





APPENDIX A

COOLING AND HEAT GAIN LOAD

Table 24 Profile Angle for Testing Building at SERT (Latitude 16.78°)

Month | Time Sclar Position Profits (Shadow Line) Aagles, £2
ALT AZ N NE £ SE 5 SwW W NW
Jan [ -3.7736 63.2792
7 9.4499 64.645¢ 10.0224 | 1043580 | 00224 | 21.2408
3 22,0842 58,3478 22,8362 | 254842 | 228362 | 37.7108
9 33.7182 49,4928 337907 | 412782 | 337997 | 457787
10 43.5822 36,7033 43.8833 | 57.8709 | 43.8833 | 49.8880 | B1.3783
11 50.3247 18,6314 533809 | 751578 | 533800 | 51.832% | 69.7756
12 SURIEY HEIGTH
13 48.6242 24,8800 73,2186 732186 | 513938 | £0.3875 | 63.5652
14 40.7031 41,2998 85.7084 85.7094 § 48.8681 | 40,7822 | 525034 )
15 30.1603 52,6534 437743 | 303841 | 36812 [ TFOTH1
16 18.1461 60.5782 33.7104 | 18,7804 | 20.8198 | 50.6685
i 52009 86.2709 12.9598 56752 57763 14.3201
18 -8.0666 70.4954
Fep 8 -2.6268 77.2580
7 11,2428 72.6222 12,6451 11.7669 | 12.8451 1 336460
2 24,7127 66.5387 263404 | 26.6253 | 26.3404 | 492515
9 37.4844 58.2591 38,2144 | 42,0225 | 332144 | 585312
10 48.8166 45.5538 48.8178 58.0105 488179 58.5081
11 57.2718 25.6428 58.7848 | 74.5110 | 58.7848 | 588917 | 77.9164
12 g £ BEANGS | N2 | BYZvva  ERBu
13 £6.2498 29.2229 79.7029 797029 | 59.7515 | 57.2583 | 719329
14 47.1989 47.9152 581736 | 47.2359 | 555005 | &7.3036
15 355600 589.77568 54.8482 | 364784 | 396024 | 70.3860
16 22.6656 67.6868 47.7241 1 243527 | 242848 | 47.2748
17 9.11856 73.4086 29,3404 | 103415 9.5075 18.6427
18 -4.7960 77.8969
Mar § 15856 86.9949 21330 1.8877 2.1330 27.8342
7 15.8831 82,4374 19,7153 | 160163 | 19.7163 | 85.1778
8 300132 76.9936 342502 | 306624 | 342502 | 687129
g 43.7733 69.5180 46.4794 | 456437 | 46.4794 | 69.9365
10 56.68815 57.4152 57.2811 | 81.0008 | 57.2811 | 704818
11 87.1178 34,1283 874872 | 786780 | 674872 | 70.7426 | £5.4491
12 T7RENG T4 AB44 T ORY VAR
13 84,2475 43.4068 89.2316 88,2316 | 706866 | 642562 | 71.6601
14 52,7110 62.0494 703516 1 53.9444 | 560727 | 774142

