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There is

No Substitute

for Performance.

Longer Lasting, More Consistent Thermal Efficiency
Armacell Insulation with Closed-cell Technology

ARMACELL - MAKING A DIFFERENCE AROUND THE WORLD
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ASTM B88, B280, BB19

Seamless Copper Tube
\ASTM B88, B280, BB19
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Black & Galvanized Steel Pipe (Seam)
ASTM, BS, AND JIS Standard
\flass Light, Medium, Heavy
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INTERNATIONAL
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www.ruamkij.com
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ASTM A234 / BS-EN 10242
Butt welding fitting ASTM A234

\Malleabia fitting BS-EN 10242
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Galvanized Steel Pipe {(Seam)
For British Standard
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®armacell
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ASME B16.22
Seamiless Copper Fitting ASME B16.22
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PIPE BUPPORT
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ASTM G177, ASTM D1662,
ULD4 na:- ASTM D1056
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www.armacell.co.th

renaulAsstASA-TUAIULIRSTIL

ASME B8g, B280, B819

Seamiess Copper Tube ASME
\BBB, B280, B819
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ASME B16.22

Seamless Copper Fitting ASME B16.22
B88, B280, B819
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47 1: Wall Conduction Time Series (CTS)

Lighting

‘Waitt & Usage
Prafile = ————  MoatGain
== e
= — '
— /
— f
.--""---- ‘
59% Radiant A1% Corn.

NSRTS / /

F
Radiant-CL u -+

/ /

CURTAIN WALLS STUD WALLS EIFS BRICK WALLS
Wall Number=| 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
U-Factor, W/(mz.K) 0.428 0.429 0.428] 0.419 0.417 0.406 0.413[0.668 0.305 0.524| 0.571 0.377 0.283 0.581 0.348 0.628 0.702 0.514 0.581 0.389
TotalR| 23 23 23] 24 24 25 24 15 33 19 17 27 35 17 29 16 14 19 17 26
Mass, kg/mz 31.0 209 80.0[ 25.5 84.6 256 66.7] 36.6 383 130.9|214.1 214.7 215.8 290.6 304.0 371.7 391.5 469.3 892.2 665.1
Thermal Capacity,| 30.7 204 67.5( 245 73.6 327 61.3] 36.7 388 120.6|177.8 177.8 177.8 239.1 253.5 320.9 312.7 388.4 784.9 580.5
kJ/(m’.K)
Hour ‘Wall Conduction Time Series(CTS)
0 18 25 8 19 6 7 5 11 2 1 0 0 0 1 2 2 1 3 4 3
1 58 57 45 59 42 42 41 50 25 2 5 4 1 1 2 2 1 3 4 3
2 20 15 32 18 33 33 34 26 31 6 14 13 7 2 2 2 3 3 4 3
3 4 3 11 3 13 13 13 9 20 9 17 17 12 5 3 4 6 3 4 4
4 0 0 3 1 4 4 4 3 11 9 15 15 13 8 5 5 7 3 4 4
5 0 0 1 0 1 1 2 1 5 9 12 12 13 9 6 6 8 4 4 4
6 0 0 0 0 1 0 1 0 3 8 9 9 11 9 7 6 8 4 4 5
7 0 0 0 0 0 0 0 0 2 7 7 7 9 9 7 7 8 5 4 5
8 0 0 0 0 0 0 0 0 1 6 5 5 7 8 7 7 8 5 4 5
9 0 0 0 0 0 0 0 0 0 6 4 4 6 7 7 6 7 5 4 5
10 0 0 0 0 0 0 0 0 0 5 3 3 5 7 6 6 6 5 4 5
11 0 0 0 0 0 0 0 0 0 5 2 2 4 6 6 6 6 5 5 5
12 0 0 0 0 0 0 0 0 0 4 2 2 3 5 5 5 5 5 5 5
13 0 0 0 0 0 0 0 0 0 4 1 2 2 4 5 5 4 5 5 5
14 0 0 0 0 0 0 0 0 0 3 1 2 2 4 5 5 4 5 5 5
15 0 0 0 0 0 0 0 0 0 3 1 1 1 3 4 4 3 5 4 4
16 0 0 0 0 0 0 0 0 0 3 1 1 1 3 4 4 3 5 4 4
17 0 0 0 0 0 0 0 0 0 2 1 1 1 2 3 4 3 4 4 4
18 0 0 0 0 0 0 0 0 0 2 0 0 1 2 3 3 2 4 4 4
19 0 0 0 0 0 0 0 0 0 2 0 0 1 2 3 3 2 4 4 4
20 0 0 0 0 0 0 0 0 0 2 0 0 0 1 3 3 2 4 4 4
21 0 0 0 0 0 0 0 0 0 1 0 0 0 1 2 2 1 4 4 4
22 0 0 0 0 0 0 0 0 0 1 0 0 0 1 2 2 1 4 4 3
23 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 3 4 3
Total Percentage[ 100 100 100] 100 100 100 100[ 100 100 100] 100 100 100 100 100 100 100 100 100 100
Layer ID from| FOl FOl FOlf FO1 FO1 FOl FOI| FOI FO1 ©FOl|f FO1 FOl FOl FOl FO1 FO1 ©FO1 FOl FOl FOl
outside to inside| F09 FO08 F10[ FO8 F10 FIl FO7[ F06 FO6 FO06[ MOl MO1 MOl MOl MOl MOI MOl MO1 MOl MOl
F04 F04 F04] GO3 GO3 GO2 GO3[ 101 101 101 F04 F04 F04 F04 F04 FO4 FO04 FO04 F04 Fo4
102 102 102 104 104 104 104 GO3 GO3 GO3] 101 GO3 101 101 MO3 [0l I01 101 101 MI5
F04 F04 F04| GO1 GOl GO4 GO1| Fo4 104 MO3[ GO3 104 GO3 MO3 104 MO5 MO1 MI13 Ml6 104
GO0l GOl GOl1| F02 F02 F02 FO02| FO2 GOl GOlf F04 GOl 104 F02 GOl GOl F02 F04 F04 GOl
F02 F02 FO02 0 0 0 0 F02 F02 GOl| GOl F02 GOl 0 FO02 Fo02 0 GOl GOl Fo02
0 0 0 0 0 0 0 0 0 FO02[ FO02 0 FO02 0 0 0 0 F02 F02 0
‘Wall Number Descriptions
1. Spandrel glass, insulation board, gyp board 11. Brick, insulation board, sheathing, gyp board
2. Metal wall panel, insulation board, gyp board 12. Brick, sheathing, batt insulation, gyp board
3. 25 mm stone, insulation board, gyp board 13. Brick, insulation board, sheathing, batt insulation, gyp board
4. Metal wall panel, sheathing, batt insulation, gyp board 14. Brick, insulation board, 200 mm LW CMU
5. 25 mm stone, sheathing, batt insulation, gyp board 15. Brick, 200 mm LW CMU, batt insulation, gyp board
6. Wood siding, sheathing, batt insulation, 13 mm wood 16. Brick, insulation board, 200 mm HW CMU, gyp board
7. 25 mm stucco, sheathing, batt insulation, gyp board 17. Brick, insulation board, brick
8. EIFS finish, insulation board, sheathing, gyp board 18. Brick, insulation board, 200 mm LW concrete, gyp board
9. EIFS finish, insulation board, sheathing, batt insulation, gyp board 19. Brick, insulation board, 300 mm HW concrete, gyp board
10. EIFS finish, insulation board, sheathing, 200 mm LW CMU, gyp board 20. Brick, 200 mm HW concrete, batt insulation, gyp board

22

AN : ASHRAE Handbook, Fundamental Volume, SI, 2005

ansdnSuauiBnauinudAonssudsSuanAiraUs:INAINY




Heat Gain a1N Lighting fanangn Split aantfluaas Component #a 41% 1flu Convective uag 59% 1iu

Radiative mutan nualussan 6 (Fluorescent light, recessed, vented to return air)

¥ R ' Yo X N e
Convective 41% TazgnunludAmiu Cooling Load tu 1181 Heat Gain fifintutasuws lilddmsu

Radiative Component

Radiative Component agsiaagniniantl "Operate” MuA1ua3 Nonsolar RTS AN AN9147 4 fau Adaz

C
2
)
(&)
-
C
x
<
(&)
(o]
-
-
)
n

nangliiflu Cooling Load Auuanslumsnsil 7 Aadui 7 (Radiant Cooling Load)

M19199 2: Wall Conduction Time Series (CTS)

CONCRETE BLOCK WALL PRECAST AND CAST-IN-PLACE CONCRETE WALLS
Wall Number=| 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35
U-Factor,W/(mz.K) 0.383 0.335 0.414 1.056 0.834 0.689| 0.673 0.418 0.434 0.65 0.387 0.467 0.434 0.266 3.122
Total R 2.6 324 09 12 15 1.5 24 23 15 26 21 23 38 03
Mass, kg/m2 108.8 108.8 2243 943 107.1 168.9| 143.9 144.6 262.5 291.8 274.7 488.1 469.9 698.9 683.2
Thermal Capacity,| 98.1 98.1 2044 83.8 96.1 151.3| 124.7 124.7 220.8 2473 233 441.5 4252 631.6 6152

kJ/(m’.K)
Hour| ‘Wall Conduction Time Series(CTS)
0 0 1 0 1 1 1 0 1 2 1 3 1 2 1
1 4 1 2 11 3 1 10 8 1 2 2 3 2 2 2
2 13 5 8 21 12 2 20 18 3 3 3 4 5 3 4
3 16 9 12 20 16 5 18 18 6 5 6 5 8 3 7
4 14 11 12 15 15 7 14 14 8 6 7 6 9 5 8
5 11 10 11 10 12 9 10 11 9 6 8 6 9 5 8
6 9 9 9 7 10 9 7 8 9 6 8 6 8 6 8
7 7 8 8 5 8 8 5 6 9 6 7 5 7 6 8
8 6 7 7 3 6 8 4 4 8 6 7 5 6 6 7
9 4 6 6 2 4 7 3 3 7 6 6 5 6 6 6
10 3 5 5 2 3 6 2 2 7 5 6 5 5 6 6
11 3 4 4 1 3 6 2 2 6 5 5 5 5 5 5
12 2 4 3 1 2 5 1 2 5 5 5 4 4 5 4
13 2 3 2 1 2 4 1 1 4 5 4 4 4 5 4
14 2 3 2 0 1 4 1 1 4 4 4 4 3 4 4
15 1 3 2 0 1 3 1 1 3 4 3 4 3 4 3
16 1 2 1 0 1 3 0 1 2 4 3 4 3 4 3
17 1 2 1 0 1 2 0 0 2 3 3 4 2 4 3
18 1 2 1 0 0 2 0 0 1 3 2 4 2 4 2
19 0 1 1 0 0 2 0 0 1 3 2 3 2 3 2
20 0 1 1 0 0 2 0 0 1 3 2 3 2 3 2
21 0 1 1 0 0 2 0 0 1 3 2 3 2 3 1
22 0 1 1 0 0 1 0 0 1 3 2 3 1 3 1
23 0 1 0 0 0 1 0 0 1 2 2 2 1 3 1

Total Percentage] 100 100 100 100 100 100{ 100 100 100 100 100 100 100 100 100
Layer ID from| FO1 FO1 FO1 FO1 FO1 FOl1| FO1 FO1 FOl FOI FOI FOl FOl FOl FO1
outside to inside] M03 MO8 F07 MO8 MO8 MO9| M1l M1l M1l FO06 MI13 FO06 MI5 MIl6 MI6
104 104 MO5 F02 F04 Fo04) 101 104 102 101 104 102 104 105 FO2

G01  GO1 104 — GO1 GO1| F04 GO1 MI1 MI13 GO1 MI15 GO1 GOl —
F02 F02 GO1 — F02 F02| GO1 FO02 FO02 GOI FO02 GOl1 FO02 F02 —
— —  F02 — — —| FO02 — —  F02 —  F02 — — —
‘Wall Number Descriptions

21. 200 mm LW CMU, batt insulation, gyp board 29. 100 mm LW concrete, board insulation, 100 mm LW concrete

22. 200 mm LW CMU with fill insulation, batt insulation, gyp board 30. EIFS finish, insulation board, 200 mm LW concrete, gyp board

23. 25 mm stucco, 200 mm HW CMU, batt insulation, gyp board 31. 200 mm LW concrete, batt insulation, gyp board

24. 200 mm LW CMU with fill insulation 32. EIFS finish, insulation board, 200 mm HW concrete, gyp board

25.200 mm LW CMU with fill insulation, gyp board 33. 200 mm HW concrete, batt insulation, gyp board

26. 300 mm LW CMU with fill insulation, gyp board 34. 300 mm HW concrete, batt insulation, gyp board

27. 100 mm LW concrete, board insulation, gyp board 35. 300 mm HW concrete

28. 100 mm LW concrete, batt insulation, gyp board
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7 3: Roof Conduction Time Series (CTS)

