1304 332 Unit Operation in Heat Transfer
Department of Chemical Engineering, Ubon Ratchathani University
Homework No.3 (New)
1. Air at 1 atm and 300K blows across a horizontal flat plate at a velocity of 33 m/s. The plate has constant surface temperature of 400K. Calculate the heat lost by the plate if the plate dimensions are 60 by 30 cm with the longer dimension in the direction of flow. Express in watts.
2. Engine oil enters a 1.25-cm-diameter tube 3 m long at a temperature of 38°C. The tube wall temperature is maintained at 65°C, and the flow velocity is 30 cm/s. Estimate the total heat transfer to the oil and the exit temperature of the oil.
Table 1 Properties of saturated liquids of Engine Oil (unused).
	T, °C
	ρ
kg/m3
	cp
kJ/kg.°C
	ν, m2/s
	k
W/m. °C
	α, m2/s
	Pr
	β, K-1

	0
	899.12
	1.796
	0.00428
	0.147
	0.911×10-7
	47,100
	0.70×10-3

	20
	888.23
	1.880
	0.00090
	0.145
	0.872
	10,400
	

	40
	876.05
	1.964
	0.00024
	0.144
	0.834
	2,870
	

	60
	864.04
	2.047
	0.830×10-4
	0.140
	0.800
	1,050
	

	80
	852.02
	2.131
	0.375
	0.138
	0.769
	490
	

	100
	840.01
	2.219
	0.203
	0.137
	0.738
	276
	

	120
	828.96
	2.307
	0.124
	0.135
	0.710
	175
	

	140
	816.94
	2.395
	0.080
	0.133
	0.686
	116
	

	160
	805.89
	2.483
	0.056
	0.132
	0.663
	84
	


