54 B 1M PO IR R =54k (H A FHEE M) Vol. 54 No. 1
2022 4F 2 H J. Xi"an Univ. of Arch. & Tech. (Natural Science Edition) Feb. 2022

DOI; 10.15986/j. 1006-7930. 2022. 01. 018

EZEAXMHETZSERARAENFELRHAR
IRF, AHE, T A

(1. TE @M ERE ML S, Prg W% 710055; 2. PR EMBE R @MiIgafly S TRE%B, BV Fi% 7100555
3. BRI TR ARG RAF, Jbat 102600)

FEBE I,

WE: EOMIeoHE T ESERARSEMRRG PR . B DR AR s B &, B A SL 5 T B
WIS T AR PR AR ST . R TR E, REREEMNT, A B RMSERG . W 8w 52 L 28 e i,
ZERFW, RIS, 2R AEHES I Rl Ok BH 4 SF o B 3 R 52 0E 1) 38 K a3, SRS PRLPT R A0S FE B AH LA Ak i 3
T 8 Y 5 Ja) SR PR 07 R 415 8 3k Jm) SR 77 2R BBl sk T B T o P B K e . XMEMR G T b E £ B, R
Ve RS EE L1249k 866 ~93%, ML RGN K . AT L) 95 7% ~14%. AWE B ARG EHITE
K, WItHEAREHELZERHRERS EME | AR B T B

KEIR: KBHAE; =REMR IR, Kit2%

FENZES: TUS3 XHiREE: A XEHS: 1006-7930(2022)01-0142-07

Experimental study on resistance characteristics of evacuated tube
solar air heating system
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Abstract: Through theoretical analysis, the influencing factors of collector, pipeline and local component resistance
in evacuated tube solar air collector system were clarified. Then, by means of experiments, the variation laws of
collector, transmission and distribution pipeline and elbow resistance under different solar radiation intensities,
collector working fluid temperatures and mass flow rates were studied. The results showed that under stable
conditions, the pressure drop of air collector increased positively with the increase of solar radiation intensity, and
the impedance coefficient of collector had a similar trend with the pressure drop, while the equivalent local
resistance coefficient of the pipeline and the local resistance coefficient of the elbow increases logarithmically with
the increase of fluid temperature. After unitizing the resistance of the collector system, it was found that the
collector pressure drop accounted for about 86% ~ 93% of the total pressure drop of the system, and the
transmission and distribution system (unit pipe length, single local elbow) accounted for about 7% ~14%. The
simplified calculation formula of system resistance was summarized, which could calculate the resistance of solar air

collectors with different groups of evacuated tubes and different transmission and distribution lengths.

Key words: solar energy;solar air collector;resistance characteristic;design parameter
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Fig. 1 Operation schematic diagram of vacuum tube solar air

heating system
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Fig. 2 Experimental schematic diagram of resistance

characteristics of vacuum tube solar air heating system
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collector under different solar radiations
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