TABELAS PARA CALCULO DE CARGA TERMICA

METODO CLTD/CLF



Tabela 1. Propriedades de materiais de paredes (LABEEE, 2003).

Espessura | Condutividade | Densidade Calor Resisténcia
Nome do matenal egurvalents térmica equivalente | especifico termica
{em) (W/mE) (kg'm") kIkg E) {m* EW)
Argamassa de Embogo (2.5 em) 25 1,15 2000 1,00 0,022
Camara de ar (2 - 5 em) - - - - 0,160
Concreto macigo (5 em) 5.0 1,75 2400 1,00 0,029
Ceram Tyolo Macico Aparente (10 cm} 9.0 0,90 1800 0,92 0,100
Concreto macigo (10 cm} 10.0 1,75 2400 1,04 0,057
Ceram Ty 6 fur quad (% cm) 14 0,90 2250 0,92 0,016
Ceram Ty 8 fur quad (9 cm) 14 0,90 2252 0,92 0,018
Ceram Ty 8 fur cwe (10 em) 33 0,90 1103 092 0037
Ceram Ty & fur cwe (10 cm) 3.0 0,90 1232 092 0.033
Ceram Ty 4 fur cire (9.5 cm) 1.3 0,90 3595 092 0.014
Ceram Bloe 3 fur quad (13 em) 1,7 0,90 2041 0,92 0,019
Tijelo Macigo (10 cm) 0.6 0,90 1764 092 0108
Ceram Bloe 2 fur quad (14 em) 1.5 0,90 3732 092 0017
Ceram T3j 2 fur eire (12.5 em) 1.7 0,90 3836 092 0015
Ceram T1j & fur quad (14 cm) 5.5 0,90 909 0,92 0,061
Ceram Tyj 21 fur eire (12 em) 2.7 0,90 2556 092 0.030
Ceram Ty 6 fur cwe (15 cm) 6.6 0,90 840 0,92 0.073
Ceram Tij & fur quad (19 cm) 8.2 0,90 868 092 0.091
Ceram Ty 8 fur cwe (20 cm) 11,1 0,20 646 0,92 0,123
Ceram Tij Duple 6 fur cire (10 cm) 12 8 0,30 628 092 0,142
Tijolo Macigo Duplo (10 cm) 19.8 0,90 1812 0,92 0,220
Tijelo Macico (22 cm) 20,7 0,90 1812 092 0230
Ceram Ty Duplo 21 far cire (12 cm) 123 0,90 1184 0,92 0,137
Ceram Tij Duplo 6 fur cire (15 cm) 20,3 0,90 568 0,92 0,226
Ceram Tij Duplo 8 fur quad (19 cm) 234 0,90 613 092 0260
Ceram Tij Duple 8 fur cire (20 cm) 29.1 0,90 500 0,92 0,323

Tabela 2. Propriedades de materiais de coberturas (LABEEE, 2003).

- Condutividade | Densidade de | ~ . Fezsténcia
Espessura . Calor especifico S
Mome do matenal tarmica massa aparente termica
(em) (W K {kg/m’) ETkz E) (m® EW)

Camara -:}e ar com alta ) ) 0.210
emussividade (= 5 om)

C amafa de ar u:um_bausa ) ) 0.610
emissividade {= 5 em)

Telha de baro (1 cm) 1.0 1,05 2000 0592 0,010
Telha de fibro-cimento

(0.7 em) 0.7 095 1800 0.84 0,007

Forro madeira (1 cm) 1,0 0,14 600 230 0,071

Forro concreto (3 cm) 3.0 1,75 2200 100 0,017

Laje mista (12 cm) * 9.5 1.05 1087 092 0,090

Laje de concreto (20 cm) 20,0 1,75 2204 100 0,114

Laje de concreto (25 cm) 25,0 1,75 220 1,00 0,143

Lamma de aluminie

polide {e<0,2) 0.1 230,00 2700 088 0,000

L3 de vidro (2.5 cm) 25 0.05 50 0,70 0,556

L3 de vidro (5 em) 5.0 0,05 50 0,70 1,111




Tabela 3. Propriedades de materiais de pisos térreos (LABEEE, 2003).

Espessura f_'um:.luriridauie Densidade de Ca'.::u' E.e?i:tenma
Nome do material térmaca massa aparente| especifico térmica

{cm) {(Wim E) ke/m™ EIkz E) (m” B
Solo (45.7 cm) 45.7 0.87 1361 08373 0528
Radier concreto (10 cm) 10.0 1.75 2400 1,00 0057
Argamassa de reboco (2.5 cm) 25 1,15 2000 1.00 0,022
Piso cerdimico (10 mm) 1.0 0,90 1600 0,92 0,011
Pisp madewra {10 mum) 1.0 0,14 600 2,30 0,071

Tabela 4. Propriedades de materiais de pisos entre andares (LABEEE, 2003).

. N Ecpessura {'_'um.iurj.ridzde Densidade de I:a'.::u' R.e?:i:,tenma
Nome do material térmaca masza aparenta| especifico férmica
{cm) (Wim K) kg/m™) klkz E) (m® EMW)
Laje ousta (12 cm) * 9.5 1.05 1087 0,92 0,090
Lzje de concrete (20 cm) 20,0 1,75 2200 1,00 0,114
Lzje de concrete (25 cm) 250 1,75 2200 1,00 0,143
Radier concrete (10 cm) 10,0 1.75 2400 1,00 0,057
Argamassa de reboco (2.5 em) 25 1,15 2000 1,00 0,022
Piso cerimuce (10 mm) 1.0 0.90 1500 0,92 0011
Piso madeira (10 mum}) 1.0 0,14 600 230 0.071

Tabela 5. Propriedades de materiais de forros (LABEEE, 2003).

Condutividade | Densidade de Caler Resisténcia
MNome do material Espessura térmaca mas=a aparents| especifico térmica
{cm) (W im K (kg/m*) E1kz E) ('’ KW)
Panel fibra de madeira 1solante 35 0,20 850 230 0,175
Painel vidro - - - 0.610

Tabela 6. Propriedades de materiais de divisérias (LABEEE, 2003).

Condutividade | Densidade de Calor Fesisténcia
Nome do material Espessura térmuica massa aparente| especifico térmica
(em) WimK) kg/m’) k= E) m KW
Pamel fibra de madewa 1solante 3.5 0,20 850 230 0173
Painel vidro 0.8 1,15 2700 .84 0007




Tabela 7. Propriedades de materiais de paredes externas (ASHRAE, 1989).