~
10
[an) SLOPED FRAME ROOFS [WOOD DECK METAL DECK ROOFS CONCRETE ROOFS
|E Roof Number| 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
: U-Factor, W/(mz.K) 0.249 0.227 0.255 0.235 0.239 0.231| 0.393 0.329] 0.452 0.370 0.323 0.206 0.297[ 0.304 0.296 0.288 0.315 0.313 0.239
oy Total R 4.0 4.4 39 42 42 43 2.5 3.0 2.2 2.7 3.1 4.9 34 33 34 35 32 32 4.2
(=) Mass, kg/m2 267 21.0 14.0 347 555 349 489 559] 239 309 250 272 57.6| 149.2 2143 2793 360.7 4745 3623
C Thermal Capacity,| 26.6 164 123 47.0 735 47.0 756 79.7) 28.6 32.7 28.6 32.7 57.2| 1349 190.1 2452 3332 4374 331.1
c kJ/(m’
D (m”.K)
Hour]| Roof Conduction Time Series(CTS)
0 6 10 27 1 1 1 0 1 18 4 8 1 0 1 2 2 2 3 1
1 45 57 62 17 17 12 7 3 61 41 53 23 10 2 2 2 2 3 2
2 33 27 10 31 34 25 18 8 18 35 30 38 22 8 3 3 5 3 6
3 11 5 1 24 25 22 18 10 3 14 7 22 20 11 6 4 6 5 8
4 3 1 0 14 13 15 15 10 0 4 2 10 14 11 7 5 7 6 8
5 1 0 0 7 6 10 11 9 0 1 0 4 10 10 8 6 7 6 8
6 1 0 4 3 6 8 8 0 1 0 2 7 9 8 6 6 6 7
7 0 0 0 2 1 4 6 7 0 0 0 0 5 7 7 6 6 6 7
8 0 0 0 0 0 2 5 6 0 0 0 0 4 6 7 6 6 6 6
9 0 0 0 0 0 1 3 5 0 0 0 0 3 5 6 6 5 5 5
10 0 0 0 0 0 1 3 5 0 0 0 0 2 5 5 6 5 5 5
11 0 0 0 0 0 1 2 4 0 0 0 0 1 4 5 5 5 5 5
12 0 0 0 0 0 0 1 4 0 0 0 0 1 3 5 5 4 5 4
13 0 0 0 0 0 0 1 3 0 0 0 0 1 3 4 5 4 4 4
14 0 0 0 0 0 0 1 3 0 0 0 0 0 3 4 4 4 4 3
15 0 0 0 0 0 0 1 3 0 0 0 0 0 2 3 4 4 4 3
16 0 0 0 0 0 0 0 2 0 0 0 0 0 2 3 4 3 4 3
17 0 0 0 0 0 0 0 2 0 0 0 0 0 2 3 4 3 4 3
18 0 0 0 0 0 0 0 2 0 0 0 0 0 1 3 3 3 3 2
19 0 0 0 0 0 0 0 2 0 0 0 0 0 1 2 3 3 3 2
20 0 0 0 0 0 0 0 1 0 0 0 0 0 1 2 3 3 3 2
21 0 0 0 0 0 0 0 1 0 0 0 0 0 1 2 3 3 3 2
22 0 0 0 0 0 0 0 1 0 0 0 0 0 1 2 3 2 2 2
23 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 2 2 2 2
100 100 100 100 100 100 100 100 100 100 100 100 100| 100 100 100 100 100 100
LayerID| FOl FO1 FOl FO1 FOl FOl| Fol FOlf FOol FO1 FOl FO1 FOlf FO1 FOl FOl FOl FOl FOl
from outside to] FO08 FO08 FO08 FI12 F14 FI5| F13 F13) F13 F13 F13 F13 MI17| F13 FI13 F13 FI3 F13 FI3
inside] GO3 GO3 GO3 GO5S GO5 GO5[ GO3 GO3] GO3 GO3 GO3 GO03 F13] GO3 GO3 GO3 GO3 GO03 Ml4
FO5S FO5 FO0S FO5 FO05 FO5 102 102 102 102 103 102 GO03 103 103 103 103 103 FO5
105 105 105 105 105 105 GO06 GO6] FO08 FO8  FO8 103 103 MIl MI12 MI3 Ml4 MIS 105
G0l  FOS F03 FO5S FO5 FOS| FO03 FOS| FO5 FO03 FO8 FO8 FO8 FO3 F03 FO03 F03 FO03 Fl6
F03  Fl6 — GO0l GOl GOl — Fl6 — Fl6 — — Fo03 — — — — — F03
— F03 — F03 F03 F03 — F03 — FO03 — — —] — — — — — —]
Roof Number Descriptions
1. Metal roof, batt insulation, gyp board 11. Membrane, sheathing, insulation board, metal deck
2. Metal roof, batt insulation, suspended acoustical ceiling 12. Membrane, sheathing, plus insulation boards, metal deck
3. Metal roof, batt insulation 13. 50 mm concrete roof ballast, membrane, sheathing, insulation board, metal deck
4. Asphalt shingles, wood sheathing, batt insulation, gyp board 14. Membrane, sheathing, insulation board, 100 mm LW concrete
5. Slate or tile, wood sheathing, batt insulation, gyp board 15. Membrane, sheathing, insulation board, 150 mm LW concrete
6. Wood shingles, wood sheathing, batt insulation, gyp board 16. Membrane, sheathing, insulation board, 200 mm LW concrete
7. Membrane, sheathing, insulation board, wood deck 17. Membrane, sheathing, insulation board, 150 mm HW concrete
8. Membrane, sheathing, insulation board, wood deck, suspended acoustical ceiling 18. Membrane, sheathing, insulation board, 200 mm HW concrete
9. Membrane, sheathing, insulation board, metal deck 19. Membrane, 150 mm HW concrete, batt insulation, suspended acoustical ceiling

10. Membrane, sheathing, insulation board, metal deck, suspended acoustical ceiling

U1 : ASHRAE Handbook, Fundamental Volume, SI, 2005
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F71049 7 2297Ui 1

Cooling Load %23 Heat Gain 260
T ¥ L .
watt Mfiniuluwiazdaluangdaann
U7 7 295UN 1

0 260 x 0.49 127.4 Watt
1 260 x 0.17 44.2 Watt
2 260 x 0.09 23.4 Watt
3 260 x 0.05 13.0 Watt
4 260 x 0.03 7.8 Watt
5 260 x 0.02 5.2 Watt
6 260 x 0.02 5.2 Watt
7 260 x 0.01 2.6 Watt
8 260 x 0.01 2.6 Watt
9 260 x 0.01 2.6 Watt
10 260 x 0.01 2.6 Watt
11 260 x 0.01 2.6 Watt
12 260 x 0.01 2.6 Watt
13 260 x 0.01 2.6 Watt
14 260 x 0.01 2.6 Watt
15 260 x 0.01 2.6 Watt
16 260 x 0.01 2.6 Watt
17 260 x 0.01 2.6 Watt
18 260 x 0.01 2.6 Watt
19 260 x 0.01 2.6 Watt
20 260 x 0.00 0.0 Watt
21 260 x 0.00 0.0 Watt
22 260 x 0.00 0.0 Watt
23 260 x 0.00 0.0 wWatt

Radiant Heat Gain wasthlusd 8 Sethlusil 17 fas
Qnauyidn IwgAnssuunuuiendu Weasdusufiilu
Fnariu paduLi 16 Tusnsnail 8 1 summation ann Effect
yanuatsiide Cooling Load 710 Radiant Heat Gain 83
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QN q, = Radiant Cooling Load
NS-RTS = Nonsolar RTS Value
as  qgg = Heat Gain luguiiilu Radiant Part

v
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4‘ 1
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q, = { ggV{NS-RTS} QD)

Taeezaarune { F{ }aznunadanns Operation lu
ANWOIZURING Sum Effect AILEAIIUAITIN 8

ndaanniilddn Radiant Cooling Load 183310
Lighting u&1 (AaduL 7 A9 7) fldianAsaindnly
UINAU Convective Heat Gain AN Lighting (Rl 4
mi’m‘ﬁl 7 Lﬁaagﬂmmﬂumaﬁwé‘uaq Lighting Cooling Load
(Podui 8 msedt 7) Aald

U7 4 1dunis Plot Wlsuiisuiauansliduil
Time-delay Effectuas Nonsolar RTS Aidlsia Cooling Load
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M19199 4: Nonsolar RTS Values

Interior Zones
Light Medium Heavy Light Medium Heavy
% With Carpet No Carpet With Carpet No Carpet With Carpet No Carpet = % % = g. g. = E‘_g. E‘_g.
Glass _ |10% 50% 90%|10% 50% 90%|10% 50% 90%|10% 50% 90%|10% 50% 90%|10% 50% 90%|5 5 28 58 28 58 23
Zone Type | 1 2 3 4 5 6 7 8 9 |10 11 12|13 14 15|16 17 18 [ 19 20 21 22 23 24
Hour Radiant Time Factor,%
0 47 50 53| 41 43 46 46 49 52| 31 33 35 34 38 42 22 25 28 46 40 46 31 33 21
1 19 18 17 20 19 19 18 17 16 17 16 15 9 9 9 10 9 9 19 20 18 17 9 9
2 1110 9] 12 11 11| 10 9 8 11 10 10 6 6 5 6 6 6 11 12 10 11 6 6
3 6 6 5 8 7 7 6 5 5 8 7 7 4 4 4 5 5 5 6 8 6 8 5 5
4 4 4 3 5 5 5 4 3 3 6 5 5 4 4 4 5 5 4 4 5 3 6 4 5
5 3 3 2 4 3 3 2 2 2 4 4 4 4 3 3 4 4 4 3 4 2 4 4 4
6 2 2 2 3 3 2 2 2 2 4 3 3 3 3 3 4 4 4 2 3 2 4 3 4
7 2 1 1 2 2 2 1 1 1 3 3 3 3 3 3 4 4 4 2 2 1 3 3 4
8 1 1 1 1 1 1 1 1 1 3 2 2 3 3 3 4 3 3 1 1 1 3 3 4
9 1 1 1 1 1 1 1 1 1 2 2 2 3 3 2 3 3 3 1 1 1 2 3 3
10 1 1 1 1 1 1 1 1 1 2 2 2 3 2 2 3 3 3 1 1 1 2 3 3
11 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 3 3 3 1 1 1 2 2 3
12 1 1 1 1 1 1 1 1 1 1 1 1 2 2 2 3 3 3 1 1 1 1 2 3
13 1 1 1 0 1 0 1 1 1 1 1 1 2 2 2 3 3 2 1 1 1 1 2 3
14 0 0 1 0 1 0 1 1 1 1 1 1 2 2 2 3 2 2 1 0 1 1 2 3
15 0 0 1 0 0 0 1 1 1 1 1 1 2 2 2 2 2 2 0 0 1 1 2 3
16 0 0 0 0 0 0 1 1 1 1 1 1 2 2 2 2 2 2 0 0 1 1 2 3
17 0 0 0 0 0 0 1 1 1 1 1 1 2 2 2 2 2 2 0 0 1 1 2 2
18 0 0 0 0 1] 0 1 1 1 1 1 1 2 2 1 2 2 2 0 0 1 1 2 2
19 0 0 0 0 0 0 0 1 0 0 1 1 2 2 1 2 2 2 0 0 1 0 2 2
20 0 0 0 0 0 0 0 0 0 0 1 1 2 1 1 2 2 2 0 0 0 0 2 2
21 0 0 0 0 0 0 0 0 0 0 1 1 2 1 1 2 2 2 0 0 0 0 2 2
22 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1 2 2 2 0 0 0 0 1 2
23 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 2 2 1 0 0 0 0 1 2
100 100 100{ 100 100 100| 100 100 100f 100 100 100| 100 100 100f 100 100 100] 100 100 100 100 100 100
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M19149% 5: Solar RTS Values

Light Medium Heavy

% With Carpet No Carpet With Carpet No Carpet With Carpet No Carpet
Glass  |10% 50% 90%)10% 50% 90%[10% 50% 90%[10% 50% 90%[10% 50% 90%]10% 50% 90%
Zone Type| 1 2 3 4 5 6 7 8 9 |10 11 12|13 14 15|16 17 18

Hour Radiant Time Factor,%

0 53 55 56| 44 45 46| 52 54 551 28 29 29 47 49 51f 26 27 28
1 17 17 17 19 20 20| 16 16 15 15 15 15/ 11 12 12} 12 13 13
2 9 9 9f 11 11 11 8 8 g 10 10 10 6 6 6 7 7 7
3 5 5 5 7 7 7 5 4 4 7 7 7 4 4 3 5 5 5
4 3 3 3 5 5 5 3 3 3 6 6 6 3 3 3 4 4 4
5 2 2 2 3 3 3 2 2 2 5 5 5 2 2 2 4 4 4
6 2 2 2 3 2 2 2 1 1 4 4 4 2 2 2 3 3 3
7 1 1 1 2 2 2 1 1 1 4 3 3 2 2 2 3 3 3
8 1 1 1 1 1 1 1 1 1 3 3 3 2 2 2 3 3 3
9 1 1 1 1 1 1 1 1 1 3 3 3 2 2 2 3 3 3
10 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 3 3 3
11 1 1 1 1 1 1 1 1 1 2 2 2 2 2 1 3 3 2
12 1 1 1 1 1 0 1 1 1 2 2 2 2 1 1 2 2 2
13 1 1 0 1 0 0 1 1 1 2 2 2 2 1 1 2 2 2
14 1 0 0 0 0 0 1 1 1 1 1 1 2 1 1 2 2 2
15 1 0 0 0 0 0 1 1 1 1 1 1 1 1 1 2 2 2
16 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 2 2 2
17 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 2 2 2
18 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 2 2 2
19 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 2 2 2
20 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 2 2 2
21 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 2 2 2
22 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 2 1 1
23 0 0 0 0 0 0 0 0 0 0 0 0 1 1 2 1 1
100 100 100| 100 100 100{ 100 100 100{ 100 100 100{ 100 100 100{ 100 100 100

AN999 6: Convective and Radiant Percentages of Total

Sensible Heat Gain

Radiant Convective
Heat Gain Source Heat, % Heat, %
Transmitted solar, no inside shade 100 0
Window solar, with inside shade 63 37
Absorbed (by fenestration) solar 63 37
Fluorescent lights, suspended, unvented 67 33
recessed, vented to return air 59 41
recessed, vented to retumn air and supply air 19 81
Incandescent lights 80 20
People SeeTable14
Conduction, exterior walls 63 37
exterior roofs 84 16
Infiltration and ventilation 0 100
Machinery and appliances 20 to 80 80 to 20
Sources: Pedersen et al. (1998), Hosni et al. (1999).