*Green numeric is profile angle as the shadow of roof over height the botiom window frame
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Month | Time Sclar Position Profile (Shadow Line} Angles. §3
ALY AZ N NE £ SE 5 W w NW
15 39,4538 72,2285 60.8514 | 42.7854 | 408341 | sogzre
16 255428 78,8750 88,0148 | 209245 | 2580678 | 405083
7 11.3437 83.9480 s22761 | 144642 § 114088 | 17.8097
18 29823 88,3718
Apr & 7.1686 1010477 | 312805 | 85330 | 73286 | 129857
7 21.3088 982362 | 60.8310 | 250502 | 21.5087 | 33.0000
8 35,5737 94.7681 | 833709 | 4391330 | 958877 | 47.9180
9 49.9132 910973 | 820785 | 587653 | 409184 | 59.7299
10 64.2673 86,2225 723796 | 643160 | 700738 | 83.1813
11 784577 74.8154 842020 | 788504 | 798521 | 88.9381
12 sesson | oanoose | ow
13 74.7266 820110 s7.3832 | 782887 | 119817 | 78.8028
14 57.4811 58,6029 89.2365 | 852017 | 57.4868 | 68.1887
15 43,1248 928981 | 86.9101 544034 | 431614 | 516144
16 2858133 96,4021 78 5404 41,4030 | 269849 | 35.1382
17 14,5503 999380 | s6.4898 243905 | 14.8120 | 17.6518
18 05477 103.8088 | 22705 10801 | 05842 | 0.6397
May 6 10,5503 1066236 | 330852 | 212005 | 109995 | 213935
7 24.4207 1084501 | 628776 | 409506 | 25.0275 | 408526
g 38,4608 100.0627 | 765380 | 54.8286 | 38.9755 | 54.8288
2 52,8028 99,1811 | 83.0456 | 858367 | 529588 | 55.8957
10 88,7968 088582 | seaorr | rsraer | avonsy | ve7487
1 £0.9249 1042015 | 87.7550 | 853245 | 811079 | 853245
g, 11 EY
13 70.1936 989577 | 86.7804 78.0357 | 704187 | 73.7839
14 56,0975 988060 | 84.0446 66.5205 | 563182 | B1.4087
15 41.8378 1004651 | 785318 578576 | 42.3159 | 47,3820
16 27.7696 1027957 | 47.1881 448551 | 283678 | 31.8941
17 13.8508 105.7944 | 421728 26.2001 | 1443722 | 87737
18 0.1661 100.6082 | 0.4948 oaar2 | osrss | oosass
Jun 8 10,8814 1110439 | 28,1622 | 25.3348 | 118385 | 253046
7 244133 1082330 | 554195 | 452245 | 255429 | 462249
8 38.1266 1084970 | 704005 | $8.6995 | 3%.3019 | 586995
9 519179 1062118 | rr.esor | 6oazss | 53.0408 § 603256
10 65,6337 1000811 | 815780 | 78021 | esazir | 785021
11 78.6262 1252912 | 833710 | 880571 | 806757 | 880571
12 &
13 70,2510 111.8559 82,3915 81.8724 | 715807 | 71.7401
14 56 6624 168666 | 703120 728564 | s7.77i8 | 53.9192

*Graen numeric is profile angle as the shadow of roof over height the bottom window frame
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Month Time Solar Position Profile(ShadowLEne)Angles,Q
ALT AZ N NE € SE $ sw w N

15 42,8630 106.1046 | 73.2733 625621 | 440211 | 466442

RE: 29.1108 107.5080 | 616181 502420 | a0.2804 § 321174

17 15.5045 1099502 | 39.0989 33.2421 | 184434 1 170230

18 21583 113.4836 5.3678 56615 | 23508 1 23177
Jut 6 8.8837 109.6653 | 250208 | 9.8195 | 94186 | 19.8083

7 22,5452 106.4881 § 556723 [ 252018 | 23.4076 | 409948

8 36.3089 1042772 | 71.5030 | 408142 | 37.2563 { 55.2770

9 50,3548 103.1584 | 79.3180 | 54.8681 | 51.1018 | 66.3875

10 64.2258 104.1160 | 833136 | 67.5822 | 650081 | 76.1397

11 78.0249 1134158 | 85.1820 | 7884286 | 789860 | 855385

12 BRE6LE b AT 0E7 EURCE S S TR LY

13 722323 107.2075 | 84.6847 815021 | 729808 | 744731

14 683396 103.3023 | 81.9244 720469 | 59.0315 | 623152

15 443588 103.4755 | 78.5962 618687 | 451585 | 48.9210

16 30.4369 106.104¢ | eens2s 496930 | 313243 | 341272

17 16.6554 107.6828 | 44.5648 331003 | 174324 | 188003

18 3.1080 411.1903 38.5384 746630 | 33331 3.3962
Aug 6 7.1686 101.0477 | 312805 | 86339 | 7.3256 | 12.9857

i 21,3068 98.2362 62.8319 | 250502 | 215087 | 33.0000

8 35.5737 94.7681 833708 | 431330 | 356677 | 47.9169

g 45,9132 91.0073 soo765 | 587653 | 499184 | 59.7200

10 64.2673 86,2226 723796 | 643160 | 700736 | 88,1813

11 784577 748154 842020 | 788604 | 709521 | 869381

12

13 71.7986 820110 87.3832 | 75.2887 | 719817 | 78.8026

14 57.4871 88,8029 802088 | 852017 | 57.4868 | 66.1887

15 42,1248 42 8981 §5.9101 544034 | 431614 | 516144

16 28.8133 96,4021 78.5404 41,4030 | 289649 | 351382

17 14.5993 439389 55.4608 243906 | 148120 | 176516

18 0.5477 103.8958 22795 1.0601 06642 | 08397
Sep 8 62178 80.4464 86025 | 62178 | B8.5268