Thickness and Thermal Properties

Code
Number Description L o ¢ R Mass
A0 Outside surface resistance 0 0.000 0 0.00 0.059 0.00
Al 25 mm Stucco 25 0.692 1858 0.84 0.037 47.34
A2 100 mm Facebrick 100 1.333 2002 0.92 0.076 203.50
A3 Steel siding 2 44.998 7689 0.42 0.000 11.71
A4 12 mm Slag 13 0.190 1121 1.67 0.067 10.74
AS Outside surface resistance 0 0.000 0 0.00 0.059 0.00
A6 Finish 13 0.415 1249 1.09 0.031 16.10
A7 100 mm Facebrick 100 1.333 2002 0.92 0.076 203.50
BI Air space resistance 0 0.000 0 0.00 0.160 0.00
B2 25 mm Insulation 25 0.043 32 0.84 0.587 0.98
B3 50 mm Insulation 51 0.043 32 0.84 1.173 1.46
B4 - 75 mm Insulation 76 0.043 32 0.84 1.760 2.44
BS 25 mm Insulation 25 0.043 91 0.84 0.587 2.44
B6 50 mm Insulation 51 0.043 91 0.84 1.173 4.88
B7 25 mm Wood 25 0.121 593 2.51 1.760 15.13
B8 62 mm Wood 63 0.121 593 2.51 0.524 37.58
B9 100 mm Wood 101 0.121 593 2.51 0.837 60.02
B10 50 mm Wood 51 0.121 593 2.51 0.420 30.26
Bll 75 mm Wood 76 0.121 593 2.51 0.628 45.38
Bi12 75 mm Insulation 76 0.043 91 0.84 1.760 6.83
BI3 100 mm Insulation 100 0.043 91 0.84 2.347 9.27
Bl4 125 mm Insulation 125 0.043 91 0.84 2.933 11.71
BIS 150 mm Insulation 150 0.043 91 0.84 3.520 14.15
Bl6 4 mm Insulation 4 0.043 91 0.84 0.088 0.49
B17 8 mm Insulation 8 0.043 91 0.84 0.176 0.49
BI8 12 mm Insulation 12 0.043 91 0.84 0.264 0.98
B19 15 mm Insulation 15 0.043 91 0.84 0.352 1.46
B20 20 mm Insulation 20 0.043 91 0.84 0.440 1.95
B21 35 mm Insulation 35 0.043 91 0.84 0.792 2.93
B22 42 mm Insulation 42 0.043 91 0.84 0.968 3.90
B23 60 mm Insulation 62 0.043 91 0.84 1.408 5.86
B24 70 mm Insulation 70 0.043 91 0.84 1.584 6.34
B2S 85 mm Insulation 85 0.043 91 0.84 1.936 7.81
B26 92 mm Insulation 92 0.043 91 0.84 2.112 8.30
B27 115 mm Insulation 115 0.043 91 0.84 2.640 10.74
C1 100 mm Clay tile 100 0.571 1121 0.84 0.178 113.70
C2 100 mm Lightweight concrete block 100 0.381 609 0.84 0.266 61.98
C3 100 mm Heavyweight concrete block 100 0.813 977 0.84 0.125 99.06
C4 100 mm Common brick 100 0.727 1922 0.84 0.140 195.20
Cs 100 mm Heavyweight concrete 100 1.731 2243 0.84 0.059 227.90
C6 200 mm Clay tile 200 0.571 1121 0.84 0.352 227.90
Cc7 200 mm Lightweight concrete block 200 0.571 609 0.84 0.352 123.46
C8 200 mm Heavyweight concrete block 200 1.038 977 0.84 0.196 198.62
c9 200 mm Common brick 200 0.727 1922 0.84 0.279 390.40
Cl10 200 mm Heavyweight concrete 200 1.731 2243 0.84 0.117 455.79
c1 300 mm Heavyweight concrete 300 1.731 2243 0.84 0.176 683.20
Ci2 50 mm Heavyweight concrete 50 1.731 2243 0.84 0.029 113.70
Cl13 150 mm Heavyweight concrete 150 1.731 2243 0.84 0.088 341.60
Cl4 100 mm Lightweight concrete 100 0.173 641 0.84 0.587 64.90
C15 150 mm Lightweight concrete 150 0.173 641 0.84 0.880 97.60
Clé 200 mm Lightweight concrete 200 0.173 641 0.84 1.173 130.30
Cl17 200 mm Lightweight conc. blk. (filled) 200 0.138 288 0.84 1.467 58.56
C18 200 mm Heavyweight conc. blk. (filled) 200 0.588 849 0.84 0.345 172.75
C19 300 mm Lightweight conc. blk. (filled) 300 0.138 304 0.84 2.200 92.72
C20 300 mm Heavyweight conc. blk. (filled) 300 0.675 897 0.84 0.451 273.28
EQ Inside surface resistance 0 0.000 0 0.00 0.121 0.00
El 20 mm Plaster or gypsum 20 0.727 1602 0.84 0.026 30.74
E2 12 mm Slag or stone 12 1.436 881 1.67 0.009 11.22
E3 10 mm Felt and membrane 10 0.190 1121 1.67 0.050 10.74
E4 Ceiling air space 0 0.000 0 0.00 0.176 0.00
ES Acoustic tile 19 0.061 481 0.84 9.27

0.314

L = thickness, mm; k = thermal conductivity, W/(m -

Mass = kg/m?

°C); p = density, kg/m?; ¢p = specific heat, kJ/(kg* °C); R = thermal resistance, (mz- °Cy/W;



Tabela 8. Selecdo de grupos de paredes externas (ASHRAE, 1989).

Group Mass, U-Value,

No. Description of Construction kg/m* W/(m?-°C)
100-mm Face brick + (brick)

C Air space + 100-mm face brick 405 2.03

D 100-mm common brick 440 2.36

C 35.mm insulation or air space + 100-mm common brick 440 1.00-1.71

B 50-mm insulation + 100-mm common brick 430 0.63

B 200-mm common brick 635 1.71

A Insulation or air space + 200-mm common brick 635 0.87-1.38
100-mm Face brick + (heavyweight concrete)

& Air space + 50-mm concrete 459 2.00

B 50-mm insulation + 100-mm concrete 474 0.66

A Air space or insulation + 200-mm or more concrete 698-928  0.62-0.64
100-mm Face brick + (light or heayyweight concrete block)

E 100-mm block 303 1.81

D Air space or insulation + 100-mm block 303 0.86-1.40

D 200-mm block 342 1.56

c Air space or 25-mm insulation + 150-mm or 200-mm block 356-434  1.25-1.56

B 50-mm insulation + 200-mm block 434 0.55-0.61
100-mm Face brick + (clay tile)

D 100-mm tile 347 2.16

D Air space + 100-mm tile 347 1.60

& Insulation + 100-mm tile 347 0.96

C 200-mm tile 470 1.56

B Air space or 25-mm insulation + 200-mm tile 470 0.81-1.26

A 50-mm insulation + 200-mm tile 474 0.55
Heavyweight concrete wall + (finish)

E 100-mm concrete 308 3.32

D 100-mm concrete + 25-mm or 50-mm insulation 308 0.68-1.14

C 50-mm insulation + 100-mm concrete 308 0.68

() 200-mm concrete 532 2.78

B 200-mm concrete + 25-mm or S0-mm insulation 537 0.65-1.06

A 50-mm insulation + 200-mm concrete 537 0.65

B 300-mm concrete 762 2.39

A 300-mm concrete + insulation 762 0.64
Light and heavyweight concrete block + (finish)

F 100-mm block + air space/insulation 142 0.91-1.49

E 50-mm insulation + 100-mm block 142-181 0.60-0.65

E 200-mm block 229-249  1.67-2.28

D 200-mm block + air space/insulation 200-278  0.85-0.98
Clay tile + (finish)

F 100-mm tile 190 2.38

F 100-mm tile + air space 190 1.72

E 100-mm tile + 25-mm insulation 190 0.99

D 50-mm insulation + 100-mm tile 195 0.63

D 200-mm tile 308 1.68

© 200-mm tile + air space/25-mm insulation 308 0.86-1.31

B 50-mm insulation + 200-mm tile 308 0.56
Metal curtain wall

G With/without air space + 25- to 75-mm insulation 24-29 0.52-1.31

Frame wall
G 25-mm to 75-mm insulation 78 0.46-1.01




Tabela 9. Selecéo do fator LM (ASHRAE, 1989).