Wattlunisanimaanisauinlumisen 7 1HanRu seaviden

J dl ¥ IS = g ! dyq
NITATUIU LLazwmﬂawayJa”Lunm 15.00 u. ieazdunnimallifa

AN37997 7 ARALUN 2 Usage Profile

Usage Profile = 100% (Huafifnnuali)

AN3797 7 ARAUUN 3 Total Heat Gain

Total Heat Gain = 440.7 Watt (Tuainivuals)

MN9197 7 maa”uﬁﬁ 4 Convective Heat Gain (Convective Split)
Convective Heat Gain (41%) = 0.41 x 440.7 = 180.7 Watt

= Convective Cooling Load

26 aisdnsSuaunsnauiAudronssudsSuanniAirds:zinAlng

A13797 7 ARALUUN 5 Radiant Heat Gain (Ra-
diant it

Radiant Heat Gain (69%) =0.569 x 440.7
=260.0 Watt

;3737 7 AT 6 Nonsolar RTS Values for
Zone Type 8

Nonsolar RTS Values for Zone Type 8
(Medium Construction, With Carpet, 50%
Glass) (M7t 4 padAT 9)

A19139 7 AAaUUR 7 Radiant Cooling Load

Radiant Cooling Load = {Radiant Heat
Gain}{Nonsolar RTS for Zone Type 8}
= 231.4 Watt at 15:00 Hr

A137997 7 AALUUN 8 Total Cooling Load from

Lighting

Total Cooling Load =Radiant Cooling
Load + Convective Cooling Load

= Radiant Cooling Load + Convective
Heat Gain
231.4 + 180.7 Watt
412.1 Waftt at 15:00 Hr
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Usage Heat Gain, Watt Nonsolar RTS Radiant Total
Profile | Total | Convective| Radiant | Zone Type 8 | Cooling Load | Cooling Load
Hour % 100% 41% 59% % Watt Watt
1 0 0 0 0 49 31.2 31.2
2 0 0 0 0 17 312 31.2
3 0 0 0 0 9 28.6 28.6
4 0 0 0 0 5 26 26
5 0 0 0 0 3 234 23.4
6 0 0 0 0 2 20.8 20.8
7 100{  440.7 180.7 260 2 145.6 3263
8 100{  440.7 180.7 260 1 187.2 367.9
9 100]  440.7 180.7 260 1 208 388.7
10 100]  440.7 180.7 260 1 218.4 399.1
11 100] 440.7 180.7 260 1 223.6 404.3
12 100] 440.7 180.7 260 1 226.2 406.9
13 100]  440.7 180.7 260 1 228.8 409.5
14 100]  440.7 180.7 260 1 228.8 409.5
15 100]  440.7 180.7 260 1 2314 412.1
16 100{  440.7 180.7 260 1 234 414.7
17 100{  440.7 180.7 260 1 236.6 417.3
18 100]  440.7 180.7 260 1 239.2 419.9
19 0 0 0 0 1 114.4 114.4
20 0 0 0 0 1 72.8 72.8
21 0 0 0 0 0 52 52
22 0 0 0 0 0 41.6 41.6
23 0 0 0 0 0 36.4 36.4
24 0 0 0 0 0 33.8 33.8
Column Number
1 [ 2 ] 3 ] 4 | 5 ] 6 | 7 | 8

3. NN9ANUINNNT YA UFAURNNNUIAIENT RTS

NMTANUINUNITEANUTAULNUNLIAZENENNNINNITAUINEIHSY Lighting 11N Schematic Diagram UaRAININ

sIuraINTANuAINaLanIag lugUa 6

NNFANUINETLAINNITEIAN Sol-air Temperature (£.) ANEUNTT

t, = t,+0E /hy- EAR/A, (2
‘[mﬂﬁl t, = Outdoor air femperature, °C
o = Absorptance of surface for solar radiation
E;, = Total Solar radiation incident on surface, W/ (m2K)
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Column Number
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Radiant | Effect | Effect | Effect Effect Effect Effect Effect Effect Effect Effect Effect Effect Radiant
Heat Gain| from from from from from from from from from from from from Cooling
59% HR=7| HR=8 | HR=9 | HR=10 | HR=11 | HR=12 | HR=13 | HR=14 | HR=15 | HR=16 | HR=17 | HR=18 Load
Day| Hour| (Watt) | (Watt)| (Watt) [ (Watt) (Watt) (Watt) (Watt) (Watt) (Watt) (Watt) (Watt) (Watt) (Watt) (Watt)
1 1 0
1 2 0
1 3 0
1 4 0
1 5 0
1 6 0
1 7 260 127.4
1 8 260 44.2 127.4
1 9 260 23.4 44.2 127.4
1 10 260 13.0 234 44.2 127.4
1 11 260 7.8 13.0 23.4 44.2 127.4
1 12 260 52 7.8 13.0 23.4 44.2 127.4
1 13 260 52 52 7.8 13.0 234 442 127.4
1 14 260 2.6 52 52 7.8 13.0 234 44.2 127.4
1 15 260 2.6 2.6 52 52 7.8 13.0 23.4 44.2 127.4
1 16 260 2.6 2.6 2.6 52 52 7.8 13.0 234 442 127.4
1 17 260 2.6 2.6 2.6 2.6 52 52 7.8 13.0 234 442 127.4
1 18 260 2.6 2.6 2.6 2.6 2.6 52 52 7.8 13.0 23.4 44.2 127.4 239.2
1 19 0 2.6 2.6 2.6 2.6 2.6 2.6 5.2 5.2 7.8 13.0 23.4 44.2 114.4
1 20 0 2.6 2.6 2.6 2.6 2.6 2.6 2.6 52 52 7.8 13.0 234 72.8
1 21 0 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 52 52 7.8 13.0 52.0
1 22 0 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 5.2 5.2 7.8 41.6
1 23 0 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 5.2 52 36.4
1 24 0 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 52 33.8
2 1 0 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 31.2
2 2 0 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 31.2
2 3 0 - 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 28.6
2 4 0 - - 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 26.0
2 5 0 - - - 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 23.4
2 6 0 - - - - 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 20.8
2 7 260 127.4 - - - - 2.6 2.6 2.6 2.6 2.6 2.6 2.6 145.6
2 8 260 442 127.4 - - - - 2.6 2.6 2.6 2.6 2.6 2.6 187.2
2 9 260 234 44.2 127.4 - - - - 2.6 2.6 2.6 2.6 2.6 208.0
2 10 260 13.0 234 44.2 127.4 - - - - 2.6 2.6 2.6 2.6 218.4
2 11 260 7.8 13.0 234 442 127.4 - - - - 2.6 2.6 2.6 223.6
2 12 260 5.2 7.8 13.0 234 442 127.4 - - - - 2.6 2.6 226.2
2 13 260 52 52 7.8 13.0 234 44.2 127.4 - - - - 2.6 228.8
2 14 260 2.6 52 5.2 7.8 13.0 23.4 442 127.4 - - - - 228.8
2 15 260 2.6 2.6 52 52 7.8 13.0 23.4 44.2 127.4 - - - 2314
2 16 260 2.6 2.6 2.6 52 52 7.8 13.0 234 442 127.4 - - 234.0
2 17 260 2.6 2.6 2.6 2.6 52 52 7.8 13.0 234 442 127.4 - 236.6
2 18 260 2.6 2.6 2.6 2.6 2.6 52 52 7.8 13.0 234 44.2 127.4 239.2
2 19 0 2.6 2.6 2.6 2.6 2.6 2.6 52 52 7.8 13.0 23.4 44.2 114.4
2 20 0 2.6 2.6 2.6 2.6 2.6 2.6 2.6 52 52 7.8 13.0 234 72.8
2 21 0 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 52 52 7.8 13.0 52.0
2 22 0 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 5.2 5.2 7.8 41.6
2 23 0 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 5.2 52 36.4
2 24 0 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 52 33.8
3 1 0 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 31.2
3 2 0 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 31.2
3 3 0 - 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 28.6
3 4 0 - - 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 26.0
3 5 0 - - - 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 23.4
3 6 0 - - - - 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 20.8
3 7 260 127.4 - - - - 2.6 2.6 2.6 2.6 2.6 2.6 2.6 145.6
3 8 260 442 127.4 - - - - 2.6 2.6 2.6 2.6 2.6 2.6 187.2
3 9 260 234 44.2 127.4 - - - - 2.6 2.6 2.6 2.6 2.6 208.0
3 10 260 13.0 234 44.2 127.4 - - - - 2.6 2.6 2.6 2.6 218.4
3 11 260 7.8 13.0 234 442 127.4 - - - - 2.6 2.6 2.6 223.6
3 12 260 52 7.8 13.0 234 442 127.4 - - - - 2.6 2.6 226.2
3 13 260 52 5.2 7.8 13.0 23.4 44.2 127.4 - - - - 2.6 228.8
3 14 260 2.6 52 52 7.8 13.0 234 442 127.4 - - - - 228.8
3 15 260 2.6 2.6 52 52 7.8 13.0 23.4 442 127.4 - - - 231.4
3 16 260 2.6 2.6 2.6 52 52 7.8 13.0 234 44.2 127.4 - - 234.0
3 17 260 2.6 2.6 2.6 2.6 52 52 7.8 13.0 23.4 442 127.4 - 236.6
3 18 260 2.6 2.6 2.6 2.6 2.6 52 52 7.8 13.0 234 44.2 127.4 239.2
3 19 0 2.6 2.6 2.6 2.6 2.6 2.6 52 52 7.8 13.0 234 442 114.4
3 20 0 2.6 2.6 2.6 2.6 2.6 2.6 2.6 52 5.2 7.8 13.0 23.4 72.8
3 21 0 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 5.2 52 7.8 13.0 52.0
3 22 0 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 52 52 7.8 41.6
3 23 0 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 52 5.2 36.4
3 24 0 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 2.6 5.2 33.8
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: Wall
Dutside Design
Conditions
Wall
i CTS
Sal-air Temp Heat Input Heat Gain
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63% Radiant = 375 Cany,
7 rd
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i rd
Badiant-CL = = Lum = Cany-CL
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Total-CL

ﬁ?ﬂ‘Vl 5: Schematic D|ogrom
LLamwumaumimmmmi ANNUTAUANNNLUY

ho Coefficient of heat fransfer by long-wave

radiation and convection at outer surface, W/ (m%K)

€ = Hemispherical emittance of surface

AR = Difference between long-wave radiation
incident on surface from sky and surrounding and radiation

emitted by blackbody at outdoor air temperature, W/m?
dMsU Horizontal Surface M AR AzagUsvanoy 63 w/

17 W/ (m*K) A Long-wave
961)

29/I
m A € =1 AT ho =

Correction Term (€AR/h,) azilrnagiuszinoy 4 K (Bliss 1

dw4U Vertical Surface Tasialuan (€AR) 1nazilan

v v & a o I ° v
dasunn Andulunsdivia q T sndnasinnuslden ear = 0
d1151 Vertical Surface

! (52
aa

AN avh, Azlimagiuszann 0.062 Tunsiivuiiaild
1 S U =) | J dld
iy A a/h, anaiienagiivszunm 0.026 1 dmsuiaudiil
Fdau athalsfimuan ah, Tuusninlgle fe 0.062 1iesan

i idaausinazdnisuldsuntasan nluiilanancdull

U & 1 ] U
AN Sol-air temperature i futaatning 9 Aas

duyRvasgungdonauanvasntdinlulauuandas wsivinld

fiannsthamanufauanindiniauannginundludng
deduduidamignuandasusiiigungdnauansulni
fafudn g, Ao Anisdnamanufauanniiisiuuaniin
dihunsuazingiastsuanmanudty den g, 99

Heat Input 284813 LAZENUITNATUIUFIATIAY g, LAANN

a; = UxAx G- tr) (3)
’Iﬂﬂﬁ U = Overall heat tfransfer coefficient for the
surface, W/ (m*K)
A =Surface area, m?
fr. = Presumed constant room air temperature,

°C
NITATUINUNIAT g, maaﬂm dulildFesfiineg
iasannmsuamian 1, du azfasiinisiuanm
Solar Angles g Total Solar Irradiance (E) nau e
audunuaigrashng q Alfruuimusagtaglumeai o

Solar Angles
All angles are in degrees. The solar azimuth ¢ and the surface azimuth y are

measured in degrees from south; angles to the east of south are negative,
and angles to the west of south are positive. Calculate solar altitude,

azimuth, and surface incident angles as follows:
Apparent solar time AST, in decimal hours:
AST = LST + ET/60 + (LSM — LON)/15
Hour angle H, degrees:
= 15(hours of time from local solar noon) = 15(4S7 - 12)
Solar altitude B:
sin B =cos L cos d cos H +sin L sin §
Solar azimuth : ¢
cos ¢ = (sin B sin L — sin §)/(cos p cos L)
Surface-solar azimuth y :
Y=6-v
Incident angle 0:
cos 0 =cos B cos y sin X +sin f cos =
where
ET = equation of time, decimal minutes
= latitude
LON = local longitude, decimal degrees of arc
LSM = local standard time meridian, decimal degrees of arc
= 60° for Atlantic Standard Time
= 75° for Eastern Standard Time
= 90° for Central Standard Time
= 105° for Mountain Standard Time
= 120° for Pacific Standard Time
= 135° for Alaska Standard Time
= 150° for Hawaii-Aleutian Standard Time
LST = local standard time, decimal hours
8 = solar declination, °
y = surface azimuth, °
X = surface tilt from horizontal, horizontal = 0°
Values of ET and 8 are given in Table 7 of Chapter 31 for the 21st day of each month.

Direct, Diffuse, and Total Solar Irradiance

Surface direct irradiance E

Ratio Y of sky diffuse on vertical surface to sky diffuse on horizontal surface

Diffuse irradiance E ;

where

Direct normal irradiance E py

_ A
Irp>0 Epy = [ exp(B/sinﬂJ CN

Otherwise, Epy =0

Ifcos6>0 E,=Epycos 0
Otherwise, E,=0

Ifcos 6>-0.2 Y=0.55+0.437 cos 0+ 0.313 cos2 6
Otherwise, Y=045

Vertical surfaces E, =CYEpy
= CEpy (1 +cos X)/2
= Epy (C + sin B)pg(l - cos X)/2

=Ep, tE,; +E,

Surfaces other than vertical E ,
Ground-reflected irradiance £,

Total surface irradiance E,

A = apparent solar constant
B = atmospheric extinction coefficient
C = sky diffuse factor
CN = clearness number multiplier for clear/dry or hazy/humid locations. See
Figure 5 in Chapter 33 of the 2003 ASHRAE Handbook—HVAC
Applications for CN values.
E , = diffuse sky irradiance
E , = diffuse ground-reflected irradiance
p, = ground reflectivity

Values of 4, B, and C are given in Table 7 of Chapter 31 for the 21st day of each month.
Values of ground reflectivity pg are given in Table 10 of Chapter 31.

