熱交換器分析 (能研碩一)
Due: Oct. 20, 2009
Home Work 2. 
1. (10%) Briefly explain what is “F-factor” in the LMTD method. 

2. (25%) A gas turbine driven generator is to be installed at a power plant.  In order to obtain high system efficiency, the hot turbine exhaust gases (430oC) are used to preheat the combustion air, which leaves the compressor at 132 psia and 175oC.  The gas turbine operating conditions are given in Table 1.

Table 1.

	
	Turbine Exhaust (Gases)
	Compressor Discharge (Air)

	Temperature (oC)
	430 (Th,i)
	175 (Tc,i)

	Pressure (psia)
	16.1
	132

	Flow rate (kg/hr)
	90,000
	87,000

	Density (kg/m3)
	0.53
	7.36

	Specific heat (kJ/kg(K)
	1.083
	1.049


A cross flow plate fin compact heat exchanger is to be used for this heat recovery application.  A heat exchanger manufacturer has provided us a quote on a specific heat exchanger, using stainless steel fin materials, for the job.  Because plain fins are used, the flow is “unmixed.”  The design characteristics of this H-X are given in Table 2.

Table 2.

	
	Gas side
	Air side

	A (heat transfer area, m2)
	2,100
	1,400

	h (heat transfer coefficient, W/m2oC)
	86
	260

	( (surface efficiency)
	0.88
	0.78


(a) Calculate the H-X effectiveness using the (-NTU method, assuming unmixed cross flow.  Neglect wall resistance in calculation of U. 
(b) What is the leaving gas temperature?  Is it acceptable?
(c) Would the LMTD method offer any particular difficulties?  Discuss.