L33
Table 32 CLID Correction For Latitude and Month Applied to Walls and Roofs, North Latitudes
NNE NE ENE E ESE SE SSE
Lat. Month N NNW NW WNW W WSW SW SSW S HOR
0 Dec ~1.6 =27 -2.7 -2.7 -1.1 0.0 1.6 33 5.0 -0.5
Jan/Nov —16 =27 -22 -22 -0.5 0.0 1.1 22 3.8 -0.5
Feb/Oct -1.6 =1l -1.1 -1.1 -0.5 -0.5 0.0 =05 -38 0.0
Mar/Sept —1.6 0.0 0.5 -0.5 —0.5 -1.6 -1.6 =27 -4.4 0.0
Apr/Aug 27 2.2 1.6 0.0 -1l =27 -33 —4.4 -4.4 ~1.1
May/Jul 5.5 3.8 2.7 0.0 -1.6 -3.8 —4.4 -5.0 -4.4 -2.2
Jun 6.6 5.0 27 0.0 -1.6 -38 -5.0 -5.5 -4.4 -2
8 Dec —-2.2 -33 -33 -33 -1.6 0.0 22 4.4 6.6 -2.7
Jan/Nov -1.6 =27 -33 -2.7 -1l 0.0 1.6 33 5.5 -22
Feb/Oct -1.6 -22 =16 -1.6 -0.5 -0.5 0.5 1.1 22 -0.5
Mar/Sept -1.6 -1l -035 -0.5 ~0.5 -1.1 - LI ~1.6 -22 0.0
Apr/Aug 1.1 1.1 1.1 0.0 -0.5 -22 -2.7 -38 -38 -0.5
May/Jul 38 27 22 0.0 -1l —2.7 -38 -5.0 -38 -1.1
Jun 5.0 33 22 0.0 -1l =33 —4.4 -5.0 —3.8 —-1.1
16 Dec =22 -33 —44 —4.4 =22 -0.5 22 5.0 T2 —-5.0
Jan/Nov =22 =33 -38 -38 -2.2 -0.5 22 44 6.6 -38
Feb/Oct -1.6 =27 =27 -2.2 -1.1 0.0 1.1 27 38 -22
Mar/Sept -1.6 -1.6 -1l —11 -0.5 -0.5 0.0 0.0 0.0 -0.5
Apr/Aug -0.5 0.0 -0.5 —0.5 -0.35 -1.6 —1.6 =27 -33 0.0
May/Jul 2.2 1.6 1.6 0.0 -0.5 -22 =21 -38 -3.8 0.0
Jun 33 22 22 0.5 -0.5 -2.2 -33 -4.4 -3.8 0.0
24 Dec -2.7 -38 -5.0 -5.5 -38 -1.6 1.6 5.0 72 -7.2
Jan/Nov -22 -33 -44 =50 -33 -1.6 1.6 5.0 72 —6.1
Feb/Oct 22 -2.7 -33 -33 ~1.6 —-0.5 1.6 IR 55 -38
Mar/Sept -1.6 -2.2 ~1.6 -1.6 -0.5 -0.5 0.5 1.1 22 -1.6
Apr/Aug ~11 -0.5 0.0 -0.5 -0.5 =11 -05 -1l -1.6 0.0
May/Jul 0.5 1.1 1.1 0.0 0.0 -1.6 -1.6 -2.7 -33 0.5
Jun 1.6 1.6 1.6 0.5 0.0 -1.6 22 -33 -33 0.5
32 Dec -2.7 -38 -55 -6.1 -44 -2.7 1.1 5.0 6.6 -94
Jan/Nov -27 -3.8 -5.0 —-6.1 -44 -22 11 5.0 6.6 -83
Feb/Oct -22 -33 -3.8 —-44 -22 -1.1 22 4.4 6.1 -5.5
Mar/Sept —1.6 -22 -22 -22 -11 -0.5 1.6 2.7 38 -2.7
Apr/Aug -1.1 -1l ~0.5 -1.1 0.0 -0.5 0.0 0.5 0.5 -0.5
May/Jul 0.5 0.5 0.5 0.0 0.0 -0.35 —0.5 -1.6 —~1.6 0.5
Jun 0.5 1.1 1.1 0.5 0.0 -1l —11 -22 -22 1.1
40 Dec -33 —4.4 —55 =72 -5.5 -38 0.0 38 5.5 -11.6
Jan/Nov =27 —3.8 -5.5 ~6.6 -5.0 -33 0.5 4.4 6.1 -10.5
Feb/Oct -2 -3.8 —4.4 -5.0 -3.3 -1.6 1.6 4.4 6.6 -7.7
Mar/Sept -22 -2.7 -2.7 -33 —1.6 0.5 22 3.8 5.5 -44
Apr/Aug -1.1 -1.6 -kl -1.1 0.0 0.0 1.1 1.6 22 1.6
May/Jul 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.5
Jun 0.5 0.5 0.5 0.0 0.5 0.0 0.0 -0.5 -0.3 11
48 Dec -33 -44 —-6.1 =117 -7.2 =55 -16 1.1 33 —13.8
Jan/Nov -33 ~44 -6.1 -7.2 -6.1 -4.4 -0.5 2.7 4.4 -13.3
Feb/Oct -2.7 -38 —5:5 —6.1 -4.4 -2 0.5 4.4 6.1 -10.0
Mar/Sept -22 -33 -33 -38 -22 -0.5 22 4.4 6.1 —6.1
Apr/Aug -1.6 -1.6 -1.6 -1.6 -0.5 0.0 22 3.3 3.8 -2.7
May/Jul 0.0 —0.5 0.0 0.0 0.5 0.5 1.6 1.6 2.2 0.0
Jun 0.5 0.5 1.1 0.5 1.1 0.5 1.1 1.1 1.6 1.1
56 Dec -38 -5.0 -6.6 —8.8 —8.8 =7.7 -5.0 -2.7 —-1.6 —15.5
Jan/Nov -33 -4.4 -6.1 -83 -7 -6.6 =33 -0.5 1.1 -15.0
Feb/Oct -33 —4.4 —5.5 —6.6 ~3.5 -38 33 0.0 5.0 -12.2
Mar/Sept -27 -33 -38 —4.4 -2.7 -1.1 22 44 6.6 -8.3
Apr/Aug -1.6 -2.2 -2.2 =22 —0.5 0.5 2.7 38 50 ~44
May/Jul 0.0 0.0 0.0 0.0 1.1 1.1 2.7 i3 38 -1.1
Jun 1.1 0.5 1.1 0.5 1.6 1.6 22 20 33 0.5
64 Dec -38 -5.0 —6.6 -0.8 -94 -10.0 8.8 -7.7 —6.6 -16.6
Jan/Nov -38 -5.0 —6.6 —8.8 —8.8 -8.8 -7.2 -5.5 -44 —16.1
Feb/Oct -33 —-44 -6.1 =77 -12 ~5.5 -22 0.5 2.2 —14.4
Mar/Sept -2.7 -38 -5.0 -5 -3.8 -2.2 1.1 38 6.1 —~11.1
Apr/Aug -1.6 =22 -2.2 -22 -0.5 0.5 23 5.0 6.1 ~6.1
May/Jul 0.5 0.0 0.5 0.0 1.6 22 33 4.4 5.5 -1.6
Jun 11 1.1 1.1 1.1 22 22 38 3.8 5.0 0.0
(1) Corrections in this table are in °C, The correction is applied directly to the (2) The CLTD correction given in this table is not applicable to Table 33, Cool-
CLTD for a wall or roof as given in Tables 29 and 31, ing Load Temperature Differences for Conduction through Glass.