'171'1.1'1 : ASHRAE Handbook, Fundamental Volume, SI, 2005
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o . vy e v A e 4 o oo ,
Heat Input g, AInNan? azmnamitn ldgsiaandsuannied  #1379% 10 AaduU7 2 Apparent Solar Time

& i v e 1 _ayva &
nane Uil Heat Gain 124184 Heat Gain Aanani T lAiimau

LST + ET/60 + (LSM-LONJ)5
15 +(1.1/60) + (-105 - (-100.57))/15)
14.72

AST
v o | ' a &
Tunaufeniuniu Heat Input wFHNTHLNINANAATL N19MN

AN Room Heat Gain AINAMNALFAILNIEA Wall CTS Auama

maglumseil 1 1vinnns “Operate” iU Heat Input () , .
o o
A137997 10 ARANUN 3 Hour Angle

aa A v 1 = v o v A = &
218 mﬁmi‘w\lmﬂa’]’mﬂﬂLLﬁ’ﬂum‘tJa‘V] LU PNasigutiu

UnAUIBIIuoINIS

graine q athait lemnasiuly ndenadeulmiiun H = 15(AST-12)
Heat Gain = {g}{wall CTS} @ = IR
= 40.8°

1 v
AU Heat Gain luufaysetilusil 37%azgnninnun , .
(% Lz
A13147 10 ARALLUN 4 Solar Altitude

v @ . X a <
19110u Convective Heat Gain (MUANFIIA &) Teaznans

i Cooling Load luviuft lusmusdl 63% azgnrinmusly sinB= cosLcosdcosH+sinLsind
fu Radiant Heat Gain Snzdasgnuladldnandu ra- = cos (13.73) cos (11.6) cos (40.8) + sin
diant Cooling Load \@anau asazanunsovnianldsuniu (13.73) sin (11.6)
Convective Cooling Load Wadu Total Cooling Load = 0.7676
waail11# Arwas Radiant Cooling Load i @euifugnsle B = sin'(0.7676) = 60.1°
adl

A137997 10 ARAUUNA 5 Solar Azimuth

Radiant Cooling Load = {63% Heat Gain}*

cos ¢ = (sin P sin L-sin 8)/(cos P cos L)
{(Nonsolar-RTS) ® = (Gsin (50.1)sin (14.723) = sin (11.6))/
athduinanngiiisn1dn Nonsolar RTS wflusi (cos (50.1) cos (14.723))
nsvanensmhanandmsumnudanlunsdifme s = -0.0303468
msnszanesazniiuuuurautne Uniform uazudnszaneyin d = cos'(-0.0303468) =91.7°
Thflunents

A13799 10 ARAUUA 6 Direct Normal Irradiance

Waillunisandasatninisaiuim tsavauy A d

E, (A/exp(B/sin PICN

{1130/expl0.164/sin (50.1))} 0(1.0)

ol ° | a ! N
ANMUUSLEIATIAZANUIIAN NI A UTAUTAAANNTINEN

' o o o4 A

P ufautunlsunsiunntatanAsuinilaiiingn 16.00 . .
| 4 (Z cal .

w2aaufl 21 wwieu (Design Day) Tnamiidangnafy #1517 10 ARGUUN 7 Surface Incident Angle

w3 EIFS fAn CTS aglu Group 984 Wall Number 4 lu cos® = cosPcosysinX+sinBcosX

saft 1 abafandnfifud = 16 msu, = cos (60.1) cos (1.74) sin (90 + sin (50.1)
smuslivasdindniaglungaymurmuns (Latitude cos (90)

=13.73, Longitude = 100.57E) i Clearness Number (CN) = Dedles

imunlifiu 1.0 wazi Ground Reflectivity pg = 0.2 6 = cos(0.64066) =50.2°
An Cooling Design Dry Bulb Temperature ﬁ 0.4% ’I@ﬂﬁ' Y = Surface Solar Azimuth

Design Condition agffl 35.7 °C UazA Monthly Mean = o-V

Daily Temperature Range muﬁaummauagjﬁ 7.1°C = 91.74 - 90

#aslfuanniaigungdnieluagn 24 °C 1.74°

$ENIANUIUAT Sol-air Temperature, Heat Input, [ﬂ’\i’m‘ﬁl 10 maa”uﬁﬁ 8 Surface Direct Irradiance

Heat Gain, Radiant Cooling Load Ias Total Cooling

m
1}

E,y cos 0
(912.6155) cos (560.2)
584.6733 W/m?

Load ¥aaNtiisananIuaniaglu ms1an 10 uae 11 suansy

FHAZLDHALFAINITATUIUNIAN Local Standard
Time (LST) = 15.00 u. fmssalina

30 aisdmSuauisnauinudAonssuUSuoINIAIKIUS:INATNG



M191991 10 ﬂaéullu(ﬁ Q@ Ground Reflected Irradiance

A13797 11 ARAUUA 7 Wall CTS for Wall Number = 8

E = E,(C+sinPlpgl - cos X)/2
= (912.6155)(0.12 + sin (560.1))(0.2)(1 — cos
(90))/2
= 81 W/m2

A1979%7 10 ARALURA 10 Ratio Y

0.55 + 0.437 cos 0+ 0.313 cos20
0.565 +0.437 cos (60.2) + 0.313 cos2(50.2)
0.9584351

Y

A1919% 10 AAaUUN 11 Diffuse Irradiance (Vertical

Surfaces)
E, = CVE,,
= (0.12X0.9584351X(912.6155)
= 104.9619 W/m?

A137497 10 ARAULUN 12 Total Surface Diffuse Irradiance

E =

t Ed+El
104.9619 + 81.00201

185.964 W/m?

M191991 10 ﬂafﬁl‘u‘ﬁ 13 Total Surface Irradiance

E

t

E,+E, +E
584.6733 + 104.9619 + 81.00201
770.6372 W/m?

A197497 11 ARAUUN 3 Outside Air Temperature

t

o

(Design DB) - f x (Design Daily Range)
36.7- 0.0 x 7.1
36.7 °C at 15:00 Hr

A1 f (Fraction of Daily Temperature Range) n'la
ANANTNA 2 UNA 28 Climatic Design Information Tu
ASHRAE Handbook 21l Fundamental 1| 2006

A1979%7 11 ARALUUN 4 Sol-air Temperature

T

e

t +0QE, /h, —€AR/h,
36.7 +(0.062) (770) -0
76.77315 °C

A1979%7 11 ARAUUN 6 Heat Input

UxAx(t, -t)
0.668 x 16.0 x (76.77315-24.0)
564.0394 Watt

L Q
oo

Wall CTS for Wall Number = 8 (Wall Type = EIFS)
(AN997 1 ARAULN 9)

A191991 11 ARAUUN 8 Wall Heat Gain

Wall Heat Gain =

C
2
)
(&)
-
C
x
<
(&)
(o]
-
-
)
n

{q}twall CTS for Wall Number = 8}
= 403.3 Watt at 15:00 Hr

A13799 11 ARAUUN 9 Wall Convective Heat Gain

Convective Heat Gain (37%) = 0.37 x 403.3
= 149.2 Watt at 15:00 Hr

= Convective Cooling Load

AN3799 11 ARALUA 10 Wall Radiative Heat Gain

Radiant Heat Gain (63%) = 0.63 x 403.3
= 254.1 Watt at 15:00 Hr

AN9197 11 AAAULN 11 Nonsolar RTS for Zone Type 4

Nonsolar RTS Values for Zone Type 4 (Light
Construction, No Carpet, 10% Glass)
(AN999 4 ARAUUN 5)

AN3797 11 ARAUUA 12 Radiant Cooling Load

{Radiant Heat Gain}{Nonsolar
RTS for Zone Type 4}
179.6 Watt at 15:00 Hr

Radiant Cooling Load =

AN3799 11 ARAUUA 13 Total Cooling Load

Total Cooling Load = Convective Cooling Load +
Radiant Cooling Load
149.2 + 179.6

328.8 Watt at 16:00 Hr

lugu# 6 Awas t, 1 uas tre Tu Column 0 3, 4 uas
5 lu m19737 11 gnunun Plot Wisufiny Wauansliifiu
Dadviinared 1 uaz t, Nilsla Heat Input lunsdlsing q ANy

i i o & o o « % 4 9 v
wansinaserdng 1 v ¢ andusduiedauanufau iald
finn1stnemainnfauanidnguUlInINaNnIsA 3 daumAny
wAnsinaszndng £ v 1 andlusduiedaunisinanuiou
Trtnawmenunszanmtiifng (Window Conduction) Ainysne

a NI ! < ! v ¥ NI

andaaaznanfialdluidan s
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90

80 4 m

70

. / \!

50 —&—Outside Temp.
—#&— Sol-air Temp.

40 —&—Room Temp.

30 4 M

20

0
1)
c
=
)
o
I—’
)
2
—
o
G
c
D

Sol-air, Outside & Room Temp., Degree-C

1.2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Hours

U7 6: Sol-air temperature 10U UAZTUAN

600 = .
a S| a
/m gU# 7 1lunns Plot wWsauiiney
500 P v @ =
//m Wanansliiiufanasnszaiaag
400 Heat Input, Heat Gain wkae
—+—Heat Input o o .
/ / \ '\ = Heatan | Cooling Load a3ndslumiagig
300 —4— Cooling Load o o o 4
/}// \ \\\ 1ayalfunann Column 7 6, 8 uay
200 13 Tum191399 11 4ngU Time-delay
/‘/-;/'//‘//1 \\\\\‘\\‘ Effect 1la931n Wall CTS uay
'\0\023:'

100 A @ 3 v 1
et Nonsolar RTS azdainsuiuldatng

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Heat Input, Heat Gain & Cooling Load, Watt

IR

Hours

U7 7: Time-delay Effect 710 Wall CTS uar Nonsolar RTS Values N11#a Heat Input 2846U3sumyiumn

4. NSANUIUNITLANNUTAUANNPRIANMEE RTS

sszanufaunnndinn Hensuansannadiagldunnin Ui 8 iy Schematic Diagram kaRININTINLAITY
RAUNIALIN AN uLANsaTidFyazati

N) NMFANUIUAT Sol-air temperature, te NMIATUINALABIYINEINTU Horizontal Surface wnuitanflu Vertical
Surface

w) fadldFn Roof CTS Tumsnsdl 3 unu wall CTS

A) N9 Split Heat Gain AzAEUANN 63%-37% 1T 84%-16% Wy Aanandly Schematic Diagram

5. N1TANUINLNITEANN UTAUANNHUNANAIENT RTS

o v % ] ] Y @ I 1 -~
NITATUIUNITECAINUTRUINNHUIANN LL“LIJ@’r]ﬂVLﬂL“IJu 2 mﬂmy ‘] AR
N) wWindow Solar llaz o) Window Conduction
v 1
Schematic Diagram u,ammwmmawumaumimmmiuuma:muuamaqiua;ﬂﬁ Q Las10 MmIUaIAU
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A& | N AL
C
)
5
M1999N 10: Wall Component of Solar Irradiance ()
-
Solar Angles Direct Solar Diffuse Solar E
Local | Aparent Surface Total (a4
Standard | Solar Hour Solar Solar Direct | Incident | Surface | Ground Sky Surface Surface L
Time Time Angle | Altitude | Azimuth | Normal | Angle Direct | Reflected | Ratio| Diffuse | Diffuse | Irradiance 8
LST AST H i} ¢ Epy 0 E, E, Y E, E ,+E, E, -
Hour Hour Degree | Degree | Degree W/m’ Degree W/m® W/m® W/m® W/m® W/m’ 3
1 0.72 -169.2 -62.5 -156.5 0 100.6 0 0] 048 0 0 0 wn
2 1.72 -154.2 -54 -133.5 0 1153 0 0] 045 0 0 0
3 2.72 -139.2 -42.2 -120.1 0 129.8 0 0] 045 0 0 0
4 3.72 -124.2 -29.1 -111.9 0 144.2 0 0] 045 0 0 0
5 4.72 -109.2 -15.3 -106.4 0 157.7 0 0] 045 0 0 0
6 5.72 -94.2 -1.2 -102.3 0 167.7 0 0] 045 0 0 0
7 6.72 -79.2 13.1 -99.0 548.3 164.2 0 19.0] 0.45 29.6 48.6 48.6
8 7.72 -64.2 27.6 -96.1 792.7 151.8 0 46.2] 0.45 42.8 89 89.0
9 8.72 -49.2 42.1 -93.3 884.7 137.8 0 69.9] 0.45 47.8 117.7 117.7
10 9.72 -34.2 56.6 -90.3 928.5 123.4 0 88.7] 0.45 50.1 138.8 138.8
11 10.72 -19.2 71.2 -85.7 950.3 108.7 0 101.4] 045 51.3 152.7 152.7
12 11.72 -4.2 85.4 -62.7 958.6 94.1 0 107.1] 0.52 59.9 166.9 166.9
13 12.72 10.8 79.2 79.8 956.3 79.4 176.2 105.4] 0.64 73.6 179.0 355.2
14 13.72 25.8 64.7 88.1 942.5 64.7 402.5 96.5] 0.79 89.8 186.3 588.8
15 14.72 40.8 50.1 91.7 912.6 50.2 584.7 81| 0.96 105 186 770.6
16 15.72 55.8 35.6 94.6 852.5 35.8 691.1 59.8] 1.11 113.5 173.4 864.4
17 16.72 70.8 21.1 97.3 716.5 223 663 344 122 105.1 139.5 802.5
18 17.72 85.8 6.7 100.4 277.1 12.3 270.7 6.6] 1.28 42.4 49 319.7
19 18.72 100.8 -1.5 104.0 0 15.8 0 o] 1.26 0 0 0
20 19.72 115.8 -21.5 108.6 0 28.2 0 o] 1.18 0 0 0
21 20.72 130.8 -35.1 115.1 0 42.2 0 0] 1.05 0 0 0
22 21.72 145.8 -47.7 125.2 0 56.6 0 0] 0.89 0 0 0
23 22.72 160.8 -58.3 142.2 0 71.3 0 o] 0.72 0 0 0
24 23.72 175.8 -64.3 170.6 0 85.9 0 0] 0.58 0 0 0
Column Number
1 | 2 [ 3 ] 4 ] 5 [ e | 7 | 8 ] 9 10 ] 11 | 12 | 13
AN9197 11: Wall Component of Cooling Load
Local Total Outside | Sol-air | Inside | Heat | Wall Heat Gain Nonsolar
Standard | Surface Temp. | Temp. | Temp. [ Input| CTS | Total [ Convective | Radiant RTS Radiant | Total
Time Irradiance Wall | 100% 37% 63% Zone Cooling | Cooling
LST E, t, t, t, 'E No.8 Type 4 Load Load
Hour W/m? °C °C °C Watt % Watt Watt Watt Y% Watt Watt
1 0 30.5 30.5 24| 69.7 11 76 28.1 47.9 41 78.6 106.7
2 0 30.2 30.2 24] 659 501 717 26.5 452 20 69.2 95.8
3 0 29.9 29.9 241 629 26] 67.8 25.1 42.7 12 62.5 87.6
4 0 29.7 29.7 241 60.6 9] 645 23.9 40.6 8 57.1 81
5 0 29.6 29.6 241 599 3 62 22.9 39.1 5 52.1 75
6 0 29.7 29.7 24] o614 1] 60.8 22.5 383 4 475 69.9
7 48.6 30.1 32.6 241 922 0] o644 23.8 40.6 3 44.6 68.4
8 89 30.7 354 24| 1214 0] 832 30.8 52.4 2 47.4 78.2
9 117.7 31.7 37.8 24] 147.3 0] 108.8 40.3 68.6 1 55.4 95.6
10 138.8 32.7 39.9 241 170.4 0] 134.7 49.8 84.9 1 66.3 116.1
11 152.7 33.9 41.9 241 191 0] 158.8 58.8 100 1 78.4 137.2
12 166.9 35.1 43.7 24| 211.1 0] 180.8 66.9 113.9 1 90.8 157.7
13 355.2 359 54.4 24] 3248 0] 211.9 78.4 133.5 1 106 184.4
14 588.8 36.5 67.1 24| 460.7 0] 291.7 107.9 183.8 0 135.2 243.1
15 770.6 36.7 76.8 24| 564 0] 403.3 149.2 254.1 0 179.6 328.8
16 864.4 36.5 81.4 241 6139 0] 506.8 187.5 319.3 0 230.2 417.7
17 802.5 36 77.7 24| 574.2 0] 570.1 210.9 359.1 0 274.6 485.5
18 319.7 35.2 51.8 24| 2975 0] 5472 202.5 344.8 0 294.6 497.1
19 0 343 343 241 109.9 0] 386.9 143.1 243.7 0 267.3 410.5
20 0 334 334 24| 100.1 0] 219.1 81 138 0 213.9 295
21 0 32.6 32.6 24| 91.7 0] 1388 51.4 87.5 0 167.3 218.7
22 0 31.9 31.9 24] 84.1 0] 105.7 39.1 66.6 0 133.3 172.4
23 0 31.3 31.3 24| 78.1 0] 89.8 33.2 56.6 0 109 142.3
24 0 30.9 30.9 24| 735 0] 814 30.1 51.3 0 91.5 121.6
Column Number
1] 2 [ 3 T 41 5 1T 6] 7 1 8] 9 [ 10 | 11 | 12 ] 13
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gﬂﬁ 8 : Schematic Diagram
v
WAAITUADUNITATUIUNITLAINUSAUIINHAIAN

