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CERTIFICATION

SOLAR COLLECTOR

CERTIFIED SOLAR COLLECTOR

SUPPLIER:

MODEL:
COLLECTOR TYPE:
CERTIFICATION#:

Chromasun. Ine.
1050 N 5th Street,

Suite San Jose, CA 95112

MCT-HT-001
Concentrating
20100644

Original Certficaton Date: 24-May-11

COLLECTOR SPECIFICATIONS (for the tested collector)
Gross Area 3.99 m2 42.95 12 | Gross Length 3.390m 1121
Aperture Area 339 m2 36.49 N2 | Gross Width 1.230 m 4.4 ft
Absorber Area 030 m2 3.23 12 | Gross Depth 0316 m 104 ft
Fluid Capacity 0.9 liter 0.238 gal | Test Pressure 1110 kPa 161.5 psi
Dry Weight 99.79 kg 220 Ib [ Concentration Ratio | 20
Tracking: Single axis Control Svstem: Active
Cover Geometry: Flat Reflector Geometry: Fresnel
COLLECTOR MATERIALS and COATINGS
Cover: Low lron Glass Reflector: Coated Aluminum
Absorber: Stainless Steel, U-tube Absorber Coating: Black Chrome
TECHNICAL INFORMATION
Collector Model: (Based on Aperture Area)
Q/A, = F'(ta)es Kan(@)Gy + F' (T0)es Koa(0)Gam €1(tuety) = €altarty)’ = eau(te-t,) +
cs(Er - ata’) - es diw/dt- eouG
K(@)=1-Db, [Veos(@) - 1]
Collector efficiency factor: F'(ta)., 0.565
Incident angle modifier for diffuse radiation: Kes 0.12
Longitudinal incident angle modifier constant: b 0.13
Transverse incident angle modifier constant: byy -(,19
Heat loss coefficient: ¢ (.54 IW/(m K)|
Temperature dependence of the heat loss coefficient: ¢; 0.0032 W r‘u?l(’ll
Wind speed dependence of the heat loss coefficient: ¢ 0.00 [4/{m”K)|
Sky temperature loss coefficient: ¢4 0.00 IW/m'K)|
Effective thermal capacity: s 7800 [J:‘{]FK)]
Wind dependence of zero-loss efficiency: ¢, 0.00 |8'm]
1AM 10 20° Rl 40° a0 60° 70°
Kaoi(©y) 1.003 1.012 1.030 1.059 1110 1.190 1.003
| Ka (€ ) 0.998 0.992 0.980 0.96
Impact Safety Rating: 0
Test Conditi
Max Fluid Temperature During Efficiency Test: Wind Speed Range During Efficiency Test:
179.°C 0.0 10 1.68 m's
Test Fluid: Water Test Flow Rate: 0.114 kgisec
Exposure Test Conducted: Wet Tested Method: SRCC Standard 600

Remarks:
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p Cp [mx10%| K pr | Bx10* [vx10°| o x10*
°C | kg/m3 | ki/kg.K | N.s/m” | Wm.K 1/K m'/s N/m

0 999.9 | 4212 | 1787.8 | 0.551 | 13.67 | -0.63 1.789 756
10 | 9997 | 4191 | 13053 | 0575 | 9.52 0.7 1.306 742
20 | 9982 | 4183 | 10042 | 0599 | 7.02 1.82 1.006 727
30 | 9957 | 4174 | 8012 | 0.618 | 542 3.21 0.805 712
40 | 9922 | 4174 | 653.1 | 0.634 | 431 3.87 | 0.659 696
50 | 988.1 | 4174 | 5492 | 0.648 | 3.54 4.49 0.556 679
60 | 9832 | 4179 | 469.8 | 0.659 | 2.98 5.11 0.478 662
70 | 9778 | 4187 | 406 | 0.668 | 2.55 5.7 0.415 644
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Air Daily solar Wind  Efficiency  Daily solar
temperature radiation speed (%) Heating
(°C) (KWh/m?/d) (m/s) (kWh)
January 6.1 2.73 3.8 16.86 57.06
February 8.9 3.62 4.2 19.32 78.34
March 13.5 4.50 4.7 19.95 111.3
April 18.2 5.51 4.7 22.47 148.5
May 22.3 6.39 4.8 23.41 185.5
June 28.4 7.35 53 22.32 196.8
July 31.6 7.04 5.8 20.76 181.3
August 293 6.56 5.6 21.11 171.7
September 274 5.64 4.6 25.88 175.1
October 18.5 4.05 4.0 26.15 131.3
November 12.5 2.94 3.6 23.87 84.22
December 5 2.38 3.7 14.32 42.26
Total solar heating (kWh) 1563.6
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Abstract

The interest in research to improve the performance of household hot water production
has increased with the testing of a variety of solar water heaters in the last few decades.
This is due to the obvious importance of studying the efficiency of this type of water
heaters in practice as an alternative to conventional electrical and gas samples.

In the meantime, the performance of parabolic-linear collectors as a light absorber in
solar water heaters has been neglected due to the generally utilized power of this type of
collectors.

In this research, a parabolic-linear collector water heater was designed and constructed
and the performace was investigated to generate different temperatures. Then, the
economic analysis of this device was considered as a natural gas hybrid as a household
hot water producer. The device includes structures, parabolic reflectors, storage tank,
water pump, engine detector and tracker controller.

In the present study, the results of the laboratory test using thermal and fluid equations
have been investigated and the results show that using this system along with a
household tank water heater is saved equivalent to 13% of the amount of gas consumed
by this type of water heaters. Meanwhile, with a slight change in the device, such as
changing the copper tube with the vacuum tube, the machine's efficiency is increased in
various environmental conditions and the device can be used even in commercial
applications for household use.

Keywords: Parabolic collector - Linear, household tank water heater, Vacuum tube,

Motor tracker, Parabolic concentrator
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