(3) For South latitudes, replace Jan. through Dec. by July through June,



Tabela 10. CLTDs para paredes externas (ASHRAE, 1989).
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m DbmAWiondﬁb*”VllbomAdjmmtx (5.5 — 1g) is indoor design temperature correction
Vm«:mum-«wmmrmmr«-mu (T, — 29.4) is outdoor design temp ion, where ¢, is the average out-
muwtormmmmmmus.mmwumr«mm side temperature on design day.
air estimates usually without correction (except as noted below) when
mgummmmmm (3) Wall Construction Not Listed:
fotally shaded walls use the North orientation values. The U-Values listed are only guides. The actual value of U as obtained from
Q) Adjustments 1o Tabde Values: tables such as Table 4, Chapter 22 or as calculated for the sctual wall structure should
mmmmwmwﬁmnmmm be used.
listed in Note (1) An actual wall construction not lsted in this table (or Table 30) would be ther-
CLTD,,,, - (CLTD + LM) X + (35.5 — ¢ ) + (1, — 29.4) mally similar 10 & wall in the table, if it has similar mass, and similar heat capacity.
s A In that case, use the CLTD from this table as corrected by Note (2) above.
&mhﬁum&'/umvmm 8) Additional Insulation:
& latitude-month correction from Table 32 = . For each 1.23 mr* - C/W in Rvalue increase from insulation added to the wall
K:;mummmuwumm g month in Table 24, use the CLTD for the wall group with the next higher letter
K = 10if dark colored o light in an industrial area Y e s s Bl whes e i 8 ooy
K = 0.83 if permanently medium-colored (rural ares) interior, use the CLTD for the wall two letters higher. If this is not possible,
K-o.osifwyﬂm-coloml(mﬂlmj T
Credit beamlmﬂm&prhnlhudymeu:neﬁwuwCuvinme
shonldmxbeul.nImmllcobtmhalmdarkmmwbmpa- load calculation as given in the following table.
o of color is d by i as in rural areas or where there is
smoke.
Colors: CLTD, Uncorrected, When Vertical Wall Si i5 “Th ily" Heavier than
Ligh - Group A due 1o Added Insulation
Medium — Medi blue, medium green, bright red, light brown, un-
painted wood, and natural color concrete N NE E SE S sw w NW

Dark  — Dark blue, red, brown and green 61 94 122 16 94 16 122 94




Tabela 11. CLTDs para tetos (ASHRAE, 1989).

Hour
of
U-value, Maxi- Mini- Maxi- Differ-
Roof Description of Miss, W/ Solar Time mum mum mum  ence
Nao  Construction kg/m* mioC 1 2 3 4 S %6 T 8.9 N M I a8 16 17 18 19 20 21 22 23 24 CLTDCLTD CLTD CLTD
Without Suspended Ceiling

1 Steel sheer wi(h25-® 4 1309 0 -1 =2 —2 -3 <2 73 11 19 27 34 40 43 44 43 39 33 25 17 10 7 5 - SR B -3 44 47
(or 50-mm) insulation (39)  (0.704)

2 25-mm wood with 25-mm 39 0.965 32 0 -1 =2 -2 —) 3 s 29 35 39 41 41 39 35 29 2) 15 11 8 S 16 -2 4 43
insulation

3 100-mm 1.w concrete 88 1.209 S ph) 0= S S 5 11 18 25 31 36 39 40 40 37 32 25 19 1w 7 16 -2 40 42

4 S0-mm h.w. concrete with 142 L r o RO A SR SR T R 0 2 6 11 17 23 28 33 3 37 37 34 30 25 20 16 12 10 16 =1 37 38
25-mm (or 50-mm) fns. (0.693)

5 25-mm wood with 50.-mm 44 0.619 2 0 =2 -3 -4 -4 —4 =3 3 9 IS 22 27 32 35 36 35 32 27 20 14 10 6 3 16 -4 36 40
insulation

6 150-mm L.w. concrete 17 0.897 12 10 7 5 i 2 1 0 2 4 8 13 18 24 29 33 35 36 35 32 28 24 19 16 18 0 36 36

7 60-mm wood with 25-mm 63 0738 16 13 11 9 7 6 4 3 4 5 B 11 15 19 23 27 29 31 31 30 27 35 2 19 19 3 31 28
insulation

8 200-mm I.w. concrete 151 0715 20 17 14 12 10 8 & 5 A 4. 5 T 1 14 08 235 B 3N 25 22° 20 4 30 26

9 100-mm h.w. concrete with 254 VG 14 12:90 8 7.5 & 4 6 8 11 15 18 22 25 28 29 30 29 27 24 2. 19 16 18 4 30 26
25-mm (or 30-mm) ins. (254)  (0.681)

10 60-mm wood with 50-mm 63 0528 I8 1S 13 11 9 8 6 5 5 5 710 13172021 24 22 28 29 2 27 235 23 20 19 5 29 24
insulation

11 Roof terrace system 366 0602 19 17 15 §4 12 11 9 8 7 8 B 10 12 15 18 20 22 M4 25 26 25 24 2 21 20 7 26 19

12 150-mm h.w. concrete with 366 (1.090) 18 16 14 12 11 10 9 B 8 9 10 12 15 17 20 22 24 35 25 25 24 22 20 19 19 8 25 17
25-mm (or 50-mm) ins, (366)  (0.664)

13 100-mm wood with 25- 83 0602 21 20 18 17 15 14 13 11 10 9 9 9 10 12 14 16 18 20 22 23 24 24 2 2 22 9 24 Is
mm {or 50.mm) insulation (88)  (0.443)

With Suspended Ceiling

| Steel Sheet with 25-mm 44 0.761 1 0 =1 =2 -3 =3 O 5 13 20 28 35 40 43 43 41 37 3 23 15 107 § 3 8 -3 B 46
(or 50-mm) insulstion (49)  (0.522)

2 25-mm wood with 25.mm 49 0653 11 8 6 5 3 2 I 2 4 7 12 47 22 37 3t 33 35 34 35 28 24 20 17 14 17 1 35 34
insulation

A 100-mm |.w. concrete 97 0761 10 8 6 4 2 | ¢ 0 2 6 10 16 21 27 31 34 36 36 34 30 2 21 17 13 17 0 36 36

4 50-mm h.w. concrete with 146 0744 16 14 13 11 10 8 7 7 8 9 11 14 17 19 22 24 25 2 26 25 23 2 20 18 18 7 26 19
25:mm insulation

5 25:mm wood with SO-mm 49 0471 14 11 9 7 5 4 3 3 4 6 10 14 18 23 27 30 31 2 N W % 2 19 16 18 3 32 30
insulation

6 150-mm |.w. concrete 127 0619 I8 15 13 11 9 7 6 4 4 4 6 9 12 16 20 24 27 29 30 30 28 26 23 20 20 4 30 26

7 60-mm wood with 25-mm 73 0545 19 I8 16 14 13 12 10 © § B 910 12 M4 17 19 2 B M B U 23 2 21 2 8 25 17
insulation

8§ 200-mm l.w. concrete 161 0528 22 20 18 16 IS 13 11 10 2 6 8 & % 11 16 96 19 20 28.75 75 2% 24 23 20 8 25 17

9 100-mm h.w. concrete with 259 0727 17 16 15 14 13 13 12 I 12 13 15 16 18 19 20 21 21 21 21 20 19 18 19 1 21 10
25-mm (or $0-mm) ins. (264)  (0.511)

10 60-mm wood with 50-mm 73 0409 19 18 17 16 14 13 12 IT 10 10 10 11 12 14 16 18 19 21 22 23 8 N 2Hu 2 10 23 13
insulation

11 Roof terrace system 376 0466 17 16 16 1S 15 14 13 1313 12 12 13 13 14 45 16 16 17 18 18 19 18 18 18 21 12 19 7

12 150-mm h.w. concrete with 376 0710 16 16 15 15 14 13 1B |2 12 12 12 13 14 15 16 17 18 18 19 19 19 I8 18 18 20 12 19 7
25-mm (or S0-mm) ins. (376)  0.499

13 100-mm wood with 25- 93 0465 20 19 19 18 1T 16 IS 14 14 13 12 912 12 12 13 14 15 16 18 19 20 20 20 20 23 12 20 8
mm (or 50-mm) insuiati (97)  (0.363)

(1) Direct Application of Table s Without Adjustments: (e)  fisa factor for attic fan and or ducts above ceiling applied after all other

Values in Table 5 were calculated using the following conditions:

Dark flat surface roof (*‘dark” for solar radiation absorption)
Indoor temperature of 25.5°C
Outdoor maximum temperature of 35°C with outdoor mean temperature
of 29.4°C and an outdoor daily range of 11.6°C
Solar radiation typical of 40 deg North latitude on July 21
Outside surface resistance. R, = 0.059 m?-°C/W
Without and with suspended ceiling, but no attic fans or return air ducts
in suspended ceiling space

* luside surface resistance, R, = 0,121 m?+°C/W
(2)  Adjustments to Table 5 Values:

The following equation makes adjustments for deviations of design and solar

conditions from those listed in (1) above,

CLTDeory = WCLTD + LM) K + (25.5 ~ tg) + (1, — 29.4)] f

where CLTD is from this table

(a) LM is latitude-month correction from Table 32 for a horizontal surface,
(b) K is a color adjustment factor applied after first making month-latitude
adjustments. Credit should not be taken for a light-colored roof except
where permanence of light color is established by experience, as in rural
arcas or where there is little smoke.

