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Analysis of Frictional Pressure Drop Correlations of
Refrigerant Two-Phase Flow in Mini-Channel
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Abstract: This paper presents a comprehensive analysis of the frictional pressure drop correlations in two-
phase flow in mini-channel, describes the relationship of inheritance and development between the
correlations, and points out the innovation between different correlations. In order to evaluate the
universality and precision of various correlations, it establishes a large frictional pressure drop database,
which is specialized for mini-channels. This database includes 1302 and 1576 data points under
evaporation and condensation/adiabatic conditions, respectively. Finally, it evaluates and analyzes 26
correlations under different conditions. The results show that the Sempértegui-Tapia and the Kim
correlation have the best prediction ability under evaporation conditions and condensation/adiabatic
conditions, respectively. This paper provides some advice on the improvement of correlation.
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Tab. 1 Correlations of homogeneous equilibrium model
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Tab.2 C parameters of Chisholm correlation in different flow
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Tab.3 Separate flow correlations and empirical correlations
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Tab. 4 Frictional pressure drop database under evaporation condensation and adiabatic conditions
ba 1= T Dy/mm T.B G/(kg+s ' +m?) x FHAER e
[3] ZERETH 1.5 R744 300~600 0.02~0. 98 KT [ 265
[52] EETH 1.7 R290 100~500 0.09~1.00 I A 64
[53] kT 1.224.1.7 R717 100~500 0.05~0. 98 I 4 238
[54] HKETH 1.42 R744 300~600 0.04~1.00 IR [ 276
[55] ZER T 2.6 R600a,R134a 240~440 0.10~0.77 7K - 5] 4 21
[56-57] KKk TH 2.32 R134a,R245fa 200~500 0.21~0.99 K- [ 4 100
[58] EETH 1.0.2.2 R32 200~400 0.04~0.92 IR A 79
[59] ERETH 0.68 R134a 600~1 400 0.11~0.21  KFHEEE 83
[60] #E T 2 R32 100~400 0.02~0.90 K R4 69
[61] ZERTH 1.6 R134a.R1234yf 400~500 0.07~0.52 TR 78
[62] R TN 0.83.1.22.1.70 R134a 100~400 0.04~0. 36 T BB 29
[17] BB/ H T 0 0.529 R744 200~1 400 0.00~1.00 k=g 304
[44] Ve / a3k T 00 1.1 R134a.,1234yf, 100~1 200 0.03~0.97 [ 45 330
R1234ze(E) \R600a
[63] BBE/ R T 0. 762 R134a,1234ze(E) 200~800 0.10~0. 96 k=3 100
[64] BB/ H BT 0.952.1.152 R152a 200~800 0.11~0.90 [ MBIES 76
[65] g I F A 0.509.,0.79 R134a.245fa 350~2 000 0.00~0. 92 ke 305
[66] ik AT 0L 0.96.2.00,1. 23 R134a,1234yf 200~800 0.10~1.00 I 4 265
[67] VuE/ H T 0.96 R290 200~800 0.10~0. 96 B 45 48
[68] BBE/ T 1.152.0.952.1. 304 R32.R22.R152a 200~600 0.08~0.92 BB 148
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Tab.5 Comparison results of predictive data and experimen-

tal data
L TH ok MR T L

R PRS0
MAE/%  0x/%  MAE/% 030/ %
Byt Sk 47. 41 13. 44 37.00  37.73
Sck[12], 39. 04 26. 96 29.53  61.45
k127, 43.36  20.12 34,05  48.83
Scik[12]; 40. 32 25. 50 31.30  56.18
k2], 40. 69 24. 42 31.45  56.31
Seiik[13] 38.01 29.03 28.54  67.15
SCik[15] 44,55 17.59 34.26  48.45
SCk[17] 47.02 36.25 56.22  58.97
AR RE BRI ek 26] 30.36  48.23 31.10  54.98
SCiik[27] 79.73 0 74.15 0.70
k[ 28] 56.40  35.79 52.69  38.24
ik[29] 29. 34 53.00 24.68  72.86
SCHk[31] 41.01 32.10 35.65 44,77
SCik[32] 42.95 29.95 69.57  43.56
SCiik[33] 61.42 47.31 132. 95 7.86
k[ 34] 94.30  26.50  228.11  12.62

CHk[35-36]  53.88 33.33 125.56 15. 61

LR A SCHR[38] 37.83  39.65 29.47  69.61
SCHik[39] 29.82  61.62 37.39 52,44
SCik[40] 98.00  10.29  161.31 5. 64
Scik[41] 61.47  12.44 69. 91 5. 90
SCRik[43] 31,19 47.24 31,14 65.76
Scik[44] 25.65  67.90 32.55  61.64
Scik[45] 29.14  52.23 27.42 69,44
SCHik[46] 99.20  26.42  129.83  21.05
SCHk[49] 37.85  36.02 38.35  41.92
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