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Research on Dynamic Energy Consumption of Front Warehouse
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Abstract To study the dynamic load of assembly cold storage under actual operating conditions, this study used prefabricated cold stor-
age in Shanghai as the research object and tested its actual load with a refrigerated area. The results showed that the relative error of the
dynamic load model of the assembly cold storage was reduced from 17. 8% to 5. 26% after considering the factors of goods entering, which
improved the calculation accuracy of the dynamic load of the cold storage and proved that the model was accurate. MATLAB was used to
establish a mathematical model of factors related to cold storage load. The results show that when the pressure difference between the inside
and outside of the cold storage exceeded the optimal operating range of the air curtain machine, the load of the cold storage caused by per-
sonnel entry and exit increased with the increase in internal and external environmental differential pressure, outside relative humidity,
outside temperature, and frequency of personnel entry and exit. For this type of small assembly cold storage, the load of cold storage under
a high utilization rate was mainly caused by the heat and mass exchange at the door. From an economic point of view, optimizing the rele-
vant parameters of the air curtain to extend the optimum operating range of equipment could further reduce the load of cold storage and a-
chieve energy saving.

Keywords front warehouse; assembly cold storage; 3R2C model; cooling load
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Fig.1 3R2C model of multi layer flat wall structure
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Tab.1 Structure details and material property parameters of assembly cold storage
G SRR R L/m A (W/(m-K)) p/ (kg/m’) C/(J/ (kgK)) R/(m*-K/W)

1 B AR AN — — — — 0. 083
2 TR 0.000 5 58.200 7 850 480 0. 000 008 6
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Fig.2 Inner wall frequency responses of heat transfer

for assembly cold storage
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Tab.2 Parameter of 3R2C heat transfer model

" R,/ c,/ R,/ C,/ R/ Co/ R,./
(m*K/W)  (J/(m*-K)) (m*K/W)  (J/(m*K)) (w-KW) (J/(mK))  (m*K/W)
B 1 0. 083 6 335. 040 4.125 6 335. 040 0. 125
AL 2 1. 444 6 335. 040 1. 444 6 335. 040 1. 444 12 670. 080 4.333
Pk tsiy 0. 084 2 587. 850 4.124 10 082. 230 0.125
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