1A #2448 Evacuated CPC HE719 dA% vl /BM2 9

2] fEHiAeE ey
Journal of the Korean Solar Energy Society
Vol. 24, No. 4, 2004

347} Z48 Evacuated CPC HE7]¢]
2% B

SNe* 2 MEE*
*Qletetw e A Esk i (dalim3 @naver.com), **Qlettiern gkl 714 & &3 adue @origio.com),
rolshislw ) Al 2e 3} seotb@inha.ac.kr)
Comparison of the Thermal Performance with
Stationary and Tracking Evacuated CPC Collectors

Yun, Seong-Eun*, Kim Yong**, Seo, Tae-Beom™™*
"Dept. of Mechanical Eng.. Graduate School, Inha University(dalim3@naver.com),

**Dept. of Mechanical Eng., Graduate School, Inha University(adue@origio.com),
“**Dept. of Mechanical Eng., Inha University{seoth@inha.ac.kr)

Abstract

A numerical study is performed to investigate the effect of sun tracking on the thermal
performance of the evacuated compound parabolic concentrator (CPC) collectors. The
evacuated CPC collectors consist of a two-layered glass tube, a copper tube and a
reflector. The collector has a copper tube as an absorber and a reflector inside a glass
tube. The water is used as a working fluid. The length and the diameter of the glass tube
are 1,700mm and 70mm, respectively. The length and the diameter of the copper tube are
1,700mm and 25.4mn, respectively. Ray tracing analysis is carried out in order to compare
absorbed heat fluxes on the absorber surface of the stationary and tracking collectors. The
collected energy is calculated and compared with that on a fixed surface tilted at 35° on
the ground and facing south. The results indicate that the collected solar energy of the
sun tracking system is significantly larger than that of a stationary collector. The sun
tracking evacuated CPC collectors show a better performance with an increase in the
thermal efficiency of up to 14% compared with an identical stationary collector.

Keywards : Evacuated compound parabolic concentrator (Evacuated CPC), Tracking (F%)
Thermal performance (€4%)
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i 2. Absorbed heat flux on the surfaces of stationary
and tracking collectors

Incidence

Absorbed heat flux (W/m®)

angle Stationary Tracking
0° 591.16 591.16
15° 537.09 573.13
30° 511.40 538.70
45° 306.33 437.50
60° 214.44 326.56

I 3. Efficiency of stationary and tracking collectors

Efficiency(%)
In%dgelgce Stationary Tracking
0° 64.0 04.0
15° 04.2 04.2
30° 61.1 64.3
45° 53.2 64.8
60° 44,2 | 65.6
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