7 20.5686 85.9861 207754 | 206149 | 264323 | 79.4336

8 34.8319 80.7582 499767 | 351837 | 406128 | 77.0037

9 48.8378 73.5297 673364 1 500237 | 524720 | 76.0786

10 62.1288 £1.0708 816708 | 65.1615 | 63.0600 | 758497

1 72.8608 32,777 805368 | 73.2384 | 754656 | 86.2847

12 3 )5

13 64.8712 56.7886 663376 | 885734 | 84.5282

4 518918 71.3985 759535 | 549103 | 633744 | 707752

*Green numeric is profile angle as the shadow of roof over height the bottom window frame
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Month | Time Solar Position Profile (Shaciow Ling) Angles, £2
AT AZ NE £ SE s sw w NW
15 37.9865 79.3649 76,7210 | 434182 | 384673 | 541257
16 237811 84.9167 786205 | 203556 | 22.8444 § 344534
17 9.4202 894801 868698 | 130008 | sa4z0s | 123218
18 49318 83.81714 52,3450
Oct 6 50772 78,3665 91764 | 51831 | 60724 ] 237781
7 190018 73,2687 36.0200 | 19.7788 | 203834 | 500884
8 32,4952 86,5112 600717 | 347800 | 34.3971 | 57.9839
9 451509 | 56,6261 786644 | 502832 | 45.7447 | 613120
10 56,0073 40,6500 s62851 | 56.0830 | s28052 | 8702
1 £2.8064 14,5207 825551 | 66.1148 | 635863 1 753080
12 oo T A5G su6078 | 808488
13 54.0588 42,8338 884816 | 627245 | 549778 | 54.5088
14 £3.8258 57.9373 510546 | 445620 | 48.5576 | 76.8703
15 31.0460 §7.3682 574107 | 33.0614 | 334114 | 57.6988
18 17,4912 73,8806 486187 | to7sza [ 1408 | 33.1230
17 35333 78.8648 177300 | 4257 b 36009 | 63230
18 -10.6485 830772
Nowv 6 53591 71.8394
7 8.0071 67.3663 204564 | 87826 | 47480 | 202685
8 210570 £1.3809 53.7622 | 256801 | 218663 | 288008
9 33.1533 53.0352 779014 | 302674 | 334127 | 47.3867
10 43,6850 40,8595 556003 | 437808 | S1.6357 | 836784
1 51,3801 23,0870 725090 | 534543 | 536006 | 734057
12 G0 & E30714
13 51,3801 23.0970 734057 | 536908 { 534643 | 725099
14 43,6050 40,8505 856784 | 516357 | 437608 | 55.6003
15 33,1533 53.0352 473687 | 434127 | 392674 | 77.9214
16 21.0670 613800 IBHOI | 218863 | 236801 | 53.7622
17 8.0974 67,3563 202888 | 87450 | 87626 | 204994
18 53591 71,8394
Dec 15 0.7578 56,1006
7 121177 611184 a7z | 13777 | 25080 | 239682
8 242714 54.2281 704225 | 200835 | 245523 1 37.8457
g 35.2034 44,5033 454858 | 350044 | 446891 | 892060
10 440204 306735 624707 | 44.0252 | 483305 § 758378
1 49.3134 120348 708372 | s4.1988 | 499418 | sdm207
12 43 &
13 44,9608 28.4709 740082 | 486437 | 46.1695 | 64.4B19
14 36.5203 429333 g72118 | 453253 | 365381 | 473811
15 28.8085 53,1263 38.8630 | 28.0338 | 310821 | 737082
16 13,7796 60,3206 263555 | 142676 | 157619 | 428509
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Month | Time Solar Position Profiie (Shadow Ling) Angles, (9
ALT AZ NE E e 8 Sw W NW
17 0.9803 65,5335 23658 1.0468 10770 2.792¢
18 -12.2888 £9.3385

