Dependence of the Efficiency of a Gridded Solar Air
Heater on the Mass Flow Rate. . 1.
Dickinson

Tyler Ralston, John Root, Jonathan Barrick, and Hans Pfister

A new design of a cost-effective, gridded solar air heater with a high solar to thermal energy conversion efficiency is presented, featuring an increased air to absorber interaction, while still allowing high mass flow rates. We investigate the dependence of this

solar air heater’s conversion efficiency as a function of its mass flow rate and find that the efﬁciency significantly depends on it. Our investigation shows that the conversion efficiency of our solar air heater approaches 80% as the mass flow rate is increased

to 0.06 kg/s. As the conversion efficiency depends linearly on the mass flow rate, a significant component of this investigation is the calibration of the anemometer. The findings of this research are based on data taken during both the winter and the summer
seasons.
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The Dickinson SAH was designed and built by Sung Woo Kim ‘13, Rick Lindsey, and Hans Pfister.

o 4
T =1 o ) 0,40 =0AT Thermal Losses vs.

2000 Temperature Difference * The experiment shows an approx. linear
¢ relationship between the temperature gain and

— the total thermal losses. References

The non-zero y-intercept is representative of the , _
1. Dave. "A Half Project." Solar Air Heater. Bryantbay2 Blogspot, 3 Feb. 2011. Web. 10 Apr. 2015.

= Wity Bata reflected radiation that never enters the SAH 2. Mahmood, A.J., Aldabbagh, L.BY., 2013. Double Pass Solar Air Heater with Transverse Fins and without Absorber
(2013-14) We can achieve smaller thermal gains by 3, Photovarilc Paneks. Sunol, nc Web. 40 Apn 3015,
¢ Summer Data increasing the air flow Speed, Ieading to decreased 4, Recommended Products for Renewable Energy with Vernier and LabQuest 2. Vernier Software & Technology.

Qloss = cond (T;ns T mb) + hrad (Tms T
- (2014 NEW) . o Web. 10 Apr. 2015. <http://www.vernier.com/products/packages/renewable-energy/labg2/>.
TOtaI Iosses are dII'ECt|y dependent UPOI'I the ! |055e5 and hence a h|gher eﬂ:lClenCV 5. Romdhane, B.S., 2007. The air solar collectors: Comparative study, Introduction of baffles to favor the heat

. . 5_0 100 transfer. Sol. Energy 81 (1), pp. 139-149.
temperature galn Of the SAH Difference in Temp. (°C) 6. Solar Air Heater. Web. 10 Apr. 2015. <http://www.solarairsystems.com/shop/>.

7. Solar Air Heater Pt 1. YouTube, 22 Dec. 2008. Web. 10 Apr. 2015.

CO n St r u ct i O n Of n eW D i C ki n S 0 n SA H 8. Solar Panels Cost Guide | Prices and Calculator. Solar Panels Cost Guide. 2013. Web. 10 Apr. 2015.

9. Weiland, J. DIY Solar Heating with the Heat Grabber. Mother Earth News. Sept.-Oct. 1977. Web. 10 Apr. 2015.

1| A
[ ..“_..'.

=
I
o
o
- ‘i?
r’-iﬂﬂ_ i
w®

C
_—,
L_ L g

which simplifies to

ARy
| Sy

Thermal Loss (W)






