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The purpose of this paper is to reach the maximum energy recovery or maximum cold stream
outlet terminal temperature in plate fin heat exchanger (PFHE) with constant volume and heat
transfer area for specified maximum pressure drop. This paper presents methodology in
surface selection and design of PFHE where full pressure drop utilization is taken as design
objective in constant heat exchanger volume and heat transfer area. Several kinds of PFHE with
different fin type and geometries and different heat exchanger width, length and height could
satisfy the constant volume and area condition. Setting maximum pressure drop could reduce
these heat exchangers. While the fin type and dimension of each heat exchanger is extracted due
to constant volume-area and pressure drop conditions respectively, the terminal temperature of
the heat exchanger would be calculated utilizing thermo-hydraulic modeling of the PFHE.
typical gas turbine regenerator is chosen as case study. The methodology is applied to this case
study and results are shown. The surfaces which result in maximum energy recovery are
specified. In the cases in which energy recovery of some surfaces would be approximately the
same, other parameters such as frontal area and flow length will be considered.
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(kg/s)  3/24  7/24  
(°C)  175  430  
(bar)  1/9  03/1  

(Pa)  
3718  2688  
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) m(  85/0  91/0  85/0  
) m(  46/2  29/2  46/2  

Re )  4074  4090  3981  
Re)1265  1370  1275  
)W/m2°C(hc267  255  262  
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 3   
  1  2 1 2 

1  06/6  1/401 1/11  8/574  9/975  
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3  06/6  1/277  2/12  4/712  5/989  
4  06/6  7/323  5/11  1/658  8/981  
5  06/6  4/443   95/13  8/527  2/971  
6 06/6  1/401  1/11  9/574  976 
7  7/8  8/480   7/8  8/480  6/961  
8  7/8  1/334  1/11  9/651  986 
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  Ac  L1  L2  L3  Tc,2  

1-  02/1532  830/1  574/0  634/3  0/321  
1-  90/2195  588/1  694/0  469/3  4/350  
2-  02/1532  830/1  626/0  337/3  7/315  
2-  90/2195  781/1  694/0  092/3  0/347  
3-  49/1058  447/1  616/0  282/4  4/363  
3-  53/2721  704/1  548/0  088/4  7/362  
4-  40/1236  597/1  511/0  683/4  1/328  
4-  86/2513  423/1  605/0  435/4  2/360  
5-  76/1693  951/1  563/0  479/3  4/274  
5-  38/2016  556/1  739/0  321/3  9/308  
6-  02/1532  830/1  849/0  547/2  7/363  
6-  90/2195  402/2  692/0  298/2  1/361  

7  60/1836  711/1  626/0  563/3  8/336  
8-  22/1276  364/1  072/1  611/2  8/361  
8-  32/2490  039/3  499/0  517/2  5/361  
9-  18/1720  982/0  306/1  980/2  8/341  
9-  08/1994  748/3  362/0  814/2  8/343  
10-  06/2178  098/1  429/2  434/2  9/358  
10-  03/1526  967/3  392/0  454/2  4/357  
11-  14/1613  444/0  718/1  007/5  0/364  
11-  37/2055  767/4  147/0  469/5  6/332  
12-  60/639  759/1  308/0  062/7  5/359  
12-  84/3139  012/1  0/644  863/5  3/334  
13-  74/1989  743/3  603/0  691/1  4/340  
13-  44/1715  874/1  304/1  563/1  2/336  

 5    
      

  
)Pa(     )Pa(     

1-  32/57  52/1  95/134  78/4  
1-  31/55  47/1  28/134  76/4  
2-  04/58  54/1  11/136  82/4  
2-  32/61  62/1  58/138  90/4  
3-  23/53  41/1  78/132  71/4  
3-  71/46  24/1  52/130  63/4  
4-  35/55  47/1  34/136  83/4  
4-  60/46  24/1  47/128  56/4  
5-  22/47  25/1  32/128  56/4  

5-  41/52  39/1  23/135  79/4  
6-  92/48  30/1  40/131  66/4  
6-  31/51  36/1  31/134  76/4  

7  59/56  50/1  04/135  78/4  
8-  12/54  43/1  21/131  65/4  
8-  10/57  51/1  43/126  49/4  
9-  81/53  43/1  60/128  57/4  
9-  21/47  25/1  41/128  56/4  
10-  95/48  30/1  22/124  42/4  
10-  64/48  30/1  32/130  62/4  
11-  41/56  50/1  68/131  67/4  
11-  19/58  54/1  98/125  48/4  
12-  16/48  28/1  21/123  38/4  
12-  37/54  44/1  54/119  26/4  
13-  25/55  46/1  57/124  43/4  
13-  32/57  52/1  95/134  51/4  
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