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Table 1 Variation of overall energy efficiency index with flow velocity at different index n

WHE (m/s)

5 %n HfH Ji
0.3 0.4 0.5 0.7 0.8

0.28 255.49 260.77 264.01 265.76 266.77 267.20 263.33 16.86
0.29 231.63 235.16 237.09 237.86 238.08 237.87 236.28 5.29
0.30 210.01 212.07 212.93 212.89 212.48 211.76 212.02 0.98
0.31 190.41 191.25 191.23 190.55 189.63 188.53 190.27 0.90
0.32 172.65 172.48 171.75 170.55 169.25 167.85 170.75 3.05
0.33 156.54 155.55 154.26 152.66 151.06 149.44 153.25 6.14

1/3 151.51 150.29 148.83 147.13 145.44 143.76 147.83 7.23
0.34 141.94 140.29 138.55 136.65 134.83 133.05 137.55 9.38
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Energy efficiency evaluation method for plate heat exchanger

ZHANG YanFeng', JIANG Chen', SHOU BiNan®, ZHOU WenXue’ & BAI BoFeng'

! State Key Laboratory of Multiphase Flow in Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China;
% China Standardization Committee on Boilers and Pressure Vessels (Beijing) Technology Service Center CO., LTD, Beijing 100011, China;
3 LanZhou Guanyu Heat Transfer and Energy Saving Engineering and Technology Research CO., LTD, Lanzhou 730050, China

In heat exchangers, heat transfer between the cold and the hot fluid consumes pumping power. Evaluating the energy
efficiency of this process scientifically and quantitatively is an urgent issue for both academic research and industrial
applications, and has important significance to energy saving and emission reduction. We comprehensively analyzed the
flow and heat transfer characteristics of water-water heat transfer process without phase-change in a heat exchanger, and
proposed the energy efficiency index (=k/Vp", k is overall heat transfer coefficient and Vp is flow pressure gradient). EEI
reflects the inherent energy efficiency properties of a heat exchanger, which represents the overall heat transfer
coefficient per equivalent flow pressure drop consumption. At a given temperature difference and fluid flow rate, for the
heat exchangers with the same heat transfer area and fluid flow length, bigger EEI means a lager heat transfer rate per
equivalent pumping power consumption. EEI is independent on the heat transfer area; no dependence or weak
dependence on the flow velocity can be achieved by choosing the index 7 reasonably, indicating a good stability of EEI.
Evaluation result based on national standard of heat exchanger performance test measured could represent the energy
efficiency of the heat exchanger. Combined with the water-water heat transfer process without phase-change flow and
heat transfer performance database of the plate heat exchangers, the value of index n and the overall EEI distribution of
plate heat exchangers in industry are obtained, providing a basis for the classification of the energy efficiency of plate
heat exchangers.
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