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Enhancing the thermal of a phase change energy storage assisted 1

ventilation system via unit structure optimization for data center 2 
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Nomenclature

T  g Gravity  m/s2 

Tin, Tout 
Area average air temperature at the 

 
 volumetric heat source, W/m3 

Tpc Phase change temperature,   
Coefficient of thermal 

expansion  

T T= Tin- Tout,   Thermal conductivity, W/(m·K) 

 Average temperature difference   

P Pressure, Pa R Thermal resistance, /W 

cp Specific heat, kJ /(kg·K) Abbreviation 

 Volumetric heat source, W/m3 IAT Inlet air temperature 

t Time, s  ASV Air supply velocity 

f Liquid fraction PCT Phase change temperature 

L, W, H Length, Width and Height PCES Phase change energy storage 

Wr 
Anterior-to-posterior slope ratio of 

PCP 
PCM 

Phase change material 

Lf Length of fin  PCP Phase change plate 

Va Inlet air velocity, m/s V Value coefficient 

Greeks F Function coefficient 

 Density, Kg/m3 C Cost factor 

 
Dynamic coefficient of viscosity  

N·s/m2 
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1

 2 

Paraments Values 

Material Paraffin wax 

 25. 84 

Density (kg/m³) 880 - 770 (solid-liquid) 

Thermal conductivity (W/(m·K)) 0.21 

Latent heat (kJ /kg) 217 

Specific heat (kJ /(kg·K)) 3.22 

Flashing point  250 

 200 

Pure solvent melting heat (J/kg) 165900 
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Model W1 (cm) W2 (cm) Wr W1:W2

Experiment 3 3 1

1 3.33 2.67 1.25

2 3.6 2.4 1. 5

3 3.815 2.185 1.75

4 4 2 2
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1

 2 

Case Tin  (°C) Va  (m/s) Tpc  (°C)   (W/(m·K)) 

1 32 3 25. 84 0.21 
2 30 2 25. 84 0.21 
3 28 2 25. 84 0.21 
4 32 2 25. 84 0.21 
5 34 2 25. 84 0.21 
6 36 2 25. 84 0.21 
7 30 1.5 25. 84 0.21 
8 30 2.5 25. 84 0.21 
9 30 3.0 25. 84 0.21 
10 30 3.5 25. 84 0.21 
11 30 2 23 0.21 
12 30 2 24 0.21 
13 30 2 25 0.21 
14 30 2 26 0.21 
15 30 2 27 0.21 
16 30 2 25. 84 0.11 
17 30 2 25. 84 0.31 
18 30 2 25. 84 0.41 
19 30 2 25. 84 0.51 
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System Cost (¥ Ten thousand)     

Pre-optimization system 1.09 0.45 61% 0.43 0.93 

Optimized system 1.35 0.55 83% 0.57 1.05 

Change + 0.30 +0.1 +22% +0.14 +0.12 
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