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Abstract : In this paper, for better boarding performance and pleasant boarding sensitivity of the ship, comparison and analysis was performed of
motion sickness questionnaire with MSI(Motion Sickness Incidence) calculation based on ship motion theory(Strip Method) due to sea condition, incident
angle in main sail way, economic speed, and calculation position of the training ship Kaya of Pukyong National University. On theses works, the rougher
sea conditions became, the higher total motion sickness rate was occurred. The weights of vertical acceleration and the rates of MSI were higher at the
bridge and the accommodation, which were located farther from the center of gravity of the ship. And effects of the vertical acceleration of the ship were
increased in rolling then in head sea. In comparison between motion sickness questionnaire with MSI calculation, when the vertical acceleration

increased, the motion sickness rate increased. The location to increase vertical acceleration and the location to cause motion sickness were agreed.
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Fig. 1. 2631-3 severe discomfort boundaries.
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Table 1. MSI of calculation condition

Item Calculation condition

Beaufort scale No.4, No.5, No.6, No.7, No.8

Encounter angle 90, 120°, 130 150°, 180°

Ship speed Fn = 0.230(12 knot)
A = Bridge(54.04, 0.0, 14.18)
Locations B = Engine Room(26.58, 4.20, 4.10)

C = Accommodation(44.60, 2.73, 4.41)
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Fig. 2. MSI measurement location of Kaya.
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Table 2. Conditions of ship and sea for MS experiments

Beaufort Wind | Significant Mean wave| Ship | Encounter

Exp. scale No speed | wave height| period |speed| angle

| (m/s) (m) () |(knot)| (deg)
Ist 4 6.5 1.0 3.86 12 120
2nd 5 9.41 2.0 5.46 12 150
3rd 6 12.35 3.0 7.03 12 180
4th 7 16.0 4.0 7.72 12 130
Sth 8 18.5 5.50 9.05 12 90
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Table 3. Rate of motion sickness of the 1st experiment

(Unit : Person, %)
Classification| BR.(A) | ENG.RM.(B) | ACCOM.(C) | Total
Number of 16 24 178 218
people (100) (100) (100) (100)
Peoples 6 7 57 69
getting MS (37.5) (29.0) (32.0) (31.6)
MS Ratio(%) 375 29.0 32.0 31.6
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Fig. 3. Vertical acceleration(the 1st experiment).
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Table 4. Rate of motion sickness of the 2nd experiment

F L

Table 5. Rate of motion sickness of the 3rd experiment

(Unit : Person, %) (Unit : Person, %)
Classification| BR.(A) |ENG.RM.(B)| ACCOM.(C) | Total Classification| BR.(A) | ENGRM.(B) | ACCOM.(C) | Total
Number of 28 24 166 218 Number of 16 16 174 206
people (100) (100) (100) (100) people (100) (100) (100) (100)
Peoples 19 13 103 135 Peoples 12 9 118 139
getting MS (67.8) (54.2) (62.0) (61.9) getting MS (75.0) (56.3) (67.8) (67.5)
MS Ratio(%) 67.8 54.2 62.0 61.9 MS Ratio(%) 75.0 56.3 67.8 67.5
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Fig. 4. Vertical acceleration(the 2nd experiment).
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Fig. 5. Vertical acceleration(the 3rd experiment).
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Table 6. Rate of motion sickness of the 4th experiment

(Unit : Person, %)
Classification| BR.(A) | ENG.RM.(B) | ACCOM.(C) | Total
Number of 18 12 180 210
people (100) (100) (100) (100)
Peoples 14 8 127 149
getting MS (77.8) (66.6) (70.6) (71.0)
MS Ratio(%) 77.8 66.6 70.6 71.0
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Fig. 6. Vertical acceleration(the 4th experiment).
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Table 7. Rate of motion sickness of the 4th experiment

(Unit : Person, %)
Classification| BR.(A) | ENG.RM.(B)| ACCOM.(C) | Total
Number of 18 25 167 210
people (100) (100) (100) (100)
Peoples 16 19 139 174
getting MS (88.9) (76.0) (833.2) (82.9)
MS Ratio(%) 88.9 76.0 83.2 82.9
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Fig. 7. Vertical acceleration(the 5th experiment).
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