*Green numeric is profile angle as the shadow of roof over height the bottom window frame
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Figure 37 Profile angle at the shadow of roof project the bottom frame of window for

axternal wall in 30° to 150° from south

The profile angie (€}, that calculated from trigonomics in figure A-1 is the

minimum angle as shading to still project the bottom frame of window. For -30° to 150°

from south;

At -30° to 82.5 and 128.5° to 150° from south H, H,, H,, and B are equal 4.6,

1.58, 1.0 and 3.0 m. The minimum profite angle is 39.8967°

The minimum profile angle is 32.4576°

At 128.5° to 150" from south H, H,, and H,, are equal 4.3, 1.85, 0.3 and 4.0 m.

This the profile angle can use finding shadow line project to the window at any

time from table 24







APPENDIX B

SOLAR COOLING SYSTEM

Collactar Size 10 tubes i 18 tubes i 20 tubes | 22 tubes 30 whes
Gverail Length * 1980mm / 80"

Overail Height * 156mm / 8.14” {manifold + standard frame)

Sverall Width * 798meat/ 31.37 | 4356mm /534% | 1496mm /5887 | 1636mm/ §4.47 | 2196mm ; 86.4"
Absorber Area ' GamiiGastt | dadni A8 | Lem' i 1226 | 1.78m’ 1896 | 24mi/25.8%
Aperture Area ® 2.94m% 110487 | 18m 82N | LE8mtS 20265 | 2.07mir 223/ | 282w/ 30.34°

Gross Area 1.57m* F 15,8567 | 268m7/ 28865 | 2o6m? /348K’ | 2.24mTI248M° | 438m° 7 4680
Sropsdiy Vieight 34.8kg f 76,5p S8.eky {128p | 63.5Kg/139.7p | 71.3Kg/156.8p  94.8Ky 1 208.5p
{Standard Franie}

Fluid Capacity 200mif 9,802 | 490mi/ 16,870z | 520! {7.580z | 3E0mI/48.60x 740ml { 240z

Figure 38 General specification of sclar collector

Stagnation
SPF Ruport Mo, CHIZLPEN

245°C. when & = T00Win’, Ambiert Temp =30°¢C
A77°F, when G = 31TBWIRE , Ambient Temp = 86°F

Efficiency
SPF Repont o, L53E PEN

e = 0717, 21 (WmK) =152 a2 (Win'K") = 0.0085
G = BGOW!m® / 263B1uit’ based an Absorber area.

SPF Solir Collecter Quality Test Centificats No. CE32QPEN
{SPF Culity Tast Accerding v BN 1297521 2664, Seciion §)

$RCC OG106 Award of Collector Certification
Cartification Mo, 100- 204434 B.LD

Tasting conducted by Bodyooty Motetinds Tasting Conacks B,

Cuatity Centifications

Australian Standards Mark Plumbing AS2742 {License No, SMKP20405}

Incidence Angle Modifiar g" 16" 207 30 46 80 667 e 80° $0°
8 {longitudinal) 0.93
Ko {transversal) 1.0 1.02 .08 {18 1.37 14 1.34 1.24 0.45 0.0

Figure 39 Performance and guality specification of solar collecior
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( *2005.)
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Figure 43 Energy Heat backup (Nipon Ketjoy, May 1% 2005.)
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YA T Energy frorn Heater backup Ow) | Daily suergy inpst io Absorpiion chiller (w) e

§ At HOB, 122,857 -13.534
FEL 231,817,143 -18.167
Ty 243,730,000 -13.817%
A 263,192.857% -14.238
B1ay 254,870,000 -17.461
oIy 283,708,571 ~2Z 455
JiL 2B0,512.857 -2 80
Lk Za5THL AR -24.451
SEp 235,005,714 ~23,201
oo 234,362 857 -25. 140
T 238,027,143 -23.1315
LEC SENELREE 208,354,286 20441
23958810 -30.174

Figure

44 Energy supply ratio; Sclar coliecior/Auxiliary energy

between 7.00am ~ 17.00pm (Nipon Keljoy, May 1° 2005.)
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Figure 45 LPG tank calculation between 7.00am - 17.00pm

(Nipon Ketjoy, May 1% 2005.)





