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Abstract

systems, and their performance parameters directly affect the thermal performance, durability, reliability, and energy-

All-glass evacuated solar collector tubes are an important component of solar thermal utilization

saving effect of solar thermal utilization systems. Based on the introduction of the basic structure and working
principle of evacuated tubes, this article provides a detailed analysis of the research progress on key technical
parameters, such as optical and thermal properties that affect the performance of evacuated tubes, as well as other
technical requirements, such as glass tube materials and vacuum properties. On the basis of long-term scientific and
testing work, suggestions were proposed to improve the product performance of evacuated tubes, including
optimizing glass tube production, developing new coatings, enhancing vacuum performance, innovating technology,
developing advanced equipment, and revising standards.

Keywords All-glass evacuated solar collector tubes, Solar selective absorbing coating, Optical property,
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Fig. 1 Structure and components of evacuated tubes
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Fig. 2 Cloud diagram of temperature and velocity distribution
inside the evacuated tube'. (a) Cloud diagram of tem-

perature, (b) cloud diagram of velocity

2 EFEXEEASHSLSERERK

H GB/T 17049 #ifE ] 1, B2 E MH AR SH0
FEAARE . 25 01 B 2 K. ol G K S 6 R B L S 243
WRB B PERE . TPy | R BUHLAR e
S5 R4, Hoh B oG BT A B 1 S 50RT 43 R
“EVERE AR BE T R

S 2E M BE S B 32 A B B A Y K B 3
Fb 7. POBEEAE I B I B o 420 M R A U4 )2 B9 K B
WCHE o LA B ER B L &, 555 PMERES BT 54
FE 23 WP RESHL Y. [l K BH 48 IR i 1L P 2
AR UL S VBT R SO TE bR R
AR S 2 TR B iR A WL 1.

21 BEEEXRFEESHOSW

A 1A, SR R PR T L < M,
VUK PR R S o B A i A e R A, Bl
PR BB A A1 3 T A FH B R P S TR 2 b ) i R
2, M IR BE R 2 o SRS B A 1R



%2 M

T A A 2RI R A PE R S BT T ik i 103

F 1 GB/T 17049—2005 HEZE X BREARSEIEREX

Tab.1 GB/T 17049—2005 requirements for key technical parameters of evacuated tubes
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Fig.3 Schematic diagrams of coating structures'”. (a) Gradi-

ent film, (b) interference film
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Tab.2 Comparison of technical parameters in different evacuated tube product standards and suggestions for revision
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