0000 18,608 0000 18933 0001 ) Maximum
129  |Ballast 22 0% 19073 0,000 18,608 0,000 18933 0,001 ) Maximum
130 | Ballast 23 0% 11.832 0,000 11,544 0,000 16,581 -0,002° Maximum
131 |Ballast24 0% 11832 0,000 11,544 0,000 16,581 0,002 Maximum

Figur 7 - Tank konfigurasjon, lastkondisjon tomme brgnner, uten ballast
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IP3005012 Prosjektering av Brgnnbat: Vedlegg Maxsurf Stability NTNU i Alesund

Bacheloroppgave Var 2020

Large angle Stability, lastkondisjon fulle tanker

R di‘;"’”“’ 30,0 | 200 | 100 | 00 | 100 | 20,0 | 300 | 400 | 500 | 60,0 | 70,0 | 80,0 | 90,0 | 100,0 | 110,0 | 120,0 | 130,0 | 140,0 | 150,0 | 160,0 | 170,0 | 180,0
1 GZm 3409 2783 1449 0000 1449 2783 3409 3449 3159 2677 2070 1378 0635 -0126 -0.873 -1570 2176 -2,622 -2,759 -2201 -1.121 0,000
2 Area under GZ curv: 60,182 28,771 7,2047  0,0000 7.2136 28,736 60,318 94,971 12821 157,51 181,33 198,62 20871 21126 20624 193,97 17514 151,00 123,66 98268 81449 75883
3 | Displacement t 11247 11248 11247 11247 11247 11247 11247 11247 11247 11247 11247 11247 11247 11247 11247 11247 11247 11247 11247 11247 11248 11248
4 Drat st FPm | 6,025 5736 5719 5722 5719 5736 6,020 6564 7323 8506 10,762 17327 n/a 8276 1697 -0580 -1,781 -2567 -3,136 -3434 -3390 -3344
5 Draftat APm | 7,073 6,711 6,774 6802 6.774 6,711 7078 7,638 8393 9534 11654 17.717 nla 5769 -0273 -2369 -3496 4237 -4797 5299 5631 -5772
6 WL Length m 187,633 87,782 87.805 87,793 87.805 87.782 87.635 88.327 88,945 89407 89,573 89230 88.907 88,583 88.699 89,121 89,781 89,970 89,895 89.744 89,804 89853
7 | Beam max extents 19,639 | 24,200 | 25,460 25,170 25460 24,200 19,640 15362 12,920 11485 10,597 10,104 9,938 10,072 10,526 11419 12,957 15488 19,825 25829 25377 25072
8 Wetted Area m2 29046 2847.8 2967.8 31571 31935 32074 32157 32226 32283 32331 32381 32410 32466 32525 3257.2 32650 32120 3169.0 31167
9 | Waterpl. Area m2 : 4 2093,9 20843 18910 15132 1204,8 1017.9 903,92 83569 799,47 789,19 80 5 91445 10281 12181 15448 1968,7 20166 20644
10 | Prismatic coeff (Cp 0,840 0,820 0,807 0,805 0807 0,820 0840 0848 0851 0853 0,853 0857 0861 0865 0863 0858 0851 0848 0845 0839 0829 0823
1 Block coeff (Cb) | 0,560 0533 0,608 0775 0608 0533 0560 0626 0679 0721 0762 0809 0840 0803 0759 0710 0653 0594 0526 0475 0586 0738
12 LCB from zero pt. ( 42446 42450 42,453 42,454 42453 42451 42439 42442 42442 42446 42454 42466 42481 42495 42509 42519 42526 42,529 42,528 42,533 42545 42,547
13 | LCF from zero pt. (42,835 41,767 39,562 | 38,893 39,562 41,767 42,837 43243 43464 43618 43687 43702 43687 43,623 43504 43,625 43540 43413 42,850 40,982 40261 39.070
14 Max deck inclinatio 30,005 20,009 10,024 0,7374 10,024 20,009 30,005 40,003 50,001 60,000 70,000 80,000 90,000 99,999 109,99 119,99 129,99 139,99 149,98 159,96 169,88 178,34
15 Trim angle (+ve by | 07160 | 0.6658 | 0,7204 | 0.7374  0.7204  0,6654  0.7220 07331 0.7311  0.7017 | 0,6093  0.2668 -90.00 -1.711 -1.345 -1222 -1.171 -1.140 -1,133 -1.273 -1.530 -1.657

Figur 8 - Tabell verdier lastkondisjon fulle tanker
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IP3005012 Prosjektering av Brgnnbat: Vedlegg Maxsurf Stability NTNU i Alesund
Bacheloroppgave Var 2020

Stability
WGz
B Max GZ = 3,485 m at 35,5 deg

GZ m

N A& ) 7 20 75 100 155 180 15
Heel to Starboard deg.
GZ=3410m Heel to Starboard = 30,041 deg. Area (from zero heel) = 60,46 m. deg.