K = 1.0 if dark colored or light in an industrial area

K=05if permanently light-colored (rural area)

—1Ig) is indoor design temperature correction

— 29.4)is outdoor design temperature correction, where {, is the average
outside temperature on design day

. e .

(¢) (25.5
) (@,

adjustments have been made
J = 1.0 no attic or ducts
S = 0.75 positive ventilation

Values in Table 29 were calculated without and with suspended ceiling, but make
no allowances for positive ventilation or return ducts through the space. If ceil-
ing is insulated and fan is used between ceiling and roof, CLTD may be reduced
25% (f = 0.75). Analyze use of the suspended ceiling space for a return air
plenum or with return air ducts separately,

(3) Roof Constructions Not Listed in Table:

The U-Values listed are only guides. The actual value of U as obtained from
tables such as Table 4, Chapter 22 or as calculated for the actual roof construc-
tion should be used.

An actual roof construction not in this table would be thermally similar to a
roof in the table, if it has similar mass and similar heat capacity. In this case,
use the CLTD from this table as corrected by Nole (2) above.
Example: A flat roof without a suspended ceiling has mass =
U = 1.14 w/(m?+°C) and heat capacity = 54 k1/(m?-°C).

Use CLTD,ypcq,, from Roof No. 13, to obtain CLTD¢q,, and use the actual
U value to caleulate g/4 = U (CLTD,,,) = 1.14 (CLTD ).

1) Additional Insutation:

For each 1.23m? - °C/w increase in R-value from insulation added 1o the roof
structure, use a CLTD for a roof whose mass and heat capacity are approximately
the same, but whose CLTD has a maximum value 2 h later. If this is not possi-
ble, because a roof with longest time lag has already been selected, use an effec-
tive CLTD in cooling load calculation equal to 16°C.

88 kg/m2,



Tabela 12. CLTDs para tetos (ASHRAE, 1989).

Roof Description

Steel Sheet with 25-mm insulation
25-mm wood with 25-mm insulation
100-mm L. w. concrete

50-mm h.w. concrete with 25-mm
insulation

25-mm wood with S0-mm insulation
150-mm |, w. concrete

63-mm wood with 25-mm insulation
200-mm |. w. concrete

100-mm h. w. concrete with 25-mm
insulation

10 63-mm wood with 50-mm insulation
11 Roof terrace system

= e g -

O 08 2N Wn

12 150-mm h. w. conc. with 25-mm ins.
13 100-mm wood with 25-mm insulation




Tabela 13. Propriedades de materiais de vidros (ASHRAE, 1989).

emLIIIITIoTooioee s v msawvaas A VOILILE AUV I FUUHCLS

Part A: U-Values for Vertical Installation®, W/(m?-°C)

Aluminum Aluminum
Frame no Frame Wood or Vinyl
Glass Only thermal break thermal break Frame
(Ur=10.8) (Up=5.7) (Ur=2.3)
Center of Edgec Productd Product? Product?
Glass of Type Type Type
Glazing Typeb® Glass R C C
Single glazing
Glass 6.30 0.00 7.44 6.98 6.19 6.25 5.11 5.56
3 mm acrylic 5.85 0.00 7.15 6.59 5.79 5.85 4.77 522
Double glass
6 mm airspace 3.24 3.75 522 4.43 3.97 3.69 3.07 312
9 mm airspace 2.95 3.52 5.00 4.20 3.75 3.41 2.84 2.90
13 mm and greater airspace 2.78 335 4.94 4.09 3.63 3.35 2.78 2.78
Double glass, ¢ = 0.40 on surface 2 or 3
6 mm airspace 2.84 3.41 4.94 4.15 3.69 3.35 2,78 2.84
9 mm airspace 2.44 312 4.71 3.80 3.41 3.07 2.56 2.56
13 mm and greater airspace 2.33 3.07 4.60 3.69 3.29 2.95 2.44 2.38
Double glass, ¢ = 0.15 on surface 2 or 3
6 mm airspace 2.56 3.18 4.77 3.86 3.46 3.12 2.61 2.61
9 mm airspace 2.04 2.90 4.43 3.52 3.18 2.73 2.33 221
13 mm airspace 1.93 2.84 4.32 3.41 3.07 2.61 221 2.10
Double glass
6 mm argon space 2.95 3.52 5.00 4.20 3.75 346 2.84 2.90
9 mm argon space 2.73 3.35 4.88 4.03 3.58 3.24 2.73 2.73
13 mm and greater argon space  2.61 324 4.66 3.92 3.52 3.18 2.67 2.67
Double glass, ¢ = 0.40 on surface 2 or 3
6 mm argon space 2.44 3.12 4.71 3.80 3.41 3.07 2.56 2.56
9 mm argon space 2.16 295 4.49 3.58 3.24 2.78 2.38 2.27
13 mm and greater argon space 2.04 2.90 4.43 3.52 3.18 2.73 2.33 221
Double glass, ¢ = 0.15 on surface 2 or 3
6 mm argon space 2.04 2.90 4.43 3.52 3.18 2.73 2.33 221
9 mm argon space 1.70 2.73 4.20 3.24 2.90 2.44 2.10 1.93
13 mm and greater argon space 1.59 2.67 4.15 3.12 2.84 2.38 2.04 1.87
Double glazing, 3 mm acrylic or polycarbonate
6 mm airspace 3.52 5.05 4.20 3.80 3.46 2.90 2.90
9 mm airspace 2.73 3.35 4.88 4.03 3.63 3.24 2.73 2.73
13 mm and greater airspace 2.61 3.24 4.83 3.92 3.52 3.18 2.67 2.67
Double glazing, 6 mm acrylic or polycarbonate
6 mm airspace 3.35 4.88 4.03 3.63 3.24 2.73 2.73
9 mm airspace 2.50 3.18 4.77 3.86 3.46 3.07 2.61 2.56
13 mm and greater airspace 2.38 3.07 4.66 .75 3.41 3.01 2.56 2.44
Triple glass
6 mm airspace 2.16 2.95 4.49 3.63 3.24 2.84 2.38 2.33
9 mm airspace 1.93 2.84 4.32 3.41 3.07 2.61 221 2.16
13 mm and greater airspace 1.82 2.78 4.26 3.29 3.01 2.56 2.16 2.04
Triple glass, ¢ = 0.40 on surface 2, 3, 4 or §
6 mm airspaces 1.99 2.84 4.37 3.46 3.12 2.73 2.27 2.21
9 mm airspaces 1.70 2.73 4.20 3.4 2.95 2.50 2.10 1.99
13 mm and greater airspaces 1.59 2.67 4.09 3.12 2.84 2.33 2.04 1.87
Triple glass or double glass with polyester film suspended in between, ¢ = 0.15 on surface 2, 3, 4, or §
6 mm airspaces .87 2.78 4.32 3.35 3.01 2.56 2.21 2.10
9 mm airspaces 1.53 2.61 4.09 3.07 2.84 2.33 1.99 1.82
13 mm and greater airspaces 1.36 2,56 3.97 2.95 2.73 2.21 1.93 1.70
Triple glass or double glass with polyester film suspended in between, ¢ = 0.15 on surfaces 2 or 3 and 4 or 5
6 mm airspaces 1.59 2.67 4.15 312 3.01 2.38 2.04 1.87
9 mm airspaces 1.25 2.56 3.92 2.90 2.67 2.10 1.82 1.65
13 mm and greater airspaces 1.08 2.50 3.80 2.73 2.56 1.99 1.76 1.48
Triple glass
6 mm argon spaces 1.93 2.84 4.37 3.41 3.07 2.61 2.21 2.16
9 mm argon $paces L76 2.73 4.20 3.24 2.95 2.50 2.10 1.99
13 mm and greater argon spaces 1.65 2.67 4.15 3.18 2.90 2.38 2.04 1.93
Triple glass, ¢ = 0.40 on surface 2,3, 40r5
6 mm argon spaces 1.70 2.73 4.20 3.24 2.95 2.50 2.10 1.99
9 mm argon spaces 148 2.61 4.09 3.07 2.78 2.33 1.99 1.82
13 mm and greater argon spaces 142 2.61 4.03 3.01 273 221 1.93 1.76



Tabela 14. CLTDs para vidros (ASHRAE, 1989).

