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Fig.1 Construction of work and safety observation system by network camera
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Ratio of behavior

Table 1 Class of behavior

Class Behavior Direction
1 Standing position front side
2 back side
3 left pointing side
4 right pointing side
5-8 Sitting position Py,
9-12 | Walking toward .
13 Sidling left forward diagonal
14 left backward diagonal
15 right forward diagonal
16 right backward diagonal
25 %)
20 = Discrimination by programming calculation

= Discrimination by visual observation

NI

Class of behavior

Fig.2 Discrimination of behavior from controlled image
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Fig.3 Discrimination of elemental work
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Fig.4 Discrimination by calculation and observation
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Thermal data logger Denom. Composition of material sample Thickness
el teel plate without peinte mm
=" Al Steel plate without peinted 3
Wall material sample ' Radi A2 Steel plate with coating, 3mm
L / adiatipn sensor coating thickness100 micro meter
Thermocouple sensor ] /(BOth gdes) A3 Rie] wlatecwith heat el soats 3
Thietinal flow sencor : O / eel plate with heat shield coating, mm
N / - / coating thickness100 micro meter
[ ﬂl‘ ' / ﬂ ™ | A4 Aluminum plate 3mm
(Arranged at both ! = / qrmocouple
Sotarnnl aivd estertial : senpor B1 Clear float glass(CFG), only 3mm
surfaces) Thermal'dafa logger Thernjal flow B2 CFG with heat shield film (Sterling 60) 3mm
Pt ls senco: B3 Do. (Sterling 40) 3mm
]~ . (Arrangdd at all B4 Do. (Sterling 20) 3
.’ 5 extgefial surfaces) - (sterling min
L / / B5 Do. (Sterling 60) 8mm
C1 CFG in window frame 8mm
I_I/Heat shield material with heat shield film (Sterling 60)
Thermal flow sencor (polyurethane foam C2 Do. (Sterling 40) 8mm
Thermocouple sensor material IOOmm ) Cc3 Do. (Sterling 20) 8Smm
Pyranometer  (Arranged at all 5 internal surfaces) lined with aluminum foil)
Fig.1 Experimental setup for thermal characteristic 1 (2“0[? J: Solar radiation —
under solar insolation using thermal insulation box - 1,000
Q
= 800 Qin+Qout
o
‘g 600 .
© RUNRFR B TR I & o1 LA | on
o ZIEM (FFRXER, JUNKERERTEM) < T
s Y ¥R BV HAB (PFRYEE, JUNKZETEE) 200
E%;{—f IE‘Z 23 ﬁ; 48 8H 10:00 10239ﬁme 11:00 11:30
RERH= B \Tﬁﬁﬁ PR 2358 19,20 8 Fig.2 Consideration of heat balance on experimental value
O R AffBHETLE '

(material sample B2)
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Thermal load
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Al A2 A3 A4 Bl B2

= Reflec

= Transmissivity ratio Denom. Composition of material of wall  (Thickness)
* Absorptance ratio

B3 B4 BS

Denomination of sample

Fig.3 Thermal characteristic of material sample F4  SPC(7mm)+CFG(8mm, Sterling 20)

under solar insolation

(kW)

] Table 1 Condition of calculation and material of wall
tance ratio

E1  Steel plate without coating(SPN, 7mm)

i +Clear float glass(CFG, 15mm)

i E2  SPN(7mm)

g +CFG with heat shield film (Sterling 60)
E3  SPN(7mm)+CFG(Sterling 40)

E4  SPN(7mm)+CFG(Sterling 20)

Cl C2 C3 F1  Steel plate with coating (SPC,7mm)+CFG(8mm)
F2  SPC(7mm)+CFG(8mm, Sterling 60)
F3  SPC(7mm)+CFG(8mm, Sterling 40)

G1  Steel plate with heat shield coating (SPH,7mm)

(@) +CFG(15mm)

Air-conditioning load

5.000 G2 SPH(7mm)+CFG(Sterling 60)
’ G3  SPH(7mm)+CFG(Sterling 40)

Air volume

G4  SPH(7mm)+CFG(Sterling 20)

4,000
H1  Aluminum plate (AL,7mm)+CFG(8mm)

3.000 H2 AL(7mm)+CFG(8mm, Sterling 60)

lume

H3 AL(7mm)+CFG(8mm, Sterling 40)

B1B2B3 B4

Cl1C2C3¢C4

D1 D2 D3 D4

1r vo

H4 AL(7mm)+CFG(8mm, Sterling 20)
Dimensions of navigation bridge

_ 1 1.000 Breadth:13,600mm, Depth:7,200mm, Height:2,850mm
’ Window:Front 2,300 x 800mm, Flank:1,000 x 600mm
5 persons staying in the cabin

— 12,000

A

ANOEL - FALTOENICEATIRRORATEH

Fig.4 Calculating examples of air-conditioning and air volume W B0ERSH D, £, KEOEKREZZT 5 BRED

4:Ceil. 6:Back
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2.0 bfd ot b S L

—
S

S

-

Time

Fig.5 Calculating examples of dynamic thermal load

by methodology of response factor
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Skylight radiative heat: High
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(a) Metabolic heat : 0W (1.12Met)
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(b) Metabolic heat : 110/ (2.02Mer)
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(c) Metabolic heat : 1601 (2.48Mef)
Fig. 4 Storage of body heat in experiment

for varying radative heats of skylight
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