Figur 9 - GZ-Kurve Lastkondisjon fulle tanker
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Bacheloroppgave

Prosjektering av Brgnnbat: Vedlegg Maxsurf Stability

Large angle Stability, lastkondisjon tomme brgnner, med ballast

NTNU i Alesund
Var 2020

s todse‘«:;ﬂmrd 30,0 | 20,0 | -10,0 10,0 | 20,0 | 300 | 400 | 50,0 | 60,0 | 70,0 | 800 | 90,0 | 100,0 | 110,0 e
! SRR e o LW S RNE | T | DRSNS WL ST SEE e 0 202 [P S S aiE DE 0 [ 2N i3e S
2 Avea under GZ curv 112,87 58,074 15,843 115,848 58,064 112,92 170,13 224,97 27261 309,79 334,54 34572 342,87 32620 126,992
R L R I R 4085.;_‘4035 Bt P B0t o e e B o B D D Lot acc)
4 [DratatFPm | 053 1298 1541 1546 1540 1299 : | 036, wal 3952 : 6 7.704

Draﬁ

89703 81016

Beam max extents 16,881 20 25,182 2 125183 125160
- Wettod Avea w2 | 16409 17023 20176 | 2014 4 | 2077 11 17823 16408 st
9 Waterpl. Aream?2 | 1277.0 1467,3 17845 17911 17846 14673 12769 5.0 21101
10 Prismatic coeff. (Cp 0,740 0,692 0634 0,681 0634 0. 6 0,891
1 Block coeff. (Cb) = 0,395 0370 0377 0,377 0,827
12 LCB from zero pt. ( 41,641 41613 41617 41615 41,610 41 i 41734
- e P st el ot e e T
14 Max deck inclinatio 30,008 | 20,032 | 10,109 | 1, 110,109 20,032 140, ! I ,000 190, 1998 i i 179.64
15 Trim angle (+ve by | 0,8726 ' 1,2365 15151 16008 15171 12355 0,8724 04867 01392 -0342 -1190 -3625 -90,00 -5556 -3123 -2235 -1726 -13 8 0355

Figur 10 - Tabell verdier lastkondisjon tomme brgnner, med ballast

Kandidatnummer: 10011, 10006
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Stability
_Nerd
W Max GZ =5,739 m at 35,5 deg.

GZ m
<@

ST S S S S LS,

N A ) 7 EN 7 160 35 1o 175
Heel to Starboard deg.
GZ= 5683 m Heel to Starboard = 30,041 deg. Area (from zero heel) = 143,2 m. deg.

Figur 11 - GZ-kurve lastkondisjon tomme brgnner, med ballast

Kandidatnummer: 10011, 10006 Side 10 av 18
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Bacheloroppgave Var 2020

Large angle Stability, lastkondisjon tomme brgnner, uten ballast

"“"°di:'b°°'d| 30,0 | -20,0 .1o,o| 0,0 | 1o,o| 2oo| 30,0 | 40,0 | 50,0 | 60,0 | 70,0 | aool 90,0 | 1ooo| 11oo| 120,0 | 130,0 | 140,0