Solar
time, h

CLTD
°C

Solar
time, h
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Tabela 15. Coeficiente de sombreamento para vidros(ASHRAE, 1989).

A. Single Glass

Type of Nominal Solar  Shading Coefficient
(= Thickness® Trans.’ £hy=22.7 h,=7.0
Clear 3 mm 0.86 1.00 1.00
6 mm 0.78 0.94 0.95
10 mm 0.72 0.90 0.92
13 mm 0.67 0.87 0.88
Heat Absorbing 3 mm 0.64 0.83 0.85
6 mm 0.46 0.69 0.73
10 mm 0.33 0.60 0.64
13 mm 0.24 0.53 0.58
B. Insulating Glass
Clear Out,
Clear In Imm® 0.71° 0.88 0.88
Clear Out,
Clear In 6 mm 0.61 0.81 0.82
Heat Absorbing?
Out, Clear In 6mm 0.36 0.55 0.58

*Refers to factory-fabricated units with -, 6-_or 13-mm sirspace or to prime

windows plus storm sash,

PRefer to manufacturer’s literature for values.
“Thickness of each pane of glass, not thickaess of assembled unit.
9Refers to gray, bronze, and green timted Reat-sivsoebing float glass.
Combined s

u ittance for
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Tabela 16. Valores de SHGF para vidros (ASHRAE, 1989).
.
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Tabela 16(cont.). Valores de SHGF para vidros (ASHRAE, 1989).
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Tabela 16(cont.). Valores de SHGF para vidros (ASHRAE, 1989).

Maximum Solar Heat Gain Factor (SHGF) for Externally Shaded Glass, W/ m’ (Based on Ground Reflectance of 0.2)
[Use for hatitwdes O 1o 24 deg.
For latitedes greater than 24, wse month oricstation, Table 34,
For horizontal glass in shade, wse the tabulated values for all laitedes.

(AN

NNE/ NE/ ENE/ £ ESE/ SE/ SSE/ Lat.)

N NNW NW WNW w WSW sW SSW s HOR

Jan. 9% 9 9% 01 107 14 " n7 120 £
Feb. 107 107 W 110 14 " 120 120 12 50
Mar, 1 1" " 120 123 126 126 123 (Fi) @
Ape. 126 126 1% 113 1 (1] 129 126 126 7%
May 137 139 12 145 142 136 1% 126 126 4
June 142 145 [T 148 148 129 13 126 126 o
July 42 2 143 145 145 142 13 129 129 "
Aug. 123 133 136 192 148 1492 136 133 133 88
Sept. " m 120 126 129 m 133 129 129 ”
Oct. 10 10 107 114 120 b 126 126 126 0
Nov, 101 100 101 101 107 114 120 120 123 5
Dec, 95 95 95 9% 101 107 14 L n7 a7

Tabela 17. Valores de CLFs para vidros sem sombreamento interno (ASHRAE, 1989).

Cooling Load Factors (CLF) for Glass Without Interior Shading, North Latitudes, General

Fenes-
tration

Room
Con-

Facing  struction Solar Time, b

ENE

ESE

SE

Sw

sw

WNW

Nw

NNW

HOR

1 2 3 ‘4 s L 1 L) e ey ! 12 B3 M B N By B 3N B M

017 044 0.1 009 008 033 04 048 0356 061 071 076 080 08 052 079 075 084 061 048 03% 031
023 020 048 006 014 034 041 046 053 059 065 070 073 075 076 074 075 019 061 050 o0& 036
025 02) 021 020 019 038 045 049 055 0.60 065 069 072 072 072 070 070 075 057 046 039 OM

006 005 008 00} 005 026 043 047 044 041 040 039 039 038 036 033 0 026 020 016 0.1 010
009 008 007 006 006 024 038 042 03 037 037 036 036 036 034 0313 030 027 022 018 016 014
001 010 009 009 008 026 039 042 039 036 035 03 0M 033 032 031 028 025 021 018 0.16 044
0.2
0.0%

004 04 003 002 02) 041 051 051 045 039 036 033 031 028 026 023 049 015 042 0.10 008
007 0.06 006 008 021 036 044 045 040 036 033 031 030 028 026 023 021 017 045 013 0N
009 008 008 007 007 023 07 04 044 039 034 031 029 027 026 024 022 020 017 04 01) 012

004 003 003 002 002 021 040 052 057 05 045 039 034 03 028 025 022 0.8 014 012 0.00 00%
007 006 005 005 004 020 035 045 049 047 041 036 033 030 028 026 023 020 0.7 014 012 OM
0.09 007 008 007 007 022 036 046 049 045 038 03} 030 027 025 023 021 019 046 04 013 012

004 003 00} 002 002 049 037 031 057 0357 050 042 037 032 029 025 022 019 045 012 0)0 008
007 006 006 005 005 018 033 044 030 055 046 039 035 031 029 026 02 021 017 015 013 0N
0.09 009 008 008 007 020 0J4 045 049 049 043 036 032 029 026 024 022 049 017 015 013 0N

005 004 005 003 002 017 034 049 038 061 057 0485 041 036 032 028 024 020 016 013 010 009
008 007 006 005 005 Q16 031 043 051 054 051 044 03 035 032 029 026 022 019 016 044 012
0.10 009 009 008 008 019 032 043 050 052 049 041 036 032 0 026 04 021 018 016 014 013

005 004 004 003 003 013 028 043 035 062 063 037 048 042 037 03) 026 024 049 0I5 012 010
009 008 007 006 005 0J4 026 038 045 084 056 031 045 040 036 033 029 025 021 048 016 0.44
001 010 010 009 008 017 028 040 049 053 0353 048 041 036 033 030 027 024 020 01 016 044

0.07 005 004 004 003 006 015 029 043 055 063 064 060 0352 045 040 03 029 023 048 045 012
001 009 008 007 006 008 0.16 026 03% 048 055 057 054 048 043 039 035 030 025 021 018 016
042 0.1 041 030 009 012 0.9 029 040 049 054 0.55 051 044 039 035 031 027 023 020 018 016

008 007 005 004 004 006 009 014 022 034 048 039 065 065 059 0350 04) 036 025 022 018 0.5
042 011 009 008 007 008 0.1 044 021 031 042 052 057 05K 033 047 041 036 029 025 021 0.18
043 042 042 011 010 041 0.4 047 024 033 043 051 056 055 050 043 037 032 026 022 020 0.8

0.10 008 007 006 005 006 009 0.M1 015 019 027 039 052 062 067 065 058 046 036 028 02 019
014 0.2 011 009 008 009 Ol 013 015 0.5 025 0335 04 055 059 055 05} 044 035 030 025 on
015 014 013 012 011 012 014 016 048 021 027 037 046 053 057 035 049 040 02 026 0 020

042 0.10 008 006 005 006 008 010 0.12 014 016 024 036 049 060 066 066 058 043 033 027 022
0.45 014 012 010 008 009 010 012 013 015 017 023 0.} 044 053 038 059 053 041 031 02% 024
045 004 013 012 041 012 013 0.4 016 017 019 025 034 044 0352 056 0356 045 037 030 025 021