Window-Solar #1

Location &
b
Qutside Design . Heat Input - Solas Iradiance Mo Blinds or
Canditbons = Overhang
— [Dirwct, Diffuse, Reflect)
B et
Beam Hieat Gain Diffuse Heat Gain
T —nibh
-
.l'/ - .
10006 Radiant B3% Ratiant 3% Conw,
e S ST e e
%, o P
SRTS ™ " NERTS
- -
S «
Radiant-CL —s Sum = Corm-CL
L]
Total-Cl

3U 9: Schematic Diagram
LERASTUAAUNITAIUITUNIT AN LSAUANNHUNANS (NFEIR 1)

Window-Conduction

Dutside Design
Conditions

|

Qutskde Air Temp |

- Huat Gain
. _;__..'-_";-"
e /!
- /
" i
o I
63% Radiant = 37% Corn,
g 4
7
i / i
MNS=RTS /
A /
i ¥
Radiant-CL Sum Cary-CL

*
Total-CL

1 v
gﬂm 10: Schematic Diagram LaAIUUADUNITATUIN
A19YANUFAUANNHLNANY (Conduction)
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masalumuas Window Solar az3uann
N1§MIAY Solar Irradiance wWulRgnfuiulunsduaa
HUInNEUanyNUsTNIS ANNLANFNIATagATINIsULL A
Solar Irradiance iy Heat Gain lunsdlva
window Solar NMsudassanan inlaanisdnian
Solar Irradiance ‘1{1ﬂ@mﬁuﬁ’1 Direct SHGC uaz
Hemispherical SHGC ﬁ’ﬂ:ﬁﬂﬁwﬂﬁu’]ﬁdﬁ’] Direct
Solar Heat Gain lLay Diffuse Solar Heat Gain A1
&6 A1 SHGC (Solar Heat Gain Coefficient) 1T
AuaulRraInszanusasainitazeanlianufauan
wasaniinethudluginaludadld iBufiadausas
wEuLEaRRdaue ARnnszmuununingng
nssantudieh o Wilfnuagunludsanalneasd
A SHGC agffisulszunal 0.6 S 0.9 wdaurmumu
uazdrainszan fayaifiiudeal SHGC laudunna
dnsunislfuludasiy faruaiunsonilaly
ASHRAE Handbook 21fl Fundamentals

1833N79 LAAN Direct (+3a Beam) uae Diffuse
Heat Gain U&7 13fazAaIvinn1sulas Heat Gain 113
aasdruliiflu Room Cooling Load sialy

138 RTS 1t A Beam Heat Gain aziatufiu
Radiant Component 100 % wagliulasliifhu Cooling
Load laztnll “Operate” fUAN Solar RTS daufn
Diffuse Heat Gain u:uclﬁ{ Split aaniilu 63 % Radiant
LAz 37 % Convective flau Mntidudasdiu 63 %
Radiant & Uifush Cooling Load M@ Nonsolar RTS

nnsAuauludiu wWindow Conduction (R1y
Schematic °lugﬂﬁ 10) BUANINNITAIUIUTT Window
Conduction Heat Gain 3MNgAT

g, =UA(t,-t) (6)
Tmﬂ‘ﬁ g. = Window conduction heat gain, Watt
U = Overall heat fransfer coefficient of
window, W/ (m?2:K)
A = Window area, m2
t = Outside air temperature, °C

= Room air temperature, °C

rc

Heat Gain AINan azsiasgnuisaanifuaasdiu
A9 63% Radiant Lay 37% Convective dufiiiiu
Convective aznangluiflu Cooling Load Laaviufl lu
suefiandunileia 63 % Radiant a21fin Time-delay
waznanaiuy Cooling Load Tunaisa g un



N19H%1 Radiant Cooling Load A1 Heat Gain
Component éﬁuﬁﬁﬁﬂlmmﬂﬂﬁi “Operate” AN Heat Gain
ludrudidafu Nonsolar RTS Aauamslu Schematic
Diagram @1 Radiant Cooling Load dundaiiifeun v
59U Convective Cooling Load ﬁ%vl,rﬁ'fm%a Total Cool-
ing Load 1189311 Conduction Hunszan

AN3797 12 waz 13 1HusensAuIuANTEANLFaL
1 v 1 d % ISl [
NAUNUNANIUIUNTY 9TaUNm 1.3 x 2.1 R ngzanuu
Uncoated Single Glazing MU 3.2 mm. LamAaguukl
MUNARNZIURAN 91882 A8ANIIAIUINUTAIET 15.00 U. (LST)
224 Design Day JassaliUiiAa

ol

AN9197 12 ARAULN 2 Surface Incident Angle

0 = 502°
@nEMeAUInaIiIniauanlu Section faw)

i v oo .
M99 12 ARaNUN 3 Surface Direct

584.7 Watt/m?
@nEMsAIuaiInisuanlu Section faw)

E_ =

D

A19797 12 ARALUUN 4 Direct SHEC

SHGC, = 0.659

1&unlannas Interpolate A SHGC iy 0 = 50.2°
ARINTEIN Uncoated Single Glazing ID = 1g ‘lumi’m‘ﬁ‘l
13 ‘Ll‘wﬁl 31 Fenestration lu ASHRAE Handbook atiu
Fundamental U 2005

A13797 12 ARALUUN 5 Direct(Beam) Solar Heat Gain

q, = E,xSHGC, x A
584.7 x 0.659 x 1.3 x 2.1
1051.9 Watt

A19797 12 ARALUUN 6 Ground Reflected

81 Watt/m?2
(ﬂﬂniﬂﬂﬂﬂ?ﬁﬂu’gmﬂmNﬂ'ﬂmﬂuaﬂsl,u Secftion T']IQU)

E =

r

A19797 12 ARAUURA 7 Ratio Y

Yy = 0.96

@nEnTAUINTaINUInauanly Section nNawu)

AN97991 12 ARALUUN 8 Sky Diffuse

E, =105.0 Watt/m?

d
@INMENTANUINTaINLINNEuanly Section Naw)

A13799 12 ARALUA 10 Hemis. SHGC

C

.

o o od D
FN34N 12 ARALUN Q@ Surface Diffuse 3
C

E,+E = 105 + 81 &
= 186 Watt/m? S

(a4

-

)

)

wn

SHGC, = 0.63

12YaNIN MTNLFEINUALAIYEI Direct SHGC

A13799 12 ARAULUR 11 Diffuse Solar Heat Gain

g, = (E#E)x SHGC, x A
= 186 x 0.63 x 1.3 x 2.1
= 211.1 Watt

AN3799 12 ARAUURA 12 Outside Air Temperature

t = 36.7°

o

@A nEnsAUIaNliniauanly Section nau)

P97 12 ARALULIA 13 Conduction Heat Gain Through Glass

g. = UA((-t)
=4.42 x 1.3 x 2.1 x (36.7-24)
=175.1 Watt

AN U 189n52ANEINa1LnaIn mnsnedt 4 Tuumit 31
Fenestration lu ASHRAE Handbook atuFundamental
1 2006 us9viAUIN Single Glazing, 3.2 mm glass, Wood/
Vinyl Frame (Operable)

A137497 12 ARAUUN 14 Total Window Heat Gain

9, = 9,*9,+q.
694.7 +211.1 +175.1
1080.8 Watt

A13749 13 ARAUUN 2 Beam Heat Gain

URANFNGINA 12 ﬂ’r]ﬁlllﬂﬁ 5

A13799 13 ARALURN 3 Radiant Heat Gain

Heat Gain 31N Direct Solar Radiation 11U Radiant
Heat Gain 100%

(Convective Heat Gain 41N Direct Solar = 0%)

A13799 13 ARdULUN 4 Radiant Cooling Load 310 Direct

Solar

Solar RTS for Zone Type 4 (Light Construction, No
Carpet, 10% Glass)
(A151399 5 AAAUUTN 6)
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UnAUIBIIuoINIS

PN 13 ARRLLIA 5 Radiant Cooling Load AN Direct Solar

{Radiant Heat Gainj{Solar RTS for Zone Type 4}
= 397.8 Watt af 15:00 Hr

M197197 13 ARAUUNA 6 Direct Solar Cooling Load

Direct Solar Cooling Load = Radiant Cooling Load

A19197 13 ARALUUN 7 Diffuse Heat Gain

< o edl
UNMRINANTNN 12 ARAUUN 1]

M191991 13 ARAULUN 8 Conduction Heat Gain

11NANT9 12 ARANLUR 13

AN3799 13 ARRULUN 9 Total Heat Gain a1n Diffuse Solar

LAz Conduction ENUNTAN

qw qd+qc
211.1 +175.1

386.2 Watt

aurpidnisduien g, uar g, usaununauiiewn

! @ ! 1% o LG
AnduamuaInanazsagninld spiit1flu 37 % Convec-

tive LAy 63 % Radiant AuaAdlu ARALLUT 10 ua 11 993
M990 13 MUAIRU

M191991 13 ARAULUR 10 Convective Heat Gain from

Diffuse Solar and Conduction Through Glass

0.37 x 386.2
142.9 Watt at 16:00 Hr

9e2

A1919% 13 AARULUT 11 Radiant Heat Gain from Diffuse

Solar and Conduction Through Glass

900

0.63 x 386.2
243.3 Watt at 15:00 Hr

qr?

AN9197 13 AAAULN 12 Nonsolar RTS for Zone Type 4

Nonsolar RTS for Zone Type 4 (Light Construction,
No Carpet, 10% Glass)
(A9 6 ABALUT 6)

A197991 13 ARAULUN 13 Radiant Cooling Load A1 63 %
984 Diffuse Solar Wa¥ Conduction HAUNT¥AN

q, {63% 284 Total Diffuse}{Nonsolar RTS for
Zone Type 4}

362.6 Watt at 15.00 U.

AN91991 13 AR 14 Diffuse & Conduction Cooling Load

Diffuse & Conduction Cooling Load = Diffuse &
Conduction Heat Gain + Diffuse & Conduction Radiant
Cooling Load
142.9 +219.6
362.6 Watt at 156:00 Hr

A137997 13 ARAUUA 156 Total Window Cooling Load

Total Window Cooling Load = Direct Solar Cooling
Load + Diffuse & Conduction Cooling Load

= 397.8+362.6

= 760.4 Watt at 16:00 Hr

U7 11 ifuns Plot Wisuifauiieuansldifuily
3vianaras Solar RTS Values MilAa Beam Solar Cooling
Load ANYaY Beam Heat Gain Laz Beam Solar Cooling
Load Tugtlfunann Column 7 2 uaz 6 lusnsadi 13

700 -

600 1

500

400 -

300

——Beam Heat Gain
—®— Beam Solar CL

gU# 11: Time-delay Effect a1n Solar RTS

Beam Heat Gain & Beam Solar CL, Watt

. J N

\'\-\_ Values Nilfa Beam Heat Gain #nunszan
. v v o
0 T T T T T T T T T T T T T T T T T T T T T T T @
12 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 HUIRAURIZIURN
Hours
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qul 12 1Wunns Plot WBaufiay
P Y &G & a a
Wananaldifudadninaras Nonsolar
RTS Values NilfMa Conduction uay
Diffuse Heat Gain HNUNTTANHUNFANS
lushatng Armananildunann Column

79 way 14 lumnsai 13

gﬂﬁ 13 1fhunns Plot iauanslifu
a9AlsznauYad Total Cooling Load %84
ununtsnslusiagng Aaas Diffuse &
Conduction Cooling Load uWasTotal
Window Cooling Load 1au1ann
Column 14 uay 16 lumsnail 13 A
anau

Tunsdifidl Blinds (AuuuIngn
meluiaiihw) ¥ Beam Heat Gain
Uwat Diffuse Heat Gain AxARIGNAUME
IAC (Infernal Attenuation Coefficient)
NBUANN Schematic Diagram '1ugﬂ‘17ll
14 A¥ad IAC d sy Blinds ¥lmRnee
faruaiuisoniglaann ASHRAE
Handbook atil Fundamental Tyt
maumall Component 484 Heat Gain
ﬁaaaaﬁw:qﬂuﬂmamﬂu 63% Radiant
waz 37% Convective WuiRennunulu
nsdnauq dauflidu Radiant
Component ﬁ%ﬁaaqﬂ Operate el
Nonsolar RTS (danau tiaulauiiy
Radiant Cooling Load Tatfiatilusx
fU Convective Part W& faztinunis
Total Window Solar Cooling Load pia
1U duras Conduction HAUNTZANS
anunsamldmilautudunsdily @
Blinds

v
Qaa o

Tunsdlfiivia Blinds wardqunsal
JauAnaga1auanaInlssie anfiiu
Overhang ¥3a Fin nsAuIslunw
muaniulumu Schematic Diagram
Tugdfl 15 n1sAIUIUNA Shading
Fraction Wag EAC (External Attenuation
Coefficient azdtlinanamisluduiu

