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ABSTRACT: High temperature and high low temperature cycle change are easy to cause material aging, product performance
degradation and even failure. This paper designs a equipment of accelerated test in natural environment, which can effectively
strengthen the solar radiation heat effect, and uses the natural environment stress to construct the test microenvironment with
extreme temperature conditions. The equipment consists of a test chamber, a solar tracking base and a contrallen. Five sides of
the test chamber are double-layer insulation structure and the top is made of 2mm thick single-layer aluminum alloy plate. The

chamber surface is coated with solar heat absorbing coating ,and the heat absorption rate is more than 90%. Then the black test
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chamber is installed on the solar tracking base. PLC was used to control the test parameters of the tracking base and the cham-

ber, so that the chamber cover is always vertical to the sunlight. The designed natural acceleration test equipment can not only

achieve high-efficiency solar and heat enhancement, but also produce greater temperature difference between day and night and

season, and also take into account the influence of other environmental media on the test samples. The developed

high-efficiency solar thermal collector natural environment accelerated test equipment is less difficult to process and manufac-

ture, has low energy consumption and high efficiency to cost ratio, and is more suitable for the evaluation of environmental re-

sistance of internal products of outdoor equipment.

KEY WORDS: high-efficiency solar thermal collection; accelerated test in natural environment; solar tracking; black chamber;

solar thermal enhancement
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Fig.1 Schematic diagram of the overall structure of the
accelerated test in natural environment equipment for
high-efficiency solar thermal collector

2.2 RIEFHFBHEIT

IR AR AL Z — , 80 K B4R
SN R AL, PR R — AR OB . T
JEABE T, IR e e TR IR AE N, AR 2 A ER
BENE 1, AT SOk g A S AT, R
HARZ W Im PR T PR Re 4 AL AL

RIGAHEROF AR IR . 4635 . NIEIRAL & FIAMEIR
A EFTRAT L NG A FIMEIR A G L% THE
PRFEARMI AT, F o5 o B A 2 T AR R T
BT I FA R SEARAE Sy 28540 S o X0 A 45+ T 1]
2 RN

K2 lsAEshi

Fig.2 Schematic diagram of test chamber structure
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Fig.3 Schematic diagram of circulating air duct
structure in test chamber
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