0.12 0.0 008 007 005 006 007 009 010 02 013 017 026 040 052 062 066 061 084 03 07 022
048 013 012 010 009 009 010 011 012 01} 014 017 024 035 046 03¢ 055 055 04 034 02 024
048 004 013 042 011 01 012 013 014 0135 046 019 026 036 046 053 05 035 03 030 025 02

012 010 008 006 005 006 007 008 0J0 041 012 0J4 020 032 045 057 068 061 044 0 027 0.2
045 013 011 010 009 009 069 010 011 042 013 004 019 029 040 050 0% 035 04l 03 0 O
014 013 042 031 030 011 042 013 014 014 0.5 016 021 030 040 049 054 032 03 030 024 02

012 010 008 006 005 006 007 009 010 032 013 0.5 017 02 040 05 06] 062 0 OM 07 O
015 043 011 010 009 0090 0.0 011 012 013 014 015 017 024 035 047 035 055 041 033 027 o0
014 013 012 011 0.00 011 012 01} 014 015 016 017 01§ 025 036 046 053 052 038 0 024 020

0.11 009 008 006 005 006 008 0.0 012 014 016 017 019 023 033 047 059 060 042 033 026 OX
094 012 011 009 008 009 010 011 01) 014 016 017 018 021 0M 042 0351 08 039 012 026 O
004 0.42 011 010 010 010 012 013 015 016 0.18 018 0.9 022 030 041 030 0351 03 0¥ 02 020

012 009 004 006 005 007 011 014 018 022 025 027 029 030 033 044 057 0& 04 033 026 O
015 013 011 010 009 010 0.2 015 0I5 021 023 026 027 028 031 039 051 036 041 033 027 013
014 013 042 041 010 042 015 0.7 020 02 025 026 028 028 031 038 049 05 03 030 025 02

011 009 007 006 005 007 014 02¢ 036 048 038 066 072 074 073 067 038 047 037 029 024 0.9
016 004 042 011 000 011 016 024 03) 04) 0352 059 064 067 066 062 05 047 03 032 02% 04
007 016 045 014 0.3 015 020 028 036 045 052 059 062 064 08 055 031 _04£ 035 039 026 023

T2r 22+ ZZr+ ZXr- X2

ZZr =X ZXrF XX X2 T XErF IR X

TR EXr X X2

028
o
oM

0.08
0.2
0.3

on
006

0.06
.10
on

0.,
o
0.2

0.08
0.2
L)

0.10
0.14
0.8

0.12
0.16
0.16

0.15
019
018

Q.18
021
019

.18
021
0.19

OII
oas

0.18

047
019
017

017
0.20
0.1%

0.16
021
0.21

0.20

0.2%

0.07
0.10
012

0.05

0.1

0 10
0.06

0|l

0.10
on

0.08
o
0.13

o.10
0.4
0.1

0.12
0.16
0.16

014
o.1%
017

0.1s
0.1%
on

014
017
016

014
o7
ol6

ole
016
o5

0.0
o
0.16

0.3
.18
0.19

L = Light construction: frame exterior wall, $0-mm, apperoximate mass per anit of Moor area = 146 kg/m’.
M = Medium construction: 100-mm concrete exterior wall, 100.mm concrete floor skab, wub&nmwmelﬂwm = 340 kg/m?,
H = Heavy construction: 150-mm concrete exterior wall, 150.mm floor slab, ap mass per unit area of floor « 630 kg/m?.




Tabela 17(cont). Valores de CLFs para vidros sem sombreamento interno (ASHRAE,

Cooling Load Factors (CLF) for Glass Without Interior in North Latitude H
ek Solar Time
nu.m-ommmmmmmmmlmnulw 1300 1400 1500 1600 1700 1800 1900 2000 2100 2200 2300 2400
L 00 00 00 00 01 64 73 74 81 88 95 98 98 4 88 79 .9 85 3l 2 04 02 01
N M 03 02 02 02 02 64 6 6 77 %4 91 94 95 91 86 9 9 .6 .32 .16 A0 07 05 4
H .10 09 08 07 07 62 64 64 71 .77 8 8 88 35 8 5 76 55 M 2 .07 . 15 a3 .1
L 00 00 00 00 01 .50 83 88 2 &7 33 27 24 23 20 a8 .4 09 03 01 00 00 00 00
NE M 01 01 00 00 01 .50 78 .82 67 44 32 28 26 24 22 9 45 1 05 03 02 w2 01 01
H 03 03 .08 02 .03 47 71 .72 3% 40 27 26 2% 23 20 A7 13 08 06 05 05 04 04
L 00 00 00 00 00 42 76 91 N0 35 51 30 .2 a8 Q6 43 41 07 02 01 00 00 00 00
E M 01 01 00 00 01 41 72 86 £4 71 48 30 24 21 A% )6 A3 09 08 03 02 01 01 01
H 03 .03 .03 02 02 39 66 .76 T4 63 43 29 24 22 20 .48 s 42 08 06 05 08 04 04
L 00 00 00 00 00 27 S8 81 9 93 81 .59 37T 27 21 A8 4 09 03 01 00 00 00 00
SE M 01 91 01 00 01 26 .55 .77 B8 87 76 .56 37 29 24 20 .16 .11 05 04 03 o2 o0z .0l
H 08 04 03 03 03 26 51 .69 78 .78 68 S1 .35 29 25 22 .19 .15 09 08 07 06 08 05
L 00 .00 00 00 00 07 .as 23 39 & 82 04 9 80 59 38 26 .16 06 02 01 00 00 00
s M 0 0 O 0 01 0 .4 22 38 .9 78 88 88 76 57T 38 23 A8 09 06 04 .03 0 0
H 05 05 03 04 03 09 A5 21 35 &4 70 19 79 6 $2 37 ¥ 21 43 .0 09 08 07 06
L 00 00 00 00 00 04 09 .13 .6 19 23 9 62 82 94 94 81 %4 9 07 03 01 00 .00
SW M 02 02 .01 01 01 05 09 .13 .16 .19 22 3 60 .7 89 89 .77 .52 20 .10 07 05 04 .03
H 07 06 .05 05 048 07 .11 .14 .16 .8 21 35 55 .71 80 .79 69 48 20 .14 .11 00 08 07
L 00 00 00 00 00 03 07 .0 .13 LIS 16 48 31 85 78 9 9 .3 28 .10 04 01 01 00
W M 02 02 01 01 0 04 07 20 ) A4 .16 A7 30 53 74 87 88 69 24 .12 07 05 04 03
H 06 06 05 04 03 06 09 .11 A3 U5 6 47T 28 49 67 78 9 &2 23 4 11 09 08 0
L 00 00 00 00 00 04 09 .14 47 20 22 23 24 31 53 78 92 81 28 10 4 02 0 00
NW M 02 .02 01 01 01 05 .00 3 a7 a9 21 22 23 30 .52 .75 88 77 26 a2 07 05 04 03
H 06 05 05 04 .04 07 01 24 17 19 20 2 M 28 A8 68 9 69 23 a4 10 0 08 07
L 00 00 00 00 00 08 25 45 &4 50 9 97 .97 91 80 64 44 23 08 03 01 00 00 .00
Hor. M 02 02 01 01 .01 08 24 43 &0 75 8 92 92 87 77 63 45 26 42 07 05 04 03 @
H 07 06 05 .05 04 .1 285 41 36 & .77 3 8 S0 71 59 44 23 A7 A3 .11 10 09 08
v-hulotmhnl&nby)nuyJnld;h;m.-khedlu.mm«mwlnwwrxﬁuuﬂdmm.
L = WWmimﬂmMubmmm.mGwﬂL
M= mm-dmmmmmaso-mmﬁumm.msnn.
H = Heavyweight construction, sech as 150 to 200-men comcrete floor, Group C wall,
Cooling Load Factors (CLF) for Glass Without Interior Shading, in North Latitude Spaces Having Uncarpeted Floors
Room
Dir. Mass 0100 0200 0300 0400 0500 0600 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1700 1500 1900 2000 2100 2200 2300 2400
L 00 00 00 00 01 64 .73 74 81 88 95 98 98 94 .58 J9 9 55 31 a2 4 02 00 00
N M .12 09 07 06 05 33 45 53 6 & 76 82 85 86 88 81 80 70 &0 43 32 24 19 S
H 24 21 09 N8 .16 43 48 .51 56 .61 66 71 A4 N N 8 52 2 3 N 9 2%
L 00 .00 00 00 01 .51 83 88 M 47 33 27 u 23 20 .18 4 09 03 01 00 00 00 00
NE M 03 02 02 02 02 24 45 ST 58 49 41 36 N2 29 27 24 21 A7 a3 0 07 06 .05 04
H 08 07 07 06 06 27 43 49 45 37 32 29 28 27 26 24 0.2 19 16 4 2 11 10
L 00 00 00 00 00 42 76 91 S0 35 51 30 2 A8 06 43 .11 07 02 01 00 00 00 .00
E M 03 02 02 02 01 20 41 5T 65 64 S 44 36 3 26 23 9 06 2 09 07 06 04 04
H 08 08 07 06 06 .24 40 .90 .53 50 41 33 30 28 26 24 .22 9 16 14 3 01 10 09
L 00 00 00 00 00 .27 55 81 93 93 81 9 3 W 21 A8 34 09 03 01 00 00 00 .00
SE M 04 03 02 02 02 03 31 48 62 69 69 61 .50 41 3 30 25 20 A8 02 9 07T 06 08
H 10 09 08 .08 .07 .18 32 45 .53 56 54 47 39 35 32 29 26 23 A9 A7 A5 4 2
L 00 00 00 00 00 07 A5 23 .39 62 82 N 9 30 59 I8 26 .16 06 02 01 00 00 00
S M 05 04 04 03 02 05 09 .4 24 IS 3 6 T2 N 6 52 42 3 24 .18 4 1 09 07
H 13 .12 .10 09 09 .11 .14 A7 25 .36 47 55 S8 % 4 41 36 30 25 .21 .19 17 16. .14
L 00 00 00 00 00 04 09 .13 .06 09 23 39 62 K2 M4 M4 8 53 A9 07 03 01 00 .00
SW M .08 .07 05 .4 03 05 07 09 .12 A5 A7 26 40 54 66 g3y 2 61 4 31 23 1 a3 10
HO4S 14 12 .1 L0 A1 12 4 8 27 a8 26 37 48 56 .59 ST 4T B 21 3 o2 19 07
L 00 00 00 00 00 03 07 .10 .43 .15 16 48 31 55 78 92 93 73 25 10 04 01 0F 00
W M 08 07 05 .04 04 04 06 08 10 .12 .13 A5 21 35 50 63 .71 67 46 33 24 a8 4 1
H a4 a3 02 .01 10 0 . 12 a3 .4 15 .16 21 33 4% 54 S8 .S2 33 26 2 .19 a8 .16
L 40 00 00 00 00 04 09 44 47 20 2 B3 M I B B % 81 28 10 04 02 01 00
NW M 08 06 05 .04 03 05 07 .10 A3 .05 47 19 20 24 36 51 64 66 46 32 1 .17 13 10
H 3 02 .11 .10 09 .10 .12 .13 as 16 A7 a8 19 23 33 46 55 33 3 25 2l A8 16 S
L 00 00 00 00 00 08 25 45 .64 80 91 97 97 91 S0 64 44 23 08 0 01 .00 00 00
Hor. M .07 06 05 04 03 .06 .14 26 40 .53 64 73 78 80 .77 .70 59 45 33 24 .19 .14 .1 09
H .16 .15 .3 .2 .10 13 20 .29 .39 48 .56 .61 65 65 63 57 49 40 32 28 23 2 0 .8

