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An Analysis of the Thermal Performance of
the Glass Evacuated Tube Solar Collector
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Abstract

The thermal performance of the glass evacuated tube solar collector is numerically
investigated. The glass evacuated tube solar collector consists of a two-layed glass tube, a
copper tube, and the working fluid. The length and the diameter of the glass tube are
1,200mm and 38mm, respectively. The diameter, thickness, and length of the copper tube
and the flow rate of air are considered as the important design and operating parameters
of the collector. The effect of these parameters on the thermal performance of the collector
are investigated. The results show that as the diameter, the thickness, and the length of

the copper tube increase and the flow rate of the air decreases, the thermal performance
and the outlet mean temperature increase.
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nJ|SANH w A area (m’)

YV volume rate flow (m°/h)

r . radius (mm) m, : mass flow rate (kg/s]
t' . tthkDeSS [mm] Pg : gage pressure(pa) :O
d * diameter (mm] oo - specific heat(J/kg * K)
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E 1. The properties of the materials

property Density @ p Specific heat : ¢, | Conductivity © A Viscosity ' U
material (kg/m®) (J/kg - K) (W/m + K) (kg/m *s)
glass 27700 840 0.78
copper 8939.6 380.72 387.13
air 1.2047 1004 0.02563 0.00001817
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8! 1. Schematic of glass evacuated tube collector
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E 2. Standard conditions and variation of each parameter

arameter nominal variation
P | condition
length(mm) 1135 845, 990
COPPEL - dameter(mm) 19 12.7, 254
tube
thickness(mm) 1 043, 1.65
air | flow rate(m’/h) 10 75,15 20

12l 2. Experimental apparatus

12! 3. Experimental diagram
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18l 4. Comparison of the experimental and the
numerical results
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8! 6. Temperature distribution of the glass tube

32! 7. Temperature distribution of the glass tube
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712 8. Temperature distribution of the glass tube
outer surface

E 5. Qutlet temperature variation with the air flow rate

volume flow rate(m*/h) | Tessos(K) | AQ/Q(%)
7.5 314.5 4.02
10 309.6 2.85
15 305.4 2.37
20 302.3 1.9

HE 6. Qutlet temperature variation with the length of
the copper tube

length(mm) Tiosso.a(K) | AQ/Q(%)
845 306.0 1.23
990 307.4 2.12
1135 309.0 2.85

E 7. Outlet temperature variation with the diameter of
the copper tube

diameter(mm) Tlosso,a(K) AO/Q(%)
12.7 305.5 1.47
19 309.6 2.85
25.4 312.4 3.24

I 8. Qutlet temperature variation with the thickness
of the copper tube

thickness(mm) | Tiessoa(K) | AQ/Q(%)
0.43 309.5 2.84
| 309.6 2.85
1.65 309.9 2.87
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