&
IIUU
o8

Conduction & Diffuse Heat Gain & CL, Watt

IS
a
t=}

IS
o
o

w
@
=}

w
S
S

N
133
S

N
=
S

@
=}

—&— Conduction & Diffuse HG
—#— Conduction & Diffuse CL

C
2
)
(&)
-
C
x
<
(&)
(o]
-
-
)
n

U

R = =— =
50 4
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31U 12: Time-delay Effect a1n NonSolar RTS Values N8

Conduction wag Diffuse Heat Gain HIUNTZANHUNANIAURLTURAN

Total, Beam, Diffuse & Cond. CL, Watt

1200

1000

800

/\

600 4

400

—e—Beam Solar CL
—=— Diffuse & Conduction CL
—4— Total Window CL

200

A\
/s

12 3 45 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Hours

2471

il

(4 v @
AARRgUUNIIAURTTUAN

3: a3AUsYNaUYad Total Cooling Load 14nN5¥anH#insNag

Outside Design

Location &

Conditions

Beam H

Window-Solar #2

s

|

Heat npat - Solar irrsdiance wWith Blinds
: ! Mo
1IE!|.|'.::.:T.. D‘fiﬂ’?'aﬂlﬁﬂ Owerhang
___,_--"' \\ =t
" = \'i
eat Gainx Diffuse Heat Gain
IAC w 1AL
"-u_._—_\_\‘_—_--_ — ._.____.-' S
63% Radiant 37% Conv,
2 .__'_.r" ____I'
_—" NS-RTS -

Radiagnt-CL. —— Sum =~

- -

I

*

Total-CL

a

v v ! 44‘
NNTZAINUTAUINNHUIANG (NTUN 2)

9U7 14: Schematic Diagram WHPATUMDUNITANUIN
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6. NIAIUINUNITLAINY
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AN997 12: Window Component of Heat Gain (No Blinds or Overhang)

C
)
D
(&
—
Direct Solar Diffuse Solar Conduction C
Local Surface Direct Diffuse Total a
Standard | Incident | Surface Solar Ground Sky Surface Solar [Outside|Conduction| Window —
Time Angle | Direct |Direct| Heat | Reflected | Ratio [ Diffuse | Diffuse [Hemis| Heat | Temp. Heat Heat 8
LST 0 E, |[SHGC| Gain E, Y E, E+E, |SHGC| Gain t, Gain Gain -
Hour Degree [ W/ 'm’ Watt W/m® W/m® W/m® Watt °C Watt Watt 3
1 100.6 0) 0 0 of 048 0 0f 0.63 0) 30.5 89.9 89.9 wn
2 115.3 0) 0 0 o 045 0 0f 0.63 0) 30.2 85 85
3 129.8 0) 0 0 o 045 0 0 0.63 0) 29.9 81.1 81.1
4 144.2 0) 0 0 0 045 0 0 0.63 0) 29.7 78.2 78.2
5 157.7 0) 0 0 0 045 0 0 0.63 0) 29.6, 77.2 712
6 167.7 0) 0 0 0 045 0 0 0.63 0) 29.7 79.2 79.2
7 164.2 0) 0 0 191 045 29.6 48.6| 0.63 55.2 30.1 84.1 139.2
8 151.8 0) 0 0 46.2| 045 42.8 89 0.63 101 30.7, 92.9 193.9
9 137.8 0) 0 0 69.9| 045 47.8 117.7)  0.63| 133.6 31.7 105.6 239.2]
10 123.4 0) 0 0 88.7| 0.45 50.1 138.8] 0.63| 157.6 32.7 120.3 277.9]
11 108.7 0) 0 0 101.4] 0.45 51.3 152.7)  0.63] 173.3 33.9 136.9 310.2
12 94.1 0) 0 0 107.1}  0.52 59.9 166.9] 0.63] 189.5 35.1 152.6 342.1
13 79.4] 176.2] 0.346 110 105.4] 0.64 73.6 1791 0.63| 203.2 35.9 164.3 477.5
14 64.7| 402.5| 0.581| 421.5 96.5] 0.79 89.8 186.3| 0.63] 211.5 36.5 172.2 805.1
15 50.2] 5847 0.659 694.7 81 0.96 105 186 0.63] 211.1 36.7 175.1)  1080.8
16 35.8] 691.1| 0.681| 847.5 59.8] 1.11 113.5 173.4] 0.63] 196.8 36.5 1722 1216.4
17 223 663| 0.67| 800.3 344 122 105.1 139.5| 0.63] 158.3 36 165.3[ 1123.9
18 12.3]  270.7] 0.668| 325.8 6.6) 1.28 42.4 491 0.63 55.6) 35.2) 154.5 535.9
19 15.8 0) 0 0 of 1.26 0 0f 0.63 0) 343 141.8 141.8
20 28.2 0) 0 0 of 1.18 0 0f 0.63 0) 33.4 129.1 129.1
21 42.2 0) 0 0 o 1.05 0 0f 0.63 0) 32.6 118.3 118.3
22 56.6 0) 0 0 0 0.89 0 0 0.63 0) 31.9 108.5 108.5
23 71.3 0) 0 0 o 072 0 0 0.63 0) 31.3 100.7 100.7
24 85.9 0) 0 0 0 058 0 0 0.63 0) 30.9 94.8 94.8
Column Number
1 [ 2 [ 3 ] 4] 5 ] 6 [ 77 8 | o JTuwo [ 1] 12 ] 13 | 14

Direct Solar Diffuse Solar and Conduction Through Glass
Local Heat Gain| Solar Direct Heat Gain Nonsolar| Diff. & Total
Standard [Beam| Radiant | RTS [Radiant| Solar |Diffuse|Conductionf Total Convectivg Radiant | RTS [Radiant| Conduc. | Window
Time |Heat| 100% | Zone Cooling|Cooling| Heat Heat [100% [ 37% [ 63% Zone [Cooling| Cooling | Cooling
LST | Gain Type 4| Load | Load | Gain Gain Type 4 | Load Load Load
Hour | Watt| Watt % Watt | Watt | Watt ‘Watt Watt Watt Watt %o ‘Watt Watt Watt
1 0 0 44 353 353 0 89.9 89.9 333 56.7 41 72.1 105.4 140.6
2 0 0 19 32 32 0 85 85 31.5 53.6 20, 66.7 98.2 130.2
3 0 0 11 30.9 30.9 0 81.1 81.1 30, 51.1 12] 62 92 122.9
4 0 0 7 26.7 26.7 0 78.2 78.2 28.9 49.3 8 57.8 86.8 113.4
5 0 0 5 19.7 19.7 0 77.2 77.2 28.6 48.6 5 54.5 83.1 102.8
6 0 0) 3 11.3 11.3 0) 79.2 79.2 29.3 49.9 4 52.6 81.9 93.2
7 0 0 3 33 33 552 84.1] 139.2 51.5 87.7 3 67.1 118.6 121.9
8 0 0 2 0 0 101 92.9] 193.9 71.7 122.1 2 88.2 160 160
9 0 0 1 0 0| 133.6 105.6] 239.2 88.5 150.7 1 111 199.4 199.4
10 0 0 1 0 0| 157.6 120.3|  277.9 102.8 175.1 1f 1335 236.3 236.3
11 0 0 1 0 0| 1733 136.9 310.2 114.8 195.4 1 154.7 269.4 269.4
12 0 0) 1 0) of 189.5 152.6] 342.1 126.6 215.5 1l 1753 301.9 301.9
13 110 110 1 48.4 48.4( 203.2 164.3] 367.5 136 231.5 1l 194.1 330.1 378.5
14 421.5 421.5 1[ 206.3] 206.3] 211.5 172.2] 383.6 141.9 241.7 0 209.6 351.6 557.9
15 694.7 694.7 0f 397.8] 397.8] 211.1 175.1]  386.2 142.9 243.3 0 219.7 362.6 760.4
16 847.5 847.5 0| 5589 5589 196.8 172.2) 369 136.5 232.5 of 2219 358.4 917.4
17 800.3 800.3 0| 624.6 624.6] 1583 165.3| 323.6 119.7 203.9 of 212.8 3325 957.1
18 325.8 325.8 0| 461.6] 461.6] 55.6 154.5 210.1 71.7 132.4 0 180 257.7 719.4
19 0 0) 0f 259.9] 259.9 0) 141.8] 141.8 52.5 89.3 0| 146.6 199 459
20 0 0) 0f 169.9] 169.9 0) 129.1]  129.1 47.8 81.3 0 1252 173 342.9
21 0 0) of 118.6] 118.6 0) 118.3] 1183 43.8 74.5 0 1094 153.2 271.8
22 0 0 0 84.9 84.9 0 108.5| 108.5 40.2 68.4 0 97.1 137.2 222.1
23 0 0 0 63 63 0 100.7[  100.7 37.3 63.4 0 86.9 124.2 187.2
24 0 0 0 46.5 46.5 0 94.8 94.8 35.1 59.7 0 78.7 113.8 160.3
Column Number
1 [ 27 3 T a5 T e T 72777 8 T o707 10 [ 11 [ 12 T3] 14 [ 15
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M197991 14 1uA1 Heat Gain ’mnaaﬂumﬂm:mmmmuimﬁ ANFREIUIDY Sensible Heat Naznanau

Y a1 X Lo
Radiant Component uullm‘ﬂuBQﬂUﬂ’mmmﬂJ.IL?Q@J.IG%&I (auuNN Convective Component Ej]él)

8. NMIANUINNTLANNTAUINGUNTAMEAT RTS

AN Heat Gain A1N Equipments a3LAINUHAINHALLIN drufifiu Latent Heat azutadlihifiu Space
Cooling Load \aeluviudl Sensible Heat Gain %ﬁaaqmmnaamﬂu Radiant way Convective Part 11ilau
Wuiee uAlunsdluns Equipment 11 dAd1uYad Radiant azifuminla 13a Convective azifluwinla At
naneflundymnils Wasinasetayaiin q Aflulusiin azlidtayafiuandadiudinarnanly ves

%Il ¥ o v @ ! dl
mwmmm%maﬂmmsmmm UT2U1UAINIMUN L ANLRNLRY

Tunsdivia o Tddmsu Office Equipment MliWAauszuNaAINUSaU Hosni et al.(1999) wuzUd1AN
Radiative/Convective Split 1411 10%/90% dnsugunsaininnaussunaanusaunardinsugunealdlud
WaauszuraAusaulin 30%/70% lunsdlrasgunsallunisdqaanmis Rudoy war Duran (1976) wuzin
Radiative /Convective Split 1371 60%/40% widnguUnsaldull Exhaust Hood 88135 AINUTAUTIAEREN

. A A - LYo = Yo o od ,
11N Space ALULFLNEY Radiative Component LNTUU dauanrialuannidnsuizavas Equipment
¥ Y o ¥ v d v vay ! a = DA
Load 1u ffAuruAIsAnEdayanisldiniadns i A1 Actual Cooling Load 433 9 analiAniealsrunu
20-30% %83 Name Plate Load fil& Schematic Diagram LHAININTINEINTUNITATUIUNTTAIN LT DU

97N Equipments wandagluglil 18

AN979% 13: Window Component of Cooling Load (No Blinds or Overhang)

Total Heat, W |Sensible [ Latent |% Sensible Heat that is
Adult[Adjusted,| Heat | Heat Radiant’

Degree of Activity Male | M/F* W W Low V' High V
Seated at theater Theater, matinee 115 95 65 30

Seated at theater, night Theater, night 115 105 70 35 60 27
Seated, very light work Offices, hotels, apartments 130 115 70 45

Moderately active office work Offices, hotels, apartments 140 130 75 55

Standing, light work; walking Department store; retail store 160 130 75 55 58 38
Walking, standing Drug store, bank 160 145 75 70

Sedentary work Restaurant® 145 160 80 80

Light bench work Factory 235 220 80 140

Moderate dancing Dance hall 265 250 90 160 49 35
Walking 4.8 knvh; light machine work Factory 295 295 110 185

Bowlingd Bowling alley 440 425 170 255

Heavy work Factory 440 425 170 255 54 19
Heavy machine work; lifting Factory 470 470 185 285

Athletics Gymnasium 585 525 210 315

Notes:
1. Tabulated values are based on 24°C room dry-bulb temperature. For 27°C room dry
bulb, the total heat remains the same, but the sensible heat values should be
decreased by approximately 20%, and the latent heat values increased accordingly.
2. Also refer to Table 4, Chapter 8, for additional rates of metabolic heat generation.
3. All values are rounded to nearest 5 W.
“Adjusted heat gain is based on normal percentage of men, women, and children
for the application listed, with the postulate that the gain from an adult female is 85% of that for an adult male, and that the gain from a child is 75% of that for an adult male.
®Values approximated from data in Table 6, Chapter 8, where Vis air velocity with limits shown in that table.
“Adjusted heat gain includes 18 W for food per individual (9 W sensible and 9 W latent).

