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Abstract

This paper presents the effect of solar collectors on the performance of solar tracking
daylighting systems. A series of measurements were made for two different types of solar
collectors mounted on double axis solar trackers: Parabolic dish concentrator and Fresnel Lens.
Indoor light levels were measured at different locations of an office space (longitude: 126.33 E,
latitude 33.45 N) as photo sensors were placed on a task plane 80 cm above the floor. To
accurately monitor the applicability of the systems, measurements were performed under clear
and overcast sky conditions with the roll-screen (on the south window) in the down position.
Comparing the illuminance data, the system with Fresnel lens outperformed that of parabolic
dish concentrator. On clear days, the former delivered the light levels of 400~600 lux on the task
plane whereas the latter recorded 100~200 lux. Depending on the amount of cloud cover, on
overcast days, illuminance readings fluctuated to some extent.

Keywords: (El¥527¢*])Solar Tracking System, (Z& WA, =l Fl=)Parabolic dish,
Fresnel lens, (}237])Concentrator, (‘2 Z%)Interior lighting
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Fig. 1 Optical elements used for feedback control
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2.2 Parabolic dish® Z/27|
w2 Apo|Ae T 7HA] 39 e HB7)E Aol shu+= Parabolic dish@ #337]0]H o2 Slu+= Fresnel
lens@ Z%7]0ltt. Fig. 2+ g R4o17] 918t Parabolic dish® 337]¢] 1AES} Y& HojFe,

*— Second reflector

l Solar ray —»

|

Homogenizer Parabolic reflector

Fig. 2 Concentration of sunlight using a dish concentrator

Parabolic dish® 7]l YAtsl= EfYE-2 Parabolic reflectore] 9Jal] §HAFE|0] Second reflectore]l 3Tt
Second reflectore F34% B3-S ThA] Homogenizer 2 HHAFSHH Homogenizer £l A% 3441 70182 53
A= JAksHA Hrk

Parabolic reflector®] 2]78-2 30.48 cmo|™ %% -2 Homogenizer A4 $J510] 217 1.905 cm@] 9] $itt. Second
reflector®] 2742 3.8 cmo]™ Parabolic reflector¥}] A2|(2A A=) 7.62 cmO]t}. Homogenizer®] Aol=8 cm o] W73
2 1.6 cme]t}. Parabolic dish® Fg7|o]l AR El= LE Q4= GF0lES 715oto] A= It E3t eiefgo] Rl =

Parabolic reflector®} second reflector®] EHo = dEn|E Btz 78 © B2l 22]5}19] 0 HIARE-S oF 9(90|c},

2.3 Fresnel lens® 2127|

Fresnel Lens= 2111 & 939 7152 o] Fold FH|= 7|& EFA AL Q5720 H|sto] £A), 771], M =
st EetAE it FEo] flZo|th 27t 7152
O % HopE 4 §lry, el fl2 = FHPAE £ 4 §lof YR E5/ 2ot g o] SERAE= Za I 4 itk A
A& PMMAOIH 7HA3gAlo]| gt Faka2 oF 93%01tt. Fig. 3 Fresnel lens® H47]9] /=9 2|& HojE.

Fresnel lens®] A FH 42 30.48 cmZ Parabolic dish® 7 & L5ttt F7= 5 mmo|™ Homogenizer2te] A2)(24
72])=0.35 mo]e}. 2 oflA] 82ld 4= Q15%0] Second reflector= B 8 5}12] 9tt. Fresnel lens® &3 7] 0] YA o= Hf
F8=2 Fresnel lensell ©J3) Homogenizerell 385 0j 2|8 34 AlolES Fofl U= GAksHA Hrk.
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Fresnel lens

Homogenizer

Fig. 3 Concentration of sunlight using a Fresnel lens

At Fig. 4= HAE F @% 23Yd| A2 T4 A Bl Jlow gt

Parabolic dish® 43371} Fresnel lens® A7) } Y2+ A2 =] ol Qlt,

Fig. 4 Systems installed on the south balcony
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QJE Z I (9F 13,000 lux~170,000 lux) 2 A2 (2F 40 lux ~ 800 lux) Fto] 2 a
T(110)9] ¥iF dEat AR o] ¥ Ffel7he] 7ot fAMY S ol & 4= Qiet, Ay 29| Zh2 9he Yt
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Fig. 6 Light levels (illuminance) at different locations as time elapses on a sunny day: (a) sensors (b) fisheye photo of sky
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Fig. 7 Light levels (illuminance) at different locations as time elapses on a cloudy day: (a) sensors (b) fisheye photo of sky
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