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℃
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Q
I

V

P

T2
qv

T T2 T1

Q

T1

1. 

q

P 1000[W]

 Q P 1000[W]

20% 1000[W] 1.2  1200[W]

w

VI 1.0[kVA]

 Q P V I

0.85

1.0[kVA] 0.85 0.85[kW] 850[W]

 20%

 850[W] 1.2  1020[W]

( )

e

( ) W 800[W]

 Q P

0.7

1143[W]

20%

 1143[W] 1.2  1372[W]

W

800
0.7

2. 

Q qm C (T2−T1)

ρ qv C T
60

1 10 4.2 103 2.0
60

1400[J/s]   1400[W]

Q [cal/h] [W]
 

qm ( ρ qv 60)[kgf/h]
γ 1[kgf/L]

( ) qv 10[L/min]
C 1.0 103[cal/(kgf ℃)]

T1 20[℃]
T2 22[℃]
T 2.0[℃]( T2 T1)

 60[min/h]
kcal/h kW 860[(cal/h)/W]

( )

20%

 1400[W] 1.2  1680[W]

Q
qm C (T2 T1)

860

1200000[cal/h]
860

1400[W]

1 10 60 1.0 103 2.0
860

γ qv 60 C T
860

20%

 1400[W] 1.2  1680[W]

Q  [W]([J/s])
 

qm (=ρ qv 60)[kg/s]
ρ 1[kg/dm3]

( ) qv 10[dm3/min]
C 4.2 103[J/(kg K)]

T1 293[K](20[℃])
T2 295[K](22[℃])
T 2.0[K]( T2 T1)

(SI ) 60[s/min]

P.20

HRS 
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V

15 32℃ 20℃

20℃

Q t [kJ]

3. 

( ) Q [W]([J/s])

m ( ρ V)[kg]
ρ 1[kg/L]
V 20[dm3]
C 4.2 103[J/(kg K)]

T0 305[K](32[℃])
t Tt 293[K](20[℃])

T 12[K]( T0 Tt)
t 900[s]( 15[min])

( ) Q [cal/h] [W]
 

m ( ρ V)[kgf]
γ 1[kgf/L]
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C 1.0 103[cal/(kgf ℃)]
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t
1 20 4.2 103 12

900
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Q
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)
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1. 

2. 
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C 4.19 103[J/(kg K)]( 1 103[cal/(kgf ℃)])

2.

)

  5℃
10℃
15℃
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[J/(kg K)] γ[kgf/L]
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4.19 103
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4.18 103

1 103

1 103

1 103

1 103
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1 103

1 103

1 103
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1.00
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ρ
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3.91 103

3.91 103

3.91 103

3.91 103

3.91 103

3.91 103

3.91 103

3.92 103

0.93 103

0.93 103

0.93 103

0.93 103
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0.94 103

0.94 103

0.94 103

1.02
1.02
1.02
1.01
1.01
1.01
1.01
1.01
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1.01
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SMC (M-C03-3)
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1
1.5 3)

3) 1
1  

(
)

(ISO/IEC) (JIS) 1)

2)

1) ISO 4414: Pneumatic fluid power – General rules relating to systems.
 ISO 4413: Hydraulic fluid power – General rules relating to systems.
 IEC 60204-1: Safety of machinery – Electrical equipment of machines. 
   (Part 1: General requirements)
 ISO 10218-1992: Manipulating industrial robots - Safety.
 JIS B 8370: 
 JIS B 8361: 
 JIS B 9960-1: ( 1 )
 JIS B 8433-1993: 

2) 
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