
①

②

℃

③



℃ ℃

















：

✔

✔ ✔ ✔

✔ ✔ ✔



γ β

℃

℃

℃

℃



（ ）

（

（ ℃）

（ ℃）

（ ℃， ）

（

（℃）

（





r = f ×
L

D
× P ×

V2

2

Re =
ρ × V × D

μ

1

f
= −2log (

e

3.7D
+

2.51

Re f
)

• r = head loss (Pa) 

• f = friction factor 

• ρ = density of the fluid (kg/m3)

• V = the velocity of the fluid (m/s) 

• D = the pipe inner diameter (m) 

• L = pipe length (m) 

• e = relative roughness 

• Re = Reynolds number 

• μ = dynamic viscosity (Pa·s)
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