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Influence of Backplate width and port size on the performance of Aluminum based minichannel solar collectors
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4 Motivation N/ Methods N7 Highlights

» Analysis for the back plate efficiency has been carried

The Earth’s natural gas resources are finite and limited. About

1.08x10%4 kW reach the Earth’s surface from the sun. Total solar Engineering Equation Solver (EES) Is used to determine out in view of the inherent gaps between minichannels
irradiation absorbed by Earth is 7500 times the world’s total the performance of the collector system for the described welded to the header due to production limitations.
energy annual demand [2]. Natural gas plants have shown to varying conditions. The test conditions adopted according > A constant heat exchange width per tube and constant
be susceptible to leaks. to the experimental conditions are: Incoming heat flux: 800 glass-minichannel surface height is maintained to keep
109.000 Metric tons of Natural Gas leaked Fomates of natura gas leakage at Aliso Canyon sl ey muletive leakage W/m?; ambient temperature: 30°C; Inlet temperature: 35°C; the _v_olume of the collector _system the same.
, : - ; Mass flow rate: 0.109 kg/s and wind velocity 5 m/s. » Addition of the back plate increases the heat transfer
Same As: o] e — surface area.
. 9,156,00 metric tons of CO, . : j > The efficiency of the collector and heat removal
»1,030,268,900 gal. of gasoline burned * / Yo . w capacity linearly increase with plate width, as it can be
- $21,545,930 worth of natural gas waste N 5 N3 o 20 v 27 D508 D811 DA DA a1 1am08 s 22 _ . seen in Fig.3,
Fig.1 Natural gas leaked in Aliso Canyon The collector performance depends on the fin efficiency of > As seen in Fig.4, the pressure drop and Nusselt
Abstract the minichannel cross gection (Uf),_ backplate efficiency numl:?er_a_re found to increase initially, but after a
—_— (Mpiate ). The collector Is characterized by performance certain limit, the pressure drop reduces. Consequently,
Minichannel based solar collectors have gained popularity due parameters: Heat recovery factor (Fg) and collector around the same fin width, the Nusselt number also
to better performance over standard solar collectors. They act as efficiency factor (F') [3]. The efficiency (n) of the collector is reduces. N | |
absorber surfaces and directly transfer heat to the working fluid. a dlr_ec_t function of heat recovery factor_ ( Fr ). The » The heat carrying efficiency Is denoted as fin
Performance analysis on aluminum based minichannel system description of these parameters can be found in [3]. efficiency. From Fig.4, it can be seen that it reduces as
can be found in [1-2]. th_e_plate wiglth i_nf:reases. At th_e same time, _the
_ _ R |t minichannel fin efficiency reduces since the port height
One of the ways to enhance the performance Is to introduce a eSUuUlIlS ncreases.

backplate [3] which Iincreases the heat absorption area. Here we
analyze the effects of having a backplate in a constant heat
exchange surface with a width of 200mm per tube. or9]
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Fig.2 Representation of the minichannel system with backplate
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Future Direction

The model developed gives an understanding on the
effect of various minichannel geometries for future
collector considerations. It also shows, a backplate can
be welded to the minichannel surface to increase the
lss performance.

B
o

0.99

hodd
~

D
N
Ut [W/m?K]

TR TR (RN TN TR TR TN NN TR TN TN NN NN T N T Lo
o «

- 097}

O b " e Ct i V e 0.750 0.01 Fiﬁﬁdth [m] 0.03 0.04 0'960 0.01 10.02 0.03 o.oii6 Refe re n CeS
_I_ | (T m [1] Duong, Van Thuc. (2015). MINICHANNEL-TUBE SOLAR THERMAL
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a total width of 100mm. We aim at keeping a constant hydraulic B [ S 1
diameter. As a result of changing the port width, the height of the . | *
port changes, which varies the air gap between the top of the

tube and the glass cover, as seen Iin Fig. 2. The distance
between the plate and the glass cover is kept constant at 210mm.
The performance will be analyzed with respect to the flow
performance and fin - plate efficiency.
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