1 GZm 5412 5573 4368 0000 4368 5573 5412 4723 3727 2538 1214 -0202 -1,648 -3049 4335 5452 -6393 7,137 7, 588; 7557 453883
2 [Area under GZ curv| 130.95 | 75.653 | 23.706 0,000 23716 75622 131.08 182,00 22454 25599 27484 279.95 27070 24715 21011 16103 10165 33841 4018 1160 -188.8 -
3 | Displacementt 2079 2079 2079 2079 2079 2079 2079 2079 2079 2079 2080 2079 2079 2080 2079 2079 2079 2079 2079 2079 2079
4 Dratat FPm 4,070 2407 -1,185 -0,618 -1184 -2407 4,069 -6328 -9670 -1524 -2630 58,85 n/a -6827 -3572 -2460 -1890 -1538 -1294 -11,15 -9.853 -9,39
5 Draft st APm | 1,823 3121 3817 3.780 3,817 3,120 1822 -0,106 -2912 -7.238 -1522 -37.93 nla -4985 27,16 -1925 -1508 -1247 -10.67 -9,380 -8.562 -
6 WL Length m 180,395 80,549 80,277 67,149 80,281 80,549 80,398 80,126 79,770 79,438 79.049 79,278 81890 83.269 84,524 85341 86,177 86,890 87,575 88484 89641
7 | Beam max extents | 14,939 | 17,326 24,021 24,936 24,020 17,326 14,938 13355 12,503 11,272 10,510 10,033 9,880 9,989 10,383 11,676 12,262 12,378 12420 14217 20472
8 Wetted Area m"2  1112,8  1196,6  1406,3 16514 1406.3 11966 1112,8 1077.6 1079,0 10949 11150 11250 11311 1137.2 11448 11528 1157.6 11756 12235 13332 16525 _
9 | Waterpl. Area m"2 874,04 99244 12657 15545 12657 99243 874,08 814,87 77948 752,61 727.86 702,62 690,80 693,93 710,17 72813 738,30 76899 84613 10103 1417.2 21350
10 | Prismatic coeff (Cp 0,581 0,537 0480 0551 0480 0537 0581 0620 0643 0666 0689 0704 0697 0,700 0,702 0705 0,706 0,707 0,703 0676 0625 0,627
1 Block coeff (Cb) = 0,308 0297 0272 0472 0272 0297 0308 0332 0360 0422 70,537 0510 0444 0389 0326 0304 0308 0331 0336 0314
12 |LCB from zero pt. (| 32,341 32,390 32464 32,522 32468 32390 32,345 32329 32,329 32,343 32,356 32,374 32403 32451 32,503 32,560 32,609 32,668 32,720 32,757 32,803 32,822
13 | LCF from zero pt. (| 34,205 34,382 35547 39,048 35552 34,382 34,208 34538 35785 37315 38624 39030 39,075 38912 38580 37,969 37,349 37,001 36,732 36476 36422 39777
14 | Max deck inclinatio 30,182 20,298 10,544 3,0010 10,543 20,298 30,182 40,109 50,064 60,037 70,021 80,009 90,000 99,992 109.98 119,98 129,97 139,97 149,97 159,96 169.96 179.35
15 |Trim angle (+ve by ' 4,0182 3,7700 34125 30010 34114 37700 40166 42418 46054 54505 75249 14,003 90,000 12,384 58276 36456 26107 1,9888 15518 12091 0,8880 06415

Figur 12 - Tabell verdier lastkondisjon tomme brgnner, uten ballast

Kandidathnummer: 10011, 10006
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I e LN MixGzE65% mat227deg | o R S T

T

i 4 5

%

50 75 100 125 150 175
Heel to Starboard deg.

GZ=5410m Heel to Starboard = 30,041 deg. Area (from zero heel) = 1213 m. deg.

Figur 13 - GZ-kurve Lastkondisjon tommer brgnner, uten ballast

Kandidatnummer: 10011, 10006

Stability
WGz
B Max GZ = 5,596 m at 22,7 deg.
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IP3005012
Bacheloroppgave
l
1 Draft Amidships m = 6,262

2 Displacementt 11247"
- oot deg e
4 Drat st FPm 5723
5 Draft at AP m . 6,801
6 Draftat LCFm 6,301
T Trim (+ve by stem) 1,078
8 (WLLlengthm 87,793
9 | Beam max extents 25 170
10  Wetted Area m"2 2904 6
1 Waterpl. Area m?2 | 2093,9
12 | Prismatic coeff (Cp 0,805
13 Block coeff. (Cb) : 0,775
14 Max Sect. area coe 0,972
15 "Waterpl area coeff 10,948
16 | LCB from zero pt. (42,456
17 |LCF from zero pt. ( | 38,893
18 (KB m 3423
19 |KGfuidm 4658
20 BMtm | 959
21 BML m 112,37
22 |GMt corrected m 8,361
23 (GMLm 11143
— 15018
25  |KMLm 11578
26 Immersion (TPc) to | 21,463
27 [MTc tonnem 149,00
28 [RM at 1deg = GMt. 16412
29 Max deck |n.cl|n‘at|o 07364

Kandidathnummer: 10011, 10006

Prosjektering av Brgnnbat: Vedlegg Maxsurf Stability

Equilibrium , lastkondisjon fulle tanker

Curve of Areas L‘

NTNU i Alesund
Var 2020

FP

1207

1007

Area m*2
@
=3

407

Sectional Area Curve
@ Area
@ Frame of Reference

Area =

o 10

155224 m"2  Station Position = 30,041 m

Figur 15 - Curve of Area lastkondisjon fulle tanker

0 40 50
Station Position m
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IP3005012

