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Type of flow Range of Gr, Pr c | n
Laminar 10" to 10’ 0.59 1

4

Turbulent 10°t0 10" 0.10 1
3

(ﬁm : Heat Transfer , A Basic Approach , M.Necati OZISIK)
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Orientation of plate Range of Gr, Pr C n Flow regime J
|
Hot surface facing up or 10° to 2X 10’ 0.54 _1_ Laminar '
cold surface facing down L 4
2X10" to 3X10" 0.14 _1_ Turbulent
‘ 3
- =
Hot surface facing down or 3%10" t0 3%10" 0.27 l Laminar
cold surface facing up 4

(1 : Heat Transfer , A Basic Approach , M.Necati OZISIK)
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A1319% 2.4 Typical values of the convection heat transfer coefficient h

Type of flow h, Wi(m? - °C)

Free convection, AT = 25°C
« 0.25-m vertical plate in:

Atmospherie air 5

Engine otl 37

Waler 440
« 0.02-m-OD* horizontal cylinder in:

Atlmospheric air 2

Engine oil 62

Water 741
+ (0.02-m-diameter sphere in:

Atmospheric air 9

Engine oil 60

Water 606

Forced convection
« Atmospherie air at 25°C with U = 10 m/s over a fat plate:

L=01m ; 39
L =05m 17
- o Flow at 5 m/s across 1-cm-OD cylinder of’:
Atmospheric air 85
Engine oil 1,800
e Water at I kg/s inside 2,5-cm-1DT tube 10,500
Boiling of water at | atm
« Pool boiling in a container 3,000
« Pool boiling at peak heat flux 35,000
« Film boiling 300
Condensation of steam at 1 arm
« Film condensation on horizontal tubes 9,000-25,000
» Film condensation on vertical surfaceg 4,000-11,000
« Dropwise condensation i 60,030-120,000

* OD = outer diameter.
1 ID = inner diameter,

(M1 : Heat Transfer , A Basic Approach , M.Necati OZISIK)
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