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Capacity Match of Solar-driven Thermoelectric Ventilator System

ZHANG Ling", XIE Lei, LIU Zhongbing, MENG Fangfang, LUO Yongqiang
(College of Civil Engineering, Hunan University, Changsha 410082, China)

Abstract: A solar-driven thermoelectric ventilator was designed, by adjusting the input voltage of the
thermoelectric ventilator to adapt the requirement of fresh air load varied with times. The capacity matching
relationships among PV modules, thermoelectric ventilator and battery were analyzed, and the corre-
sponding numerical model was also developed. The working condition of thermoelectric ventilator for an of-
fice with a fresh air of 90 m®/h at 8:00 to 18:00 in Beijing from July 21* to August 21* and from January
1* to 31" was simulated. The simulation results show that during the simulation period, the total output of
PV modules was 94. 24 kW, and the total electricity consumption of thermoelectric ventilator was 64. 35
kW, the maximum power consumption of continuous rainy weather was 1. 19 kW, and the system’s aver-
age cooling COP can reach 2. 50 from July 21st to August 21st. The total output of PV modules was 50. 29
kW, and the total electricity consumption of thermoelectric ventilator was 40. 54 kW, the maximum power
consumption of continuous rainy weather was 1. 51 kW, and the system average heating COP can reach
3. 02 from January 1st to 31%.
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Fig.1 Schematic diagram of the solar-powered

thermoelectric ventilator

2 KFHEERRFR RETELAEHFRE

2.1 RAEFRVNETECRYFEE

AR FIE 1 7 A0 B L ] v (Rl 50 4R g 22 A
PG AR ARG HEA TR PR KA AR &
K 2 B,

—_—_———— e — — —
(AR BT |

R | =D = |

L g o

T d

E-LCES S T |

i = e |

EE ilmﬁtm | HERRBE T o ENHRRE . |
| = <

B2 3R Al |
Fig.2 Model diagram of the thermoelectric ventilator
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