4 Figure one person per alley actually bowling, and all others as sitting (117 W) or standing or walking slowly (231 W).

AU : ASHRAE Handbook, Fundamental Volume, SI, 2005
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munfvilUda S
g, =1.23 QAt (8) 3
wn
waz g, =3010 QAW (9)
Tﬁm'ﬁl g, = Sensible heat gain, Watt
q, = Latent heat gain, Watt
Q = Outside air flow rate, Us
At = Different between inside and outside temperature, K
Aw = Different between inside and outside umidity ratio

dl 2// 1 2: v a 1T
Tneil Heat Gain aaasduduaznanaliiilu Space Cooling Load atluviuit (1ufl Time-delay Effect)

Schematic Diagram UEAINTHIINTBINITALIUAINANILERIaE LU 19
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1. U

nsewImAszannTan Wwiosdiug wasiluIaeidann dyed1sdseindanisaaniuyuIzuy
Uuome auiazesgdnItidneg afiitu welaathamdu ndes VAV saldaufsowarie 'sbudu
WAZTUIAYID NaHLEH BIUANANIAINNITANWI BT U DURTIG 3 ATHAANAIATIIANATAATUIUTUA DU
= 1 2’/ 1 =3 U % 1 d‘u =1
fivnle mseanuuuludusauday U Aazldsunansznulues e U unanudaznenauainenIny

a a o Y o U | U | { 1 é’ 1 a o

Wusnvaediauiniseasisnisenuini LLazmamstmu;dmu AUNINANTZANTUINITNITAU I
1 dld a g’/ aa a @ 1 dl o > U o 1 1 gi U s
g9 Afaluadatu 3Bmsla Adounwieed dyezlathe uazluifaatu dynideg wansiu 15y
maudloluiheudmieds uasil dyn edadn dwudiidal inaisazdenlddtle iNeNazUfiadman
Iﬁvlﬁqmmw aghenalsaziin LLa:Qﬂﬁa\a

2. fiausa CLTD/CLF (naull a.@. 1979)

5% CLTD/CLF #al&in3uduathadunisnisile ASHRAE l&§a@issiian 13 Cooling and
Heating Load Calculation Manual (ASHRAE GRP 158) Fumpunsludl e 1979 lugrenauddu
msﬁﬁmmmi:mw%ausfl’ﬂazﬁﬁiﬁﬁ’umu'ﬁ%miﬁﬂﬁngiu Carrier System Design Manual (1960) 119
wioauiiusinglu Trane Air Conditioning Manual (1965) g LL&J’JLL@H’]m(ﬂ fdanuatiavay wie
LﬂnanamammnNwammiaqﬂsummﬁ‘smiﬂmnmmu nandniwnileRde 3Emsdmaaniniinns

D

Y a

‘VIN']'Q’mNN@@]Lﬂia\ﬁﬂiﬂaﬂﬂ'}?ﬁﬁﬂi‘HmG] IuIan DML Carrier, Trane uaz York L‘L]‘LW]% ABNMIAUI

U

a

fadnaadenuiy 35 CLTD/CLF 224 ASHRAE unn (auunuaziSanldinmdaununld) tdsauedn

'
a

ﬁmﬂ%%nﬂn”szz“w%%%aé’hgmlumﬁwm6] AUANANNAY  DIILTUNITIWIBAIANNITEAN T DU
anu vafiafindsinglu Carrier System Design Manual azdl _andu (@wiz uiidu Solar
Heat Gain)

Cooling Load, Btu/hr = [Peak solar heat gain, Btu/((hr)(Sq ft))]
x [Window area, Sq ft]
x [Shade factor, Haze factor, etc.]

x [Storage factor]
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Foaziuldiniilase Handlauduiy osluds
CLTD/ CLF w84 ASHRAE 1jn3zn13 laeil Storage
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Maximum Solar Heat Gain 1‘%”@3"116\1 CLTD/CLF
Hwos 1um’mLﬁu"uaqﬁt%ﬂui’%msﬁﬁmmmsz
anu¥aulu Part 1 lﬁlm Load Estimating lu carrier
System Design Manual (Juian 13ﬁﬁqm@hmo
TN wazdrniduagennn ﬁ%’m&aﬂmaaﬂw
fivnlll&udolu Manual 9 damarsiasluifagii

31/'71' 1: Micro Computer Apple I

lugaada lasawicludronaull a.e. 1970
gt Ansanislasanizly Muninaadesiu
muﬁ’ama%ﬂ’aé’mé’eagjmﬂ Micro Computer
d' = dl AI AI ) @ o 1 1 a
Mdulugun 1 wsandadliiuadounsnanaaieg
sl a.e. 1977 whiiddaudanald eJas
Pocket Calculator fAvAvaziSuildiuluiioslng
{18310 W.A. 2518 (A.61. 1975) AIUUNIIVITIENT
FMUIUA 9 Fedaerindeiia nIalufld Slide Rule
ﬁaﬂlumigmuazm‘sﬁw AIAIUIUNITEANNTOU
< 1 % Qdd’ . a U o dl <A
fliauiu 331 Practical uasflanldiuanni o fide
miﬂiaﬂ"ﬁaﬁaﬁ’uamaﬂu Cooling Load Estimate
Sheet dusatefin avaglugi 2 Tu desiulad
Spread Sheet Software nIalUsunInnanAiaes
gnv g Tldimdlaulu Tadl
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31_/771' 2: Example of Cooling
and Heating Load Estimate Sheet
(from Figure 3-P, TRANE Air Conditioning Manual, 1965)

ALALINTINY A.¢. 1930 LHudunn Jiniaw
wane g vuldvinnsdinsuieddu Building Heat
Transfer agudd 35 Heat Balance Method
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Auadiie  guU v3ndu dyddu dedudases
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1 = > dJ <A w a e = BY v aa o
ﬂananummnﬂaumaﬁlua@@mgamﬁmsmmm
ATzANNIaudl835 Heat Balance Method agjudn
ualdd Computer 14 39l "1u13n Solve  unn3
Heat Balance l@laanss “9nan q@ﬁﬁfﬂ?"mmi

= o v A ad . .
luafnazyinld fa NI 3dUszIm (Approximation)
3% TFM (Transfer Function Method) 14351328184
[ 1 I Qdd‘d 1 ) dl v
gonan  wasduddniennududant auda

s ¥esiu mFuifwn Building Heat Transfer

desipn manual

;.-‘1/77' 3: Carrier System Design Manual, 1960
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35 TFM wiudald1d4 Baseline Procedure
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SINCE 1965

90,000,000

KULTHORN COMPRESSORS SOLD ALL OVER
THE WORLD SINCE 1981

P

www.kulthorn.co.th
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www.airduct.co.th

I— Aluminium Flex Duct

Spiral Flat Oval Duct
’V PID Pannel & Accessories
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Armaflex ~sli= |VALVES ¢ cavipmens
—MIL—

™l | For HVAG, Sanitary and Fire Protection System
ABETIG Lo DOCLTDE. | o o ] Building and Industrial
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ArmaPhonic
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JAPLI AW FILTER

One-Stop Service for
System Engineering ... « o o o

Filter Gauge Elecirostatic Precipitator (ESP) Expansion Tank

“LEAN G Lo

W wisaale aatEsaad (il y e
Bapars Air Piltes ( Thadlard} Co., LA,
j IEarIF thcn | Feschnarheses  Tkenognies Sammiimenioen § 00
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Tl | G 180 EOE-0 - Faw
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For Your Protection To Save The Earth

LIFE SAFETY \ ENERGY SAVING )
« Fire Damper, Smoke Damper, - Energy Recovery Ventilator,
Fire & Smoke Damper Heat Pipe, Heat Plate
+ Smoke Exhaust Fan, « Pinnacles
Kitchen Exhaust Fan « Chilled Beam
- Smoke Ventilator, Smoke . Natural Ventilation

Curtain, Fire Curtain - Smart Pump

For Good Health For Your Solutions

IAQ & ENVIRONMENT

« Air Distribution and Equipment « Ventilation System
« Electrostatic Air Cleaner « Chiller Plant Management
- VAV Boxes, VAV Diffuser - Data Center

- Jet Fan, Tunnel Fan
« High Volume - Low Speed (HVLS) Fan
« Hygienic Air Handling Unit

i il lread owie 77 000U S5 DDA SIS ) BIPLS W NN OIS GNI..UI'E
Ventilation Engineering Company Limited T 029082000 e 0477176074 1121711 ‘ﬁ
Tel: 02 530 9060-2 | Email: enquiry.venco@ensys.co.th | www.venco.co.th £ ﬁ ﬁ TR S—

¢ perfect ENERCOV

Expert in humidity . .
C application - f/ A world leader in quality coated steel products
. BLUES
)

1S0-9001:2015 certified by i hoam

Refrigerant Type Heat Recovery Unit (HRU)
For Precision Temperature & Humidity Controls

RA 80%

xxxx CMH EA 207
= & ! i*’
T r
E 44 4 o
S
= L STEEl INSI’IBEI] S IITIIINS
: e
o H e ——= —
L 5 o ry—

e yme s v

:
! i e
s Y fee $
9 3 H \
7 £33
RMC-Serles. HRU-Serles.
&FHRU Series
o T g A e Cooling Capacity Range 12 - 110 kW
T R22 & R407C
o Ve 00265 NS BlueScope (Thailand) Limited

7" Floor, Bangkok Thai Tower 108 Rangnam Road, Phayathai, Rajthevi, Bangkok 10400 Telephone : 02 333 3000 (Automatic) Facsimile : 02 333 3001-2
WWW.enercov.com 2 Soi G Pakornsongkrohrad Rd..T. Map Ta Phut A. Muang Rayong 21150 Thailand Telephone : 038 918 300 (Automatic) Facsimile : 038 918 301

www.bluescope.co.th Hotline: 02 333 3030 [i BlueScope Thailand
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OPERATING HOOM

FINAL FILTERS {HEPA & ULPA FILTERS)

i remon Vool won e | Daas wser) o Ean Ao s rmoendudes oo e
Armnoabizmru r

FIRAL FTERS darerinioo Bz
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Aumd O B PN e RO (1) A A e MIPS (ilo Pesswsing Purics S SLLAEEg
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FRODUCT FILTERS
igtrCal® W Ao Thi Al TM FRESCH AT
Faisiba! il ks o e 4y i T g T e fmmey

um&ﬁw&w&wﬂmnnnhwwmimT

DAIKIN Honeywell

410 R-32 ' %
it rul.-m;

/‘{ Y L4 02-985- UEED M;ahnlcelandd@gmall com
[CELAND @ 086-397-0881 ice-outlet.com
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VM LINE

ENGINEERING CO.,LTD

WE ARE...

MEP TURNKEY EXPERT COMPANY
FOR ALL TYPES OF BUILDINGS

¢ DESIGN

* MANAGEMENT

e SUPPLY AND INSTALLATION

* RENOVATION

* OPERATION & MAINTAINANCE

9/555 Moo 4 Ramintra Rd. Anusawaree
Bangkhean Bangkok 10220

Tel : 02 971 6296 Fax : 02 971 6297
Mobile : 084 733 5999

Email : mline.engineer@gmail.com
Contact Person : Nipaporn Sritieng

InSovUsSuaNIA
n1s1An

Residential Product

Variable Refrigerant Flow

n Full DC Inverter l IUpto64Umt
| 1 =

< | DC Inverter
Usshgalwiuas 5 AN SEER gv
h__, —
B | i i‘.
= \ ¥ )
VRFH-IIL

<=

Chiller

Air Cooled Oil Free VSD Centrifugal
Water Cooled Oil Free VSD Centrifgg*’.

THAI TASAKI ENGINEERING CO., LTD. @ E-mail : info@tasaki.co.th

usun Tng mud IOUDIUUS\) 9na
89/55 Klj 20, BOYFSNDVAY 2

Q Website : www.tasaki.co.th

o Tasaki Air

Tel. +66-2-312-3995 Fax. +66-2-752-4220 ﬂ

0.INWISNY NW.12, A.UOWETKEY,

2.UVW4, v.aynsusims 10540
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World Leaders For
Food industry UVC
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Selected Users of Steril-Aire
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[ — = hirport Faciaties and more....
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= Daaige Sty & Installation of EAM Spatems
» Spitarm Integratian of Specialmsd Procwe
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TEL : 061 484 8988 A

www.LEAFPOWER.co.th E-MAIL : info@leafpower.co.th  oounios: sechure

LEAFPOWER

SAVE THE WORLD + SAVE YOUR LIFE

TRANE -
: S 100 sis Panasonic
1GITTER STraneiThailand BUSINESS
moulsanuws!

TRANE
THAILAND

doyawdninm msliusns
fiaunudinde nadoomomsiinde
irSoousuoima

L _h | Romm Ak #

""" wzrulitionar

. Pachaged A ‘
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| Commercial Lgs scals Alr-
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Panasonic Management (Thailand) Co,, Lid.

! 761 1111 P R St 10000 e -
LET'S GO BEYOND ?_E__Elh_?,_. Dt Sohuem D | Tasl =051 Toi3-tomm Bet T2
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VALITCCH ¢
AIR FILTER SOLUTIONS
AND ONE STOP SERVICE

¢ o

u‘iﬁ‘nixnmwynuamﬂmun i
ROJPAIBOON EQUIPMENT CO..LTD EcoXpart

HARALIR T

4. e w o 1 am
wndudihdn szuuaiugueIntsen Tula
HAEMITAMINGNNY

Building Management System (BMS)
Energy Management System (EMS)

'*"'-'I:!dbus BACHet

e Struxureware Dashboard

BMS / PME / EMS

EcoStruxure

Improve operational efficiency

Reduce energy-related costs

Ensure electrical network reliability and reduce downtime
Optimize equipment utilization and the cost of operations

Pressurization
Dirt Separation
Degassing

= .‘ a
i Ty
!_ ‘ [ uﬂ'
BALANCING VALVE
2 WAY / PICV VALVE

303,305,307,309, 311 SIRINTHORN ROAD,
BANGBUMRHU, BANGPLAD, BANGKOK 10700

Tel : 0-2434-3747,0-2424-0939, 0-2881-8511 (Auto 30 Lines)
Automation Division E-mail : sales_bas@rojpaiboon.co.th

Py COMMERCIAL AND INDUSTRIAL @
diled”  ELECTROSTATIC AIR CLEANERS

“OIL MIST
CONTROL"

BTU METER

3V ENGINEERING SOLUTIONS CO.,LTD.

31/13 Moo 1, Bangkaew, Bangplee, Samutprakam 10540 THAILAND EI"bE!
(©+66-2745-0010 @+66-2745-0011 (P +669-2548-3131 AT

62 aﬁsao'lhguauﬂﬁﬂau‘]ﬂU5F10ﬂSSUlJ§UO'Iﬂ"IFiIII‘iJUS:InFﬂnﬂ woslnséwri : +66 (0) 2501 1103 - 4, +66 (0) 87 822 7042, +66 (0) 81 838 4057

@Sy rovaduguas rovidsuioos
(Selection of modern data center, Server room) (Chilled water and direct expansion)

uioaw EC Fan aomsldwavoiu
(EC fan reduce energy consumption)

Tidoviidniaos naznSoviiunowzu
(No need heater & humidifier)

MARINE & OFFSHORE
LOW HUMIDITY
FOOD & PHARMA
ELECTRONICS
HOSPITAL

EUROKLIMAT

Environmental & Energy-saving Technology from Europe.