Bacheloroppgave
1 Draft Amidships m = 2,718
2 Dlsplacement t T 4085
3 Heel deg U000
4 Drat at FPm 1545
5 Draft at AP m . 3,891
3 Draft at LCF m '?”2680‘
i Trim (+ve by stem) 2,346
8 WL Length m 181,018
9 Beam max extents 24 957
10 Wetted Area m'2 20144
1" Waterpl Area m*2 1791 2
12 Prismatic coeff. (Cp 0,681
13 Block coeff. (Cb) | 0,624
14 Max Sect. area coe 0,939
15 Waterpl area coeif 0,886
16 LCB from zero pt. (| 41,612
17 LCF from zero pt. (43299
18 KB m 1521
19 KGfludm | 4973
20 BMtm 21184
21 BML m 1 202,53
22 GMt corrected m 17,731
= GML 5 S St
— i .
25 KMLm )
26 Immersmn (TPc) to 18,360
27 MTc tonne m _ 96;939
28 RM at 1deg = GMt. 12640
29 Max deck mcllnatlo 1 6018':

Figur 17 — Tallverdier lastkondISJon ‘tomme
brgnner, med ballast

Kandidathnummer: 10011, 10006

Prosjektering av Brgnnbat: Vedlegg Maxsurf Stability NTNU i Alesund

Var 2020
Equilibrium , lastkondisjon tomme brgnner, med ballast
Curve of Areas E]

7 i i
R R s e \\* ----------------------------------------------

E e i :

3 T H !

H \\: H
R L B D e S

Area m*2
&
~—~

e B L. e L e

40
Station Position m

Area = 71,016 m2 Station Position = 30,041 m

- Figur 16 - Curve of area lastkondisjon tomme brgnner, med ballast
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Bacheloroppgave

1 Draft Amidships m = 1,581
2 Dlsplacementt 2079
- = deg e A —
4 Drat at FPm  -0,617
5 Draft at AP m 371719
6 Draft at LCFm = 1,733
7 Trim (+ve by stem) 4,39
8 WL Length m 167,160
9 Beam max exte'nts 24,936
10 Wetted Aream?2  1651,7
1 Waterpl Area m“2 1554 8
12 Prismatic coeff (Cp 0.551
13 Block coeff. (Cb) = 0,472
14 Max Sect area coe 0,873
15 Waterpl area coeﬁ 0,928
16 LCB from zero pt. ( 32528
17 LCF from zero pt. ( 39 056
19 KGfudm 7257
20 BMtm 36309
21 BML m 1 258,58
22 GMt corrected m 130,279
23 GMLm 1265255
25 KMLm

- ImmerSI

27 MTc tonnem 62, 595
28 RM at 1deg = GMt.  1098,7
29 Max deck mclmatlo 2,9995

Figur 19 - Tallverdler lastkondISJon tomme
brgnner, uten ballast

Kandidathnummer: 10011, 10006

NTNU i Alesund
Var 2020

Prosjektering av Brgnnbat: Vedlegg Maxsurf Stability

Equilibrium , lastkondisjon tomme brgnner, uten ballast

Curve of Areas

Sectional Area Curve
| Area
B Frame of Reference

L
BOf <-oeennnene e
45T --ooreeeeseenneeaeaee
Q0 30F-eeeeeeseneneees
E
®
e
<
b
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/ \
| e | e St St
N\
/ N\
/7 N
[ L =
0 10 a0 30 50 0 0 80

40
Station Position m

Area = 49,622 m2 Station Position = 30,041 m

Figur 18 - Curve of Area lastkondisjon tomme brgnner, uten ballast
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Longitudinal Strength, lastkondisjon fulle tanker

Longitudinal Strength 3
6] 0.8 2007

Longitudinal Strength
W Mass

W Buoyancy

O Grounding

@ Damage/NBV

O NetLoad

@ Shear

@ Moment

0,61 1507

3 0,41 1007
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0,21 507
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061 -1501 :
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)08 2007 B 10 % 0 g 0 & 7 & %
Long. Pos. m

Mass = 192,119t/m  Long. Pos. = 30,041 m

Figur 20 - Longitudinal strength, lasktondisjon fulle tanker
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Longitudinal Strength, lastkondisjon tomme brgmmer, med ballast

Longitudinal Strength Z]
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Figur 21 - Longitudinal Strength, lastkondisjon tomme brgnner, med ballast

Kandidatnummer: 10011, 10006 Side 17 av 18



IP3005012 Prosjektering av Brgnnbat: Vedlegg Maxsurf Stability NTNU i Alesund
Bacheloroppgave Var 2020
Longitudinal Strength, lastkondisjon tomme brgmmer, uten ballast
Longitudinal Strength ﬂ
12,57 0,8 o et ) Mt i A . """"""""""" ; """"""""""" I' """"""""""" § """"""""""" """"""""""" g""'. """"""""""" :' """"""""""" Longitudinal Strength
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Figur 22 - Longitudinal Strength, lastkondisjon tomme br@nner, uten ballast
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