S:UUUSUIMAEIHSUAUGADVTIDIDS
Modular Rack Precision Air

ﬁl'lzblll.ll.llfli‘lltell.l ||a:s:uuﬁ1m

Gadona:iigosnuiis
(Easy installation and maintenance)

S:UUNSADUALIILUSASY:
(Intelligent control system)

Jadwiwios usen aswinul o

-

SIAMTEMP GO~ LTD-  yogiulng : +66 (0) 2501 1103 na 2 Biwd : th i5ulad : www.si
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The architect
outdid himself.

So did the
HVAC designer.

he sj lever
hot. Never too cold. Always just right. That's where Emerson
comes in. Our complete line of Copeland Scroll™ variable speed
compressors enable unparalleled comfort with maximum energy

efficiency. With youlfeel
~ and your customers will too. For more information go to Emerson.com/Asia

02-452-00747

Telk:
D) stmenoncomes & Fax:  02-452-0786

T eHERser bl o g
o B . - - J vl 85 wurmadusag - B L
Rt cemail salea asdair.com
EMERSON. CONSIDER IT SOLVED: i
FAS HOIMIZIWN 2 WAH M0 WU FI00U T R T0UNBD NN | oEE0
- L
DNA
-
Asblisnyovlan cag
AulndevusuexMAdIstinspnau |
FUKAGAWA -
360 CASSETTE | !
=
1. i
Innovative Circular Design Er- .

for Ultimate Perfection

DESIGN
AWARD
2016

- L s o, 0 & : g e
us&mnnmuw(‘lﬂuuaun}mnn = - (10, —

udanssudlslinSevusuormnAdosaladiniios:dau

ne. 02-136-2888-90 uvind 02-136-2891

Py
m.dum.m.th 4 . ¥, Tr E n

Stay Comfortably Cool All-round Airflow Stylish Circular Virus Doctol
Experience Innovation
1BuauianuuauTuguWado 1uriofipnnyurioo 360 oo dlsunsonauwsounktioe LED weonoImAWSe!

S=ESMAC ASIA CO.,LTD

HVLS FAN

T
%Euru‘fent »-HASCeN i
grcoras Abl Schneider

wWwWw.esmacasia,.com

Tel. 0-2463-7590, 0-2463
Fax : 0-2818-1328 e-

E-mail : suppori@esmacasiacom Tel : +662-107-1080 +662-107-1080
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PRE-INSULATED
PIPE
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0 Moo T Sol Sulvsswad TE F Buksawal R, j #0130 Offica)
Tol 0-2863-5004 ﬂ-m-mr:\u :9H1&1nwwmnwﬁnmnhzmn Lnr m';:-‘“dm MY email : info@gekkoindustires.net | www.gekkoindustries.net | Tel : (662)874-1211, Fax : (662)874-1212

o o D, AT @);ﬁ_ S Huba Contrdl CONTROLLI

hﬂ.'ﬂ'ﬂl Thse Speelalisg-ANCA Certifled L e S e —
S A r
5D D CERTIFIED x
Pressure Transmitter Valves & Actuators
W lde jrodirt range
-Imemestic Fam
-l fae ALY
-Cienmerdial Fas! PR —1 L -
-Imidusirisd Fan
-Specinl Applecation 1an a
Wide product range provide 2 one-stop servicefor dilTerent W‘

operaling poiol & covironment application wi
type of fams amd msteriaby, s 1o schieve (o

0 infler Suppty Co, L

244 15F, Coympla Thai Tower, Rolchecdasisok Rd .,
Samsannok. Hunylovang, Bangank 10370 Trakised
Tol +6625138028 Feon ~50.2 5135082 www.gintersupply.com

[ :
=i
ld it LVIVI d berideddd dl

INSTALL CONFIDENCE
e HVAC

I o Controls
p=orvices Johnson y)xf‘

Controls

i GREEN
.

KRUGER VENTILATH INDUSTRIES (THANL AN OO0 T,
Tl 13- VA -CA0 uitarh Farx: O2- 108 AT, E-snmil. okt Rawages co th, wiww knugerlian o
Addddrews  MWL0S st 1, Clictamduvithii Romd, T Khokibeen, Meusg. Samataskiven 7000

AIR-TO-AIR HEAT EXCHANGERS

HIGH PERFORMANCE &
COMPACT CASING

Distributor by
Climate Innovation Co.,Ltd.
Tel: 0-2379-3170 www.heatex.com

e || - DUCT EXCEL =5

IVESERIES

= (b

338303 .

AutoRestart 24hTimer  LED Display WinFunction  _ Quiet  Auto Swing
peration

dounu Hot Line Tel 086-480-3437

) /. Y USUN Bunsanes (Us:lnf‘ﬂna) P Tel: 02526 1985-90 Fax: 02 526 1277 ufdh dFn W '.':-‘uTn |5??.-"'| PRAIANAASSOD IUSOFSEID N 10310
CENTRAL A /

-l L WWW CENTRALAR COTH () WWW FACEBOOK COM:CENTRALARTH @) CENTRAL_AIR

|
ek

Tel. 0-2277-8186 Fax: 0-2693-0869 WWW.DUCTEXCEL.CO.TH
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TRUWATER

®

COOLING TOWER

m. ..Providing Solutions to your Cooling needs

TRUWATER (Thailand) Co.Ltd.
79/22-23 The Connect Village

Phoem Sin Rd, Ao Ngoen, Sai Mai, Bangkok 10220

TAX ID: 0105559146039 Head Office
Tel: +66 2 152 6961 Fax: +66 2 152 6962

Our following profe
services with total
satisfaction

Hospital

Food
Pharmaceutical
Laboratory Lo
Humidity Control S8

NATURAL GREEN

!E BANGKOK REFRIGERATION CO.,LTD. @ m:.
L f e

COOLING MAN INDUSTRAIL CO.,LTD.

OFFICE : 17 SOI PATTANAVEJ 8, SUKHUMVIT 71 RD.,

NORTH PRAKANONG , WATTANA , BKK.10111

TEL : 02-392-7968-9, 390-2606 ,711-7083-4 FAX : 02-381-8359 , 711-7180

E - mail : coolingmanl1@gmail.com

INNOVATION
Natural Green Innovation Co.. Lid,

Consult - Design - Turnkey

CROSSFLOW TYPE  COUNTERFLOW TYPE ENCLOSED TYPE YHA SERIER

Na, 5. 7 Soi Sukhunmvit B0, Sukhurmvil Rd, Phrakhanong Tai, Pheskhanong, Bangkok 10260

Thadand Tel 0-2741-4820 Fax. 0-2741-4830

BEIJER B GRIMM

Beijer B.grimm(Thailand)Ltd.
No.5 Krungthepkreetha Road,Hua Mark.
Bangkapi,Bangkok 10240

Tel. +66 2 011 8888 Fax. +66 2 011 8801-

PowerMatic

the ultimate solutions

Chiller & VRF

Air-Cooled Screw Chiller Magnetic (il Free) %/6 oS T | < WL iTeT
100-400RT Centrifugal Chiller “OUTDOOR UNIT y -
150RT-700RT

Powermatic Co., Ltd.
50/1 Soi Tiwanon 40, Tiwanon Rd., Thasai, Amphur Muang, Nonthaburi 11000.
Tel: 0-2952-4400, Fax: 0-2952-3899 www.powermatic.co.th

@3@2 PATKOL Your Solution in
¥ mmemmem  Refrigeration

= Refrigeration System
= Freezing & Cold Room
= Water Chiller

- Ice Making Machine

Supermarket Showcase

UTILE ENGINEERING
International Co., Ltd.

Bk vimwte coriel e knndugy e grestel prodesteaty

Toatm mvat T e B mrey TS

(RSN TR
'M fisps h‘ &
ekt 4 i s PR T
Ra T cenTFIED

Wanpie 0

£ y ‘__I 5 Tl BT B JUTY 4, SRR i | A T
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REFRITECH CO., LTD.

Pre Insulated Pipe “InzulLa”

e T

Gl T Ayl .:;Lﬁ

AHthgaunsalindoimAduidu

N Contact Uni-Aire -
69 Moo 3 Kingkaew Rd.,Bangplee,Samutprakam 10540 THAILAND Tel. 02-312-4500 Fax.02-312-4277 - -
5 e 3 Mg R St el 150 LD 031 20 J www.refritech.co.th Tel.0-2087-0235
hitp:/fwww.uni-aire.com E- .com, .com > =

UNIAIRE CORPORATION CO., LTD.

www.itc-group.co.th Tel.0-2184-0055

Maxflex is The Perfect Insulation
and wide range of products
developed to respond your

Vandapac Co.Ltd. T:02-312-4147 pmaxfiexinsulation.com
ROTARY & SCROLL COMPRESSOR i s auBlonsnuson s
Save Enengy lor Lite - R ) =
FOR AIR-CONDITIONING, HEATING and  [B \ é""m""&'ﬁ':‘?““‘“

REFRIGERATION APPLICATIONS

AVAILABLE FOR R-410DA,
R-32, R-407C, R-404A, R-290,
R-134A and R-22

SIAM COMPRESSOR
INDUSTRY CO., LTD.

W, SO ress0r.0om

P LA Ty R A e L 0 P

. o ’
PACO (7 o) g6

SMART CENTRIFUGAL PUMPS AUTOMATIC CONTROL VALVES

TP i@ 7ovcon @b

HIGH EFFICIENCY COOLING TOWER  PRESSURE INDEPENDENT CONTROL g N.B.C vianasuasuuuidu-fiau uaz SMI/ NIBCO diasa dasdanasuns

5 | sAHAPIE ENGINEERING CO., LTD. E SNSUAM INYER: GUBLING

VALVE AmduRinnesuszuniaiaadu Ussin wae Usuannne
664/5 ISP Riverside, Rama 3 Rd., Bangpongpang, Yannawa, wiannsasiiaden axlnaginsalsine
Bangkok 10120 Thailand
TEL. iﬁ_sz} 29“2.“1-5 FAX. [EEZ] 294-2186 ’ SINSIAM INTERCOOLING CO.,LTD TEL:0-27119060-5 FAX:0-27119179
Email : sahapie@sahapie.com http:/fwww.sahapie.com Email : Sales@sinsiamintercooling.com website : www.sinsiamintercooling.com
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(m[l) “guriwgUnsninanowiduna:luiAsuovos” r c O n d lt l O n l n g
il The Leader in Integrating i ion & Electrical Equil Lx Sa n Ita ry Prod u cts

__ Lr-q ingering ‘o utiees diiduazgunusiving ssuudfuanma ssuuganiua qﬂnirﬂﬁutwﬁq
- “'
I -‘u. e
lj | i 40} 4 !_
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CopelandScroll. @ 1c HITACH! At e [ JW ED EMERSON

REFRIGERANT & TOOLS & EQUIPMENT HOME & BUILDING CONTROLS &’ : lg ﬁg‘
% ~ "

sy A¥E= i '

"0"'?-'::"‘ TASCORERon e oty siemens I3 <> Honeywell  eimacracs Harn Engineering Solutions Public Company Limited F
19/20-22 Soi Soonvijai, Rama9 Road,Bangkapi, Huaykwang, Bangkok 10310, Thailand ) -
CALL 0 2628 2600 [ www. igroup.com L] i a2 [ « Tel:+66 (0) 2203 0868 + Email:marketingd@harn.co.th « http://www.harn.co.th B~

- T —
JUIMSEIRIUR:NICSTTUVOD Cooling Tower
Liang Chi 'lﬂiumﬁumumsmmn Cooling Tower Institute (CTI)
LI ANG CHI Wa3UseIMs Drift Loss Iag ﬂmuumaTuIaﬂwmamﬂmmﬂmwmi MAN5N (KMITL) A S E F A

gl ) PUBLIC
COMPANY

LEC costow cconamca e [ T 50T courtr o S e

o T

LIMITED

“We are a leading manufacturer and provider
in Electrical Power Distribution, Switchboards,
Automation and Energy Efficient Solutions
as well as After Sales and Integrated Engineering Services
in Thailand and ASEAN.”

USUNMaead anamnssa (Uss wdlne) {110 Call us today !
36/172-173 CWHNBLAD3LIG WI3ARBIGOIMMIA LOARIANSEUA N 10520 (EWinamilne)  Tel: 02.171-7988 (24 Lines) Ry
Tel. 02-171-7976-91 Fax. 02-171-7971-5 Email: cooling@liangchi.co.th www.liangchi.co.th

Amnil v o ainy
W LT $in
Tal = +883 £95-4545
Fax : $652 D95-4546

C sdminfengreengroup.com
El EnGreen greap

BROAD Power-Efficient Chiller
High Efficient Oil Free Chiller

ECS Energy
Solution Co., Ltd.
Tel: +66 (2) 935-6740 7% BRrROAD Absorption Chiller

Email: staffecs@ecsthai co.th | Combined Cooling, Heating, & Hot Water
Web: www.ecsthai.co.th )

) o BROAD Packaged System
BROAD Air Conditioning Chiller with Pumpset & Enclosure

Tel: +86 (731) 8408-6688 - (Outdoor Installation)
Email: international@broad.net
Web: www.broad.com
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MicroFEiber: ©

For Thermal and Acoustical Insulation and Energy Conservation

DESIGNED FOR THE ULTIMATE

minTIV. 5

MicroFiber INDUSTRIES LIMITED

Tel. +66 2315 5500 Fax. +66 2312 4655 Email : insulation@microfiber.co.th website : www.microfiber.co.th

Gree Commercial
—— Air Conditioners

561 www.greethailand.com

40 years Save time with one

of expertise Supp“er for a" your
Beetopmant for needs in commercial
D g HVAC/R

refrigeration

The managemen
solution for chiller
and heat pumgs

- high efficiency
- ON-OFF and D& compressors
- wireless connectivity
- simple updating
- fast commissiong and easy unit
configuration Connected Efficiency

of commercial corr
units for more than

Danfoss (Thailand) Co., Ltd,
Tel.: +66 2308 6730
www.danfoss.com/asean
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FIRE RESISTANCE
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*The ASTM e119is a stringent standard for testing the building members/materials under
fire exposure conditions. Performance is defined as the period of resistance (minutes) to
the standard fire exposure elapsing before the first critical point in behaviour is observed.

This standard is identical or very similar to the following standard test methods: UL263,
NFPA 251,UBC 7-1, ANSI A2.1,ULC 5101

A W —

For more detail please contact our representative. Gekko Industries Co. Ltd 50 Puthabucha Road, Bangmod , Jomthong,
Bangkok 10150 Thailand. email :info@gekkoindustries.net www.gekkoindustries.net tel : (662) 874 -1211, Fax :(662) 874 -1212
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EROFLEX

Closed cell (EPDM) insulation for HVAC&R
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