Vnhu(amndi-bys-byI-N;hm.whcdun.wsoﬂaudmhuwﬂwfmuhdm.
L -w-mmh.um“b-m--ownoa.monn.

M = Mediumweight constroction, such as S0« (0 100-mm concrete floor, Group E wall.

H =~ Heavyweight coastruction, such as 150- to 200-mm concrete flooe; Group C wall,



Tabela 17(cont.). Valores deCLFs para vidros com sombreamento interno(ASHRAE, 1989).

Cooling Load Factors (C LF) for Glass with Interior Shading, North Latitudes
oolng 2 o

{ oom Copsiruc S
Fenes-
tration Solar Time, b . . 30 2100 2400
- 00 1600 1700 1800 1900 2000 2100 2200 - S
o 0100 0200 0300 OMOO 0500 D60 0700 0800 0900 1000 1100 1200 1300 1400 1500 1600 1 00 1
\l\l ‘ ‘ 4 ( : 26 0,20 ( K
ENI 4 ) ' 0.l
) 2 ( /¢ ¢ , 2 K ‘
I ; : .' ) | 0.54 ( ( 3 0. ( 7 3
EST - - 81 ! 68 | ) ) Do
\‘ 1 M 0.03 03 ( Q ” 0 ( L 13
SSW 0.05 ¢ 03 0.0% l 7 .' ( ) ‘f, ,
W < } 0. 4 y 0
NSW 0 6 ( ®
1€ ( 0. 06 1 o ¢ 16 (| )06
\ 0s 0.4 : . ‘ 8 65 ( 1€ ‘ v
WNW $ .04 0.03 0.05 DS x 10 0.2 | ( ( [ o
W < ) 1 < > 4 3 0
OR X ol - — - N
Tabela 18. Valores de carga térmica por pessoa (ABNT, 2008a).
Clor tota (W) %Radlante: do caor
Locd Caor Caor sen sivel
Hivel de atividade ] Sensiwe | laente Brmism Altm
Ha merm Ajusta;jn (] (] welocidade | wdocidade
adulto hA'F
do ar doar
Sentado noteatra Teatro mating 115 a5 =] a0
Sentado noteatro, noite Teatro noite 115 105 o el =1] 27
Sentade, trabalha leve Escritdrios, hoteiz, 130 115 70 45
apartamentos
Atividade moderada em Escritdrios, hoteiz, 140 130 75 a5
trabalhos de eseritdrio apartamentos
FParado em pé, trabalho Loja de warejo ou de G0 1230 Fisl 55 a2 =
moderado; caminhando departamentos
Caminhando, parado em pé | Farmacia, agéncia 160 145 75 70
bancaria
Trabalha sedentaria R estaurants” 145 G0 =1 1]
Trabalha lewe em bancada |Fabrica 235 =20 =1 140
D angando moderadamente | Saldo de baile 265 250 a0 160 B i)
C aminhando 4.2 kmih; Fabrica 205 205 110 185
trabalho leve em maquina
operatriz
Jogando boliche™ Baliche 440 g5 170 255
Trabalho pesado Fabrica 440 g5 170 255 s 19
Tralhalho pesado em Fabrica 470 470 185 285
maquina operatriz;
carregando carga
Praticando espartes 3indsio, academia 525 525 210 15
NOTAA “alores baseados em temperatura de bulbo seco ambiente de 24 . Fara uma temperatura de bulbo seco ambiente de 27 T, 0
calor total permanece o mesma, porém o calor sensivel dewve sar reduzido em aproximadamente 20 %, e o calor latente aumentado
comespondentemente. Para uma temperatura de bulbo seco ambiente de 21 °C, também o calor total penmanece o mesma, porém o cakr
sensivel deve seraumentado em aprosimadamente 20 %, & o calorlatente reduzido comespondentements.
MOTAZ “walores amedondada s em G Wk
* 0 ralor do calor gjusado & bassado numa porcentagem nommal de homens, muheres e cofangas para cads uma des aplicagies liztadas,
postulando-s2 que o calor liberada por ura mulher adulta & aproximadamente 25 % daquele liberado por um homem adulta, & o calor liberada
poruma crianga & aproximadamente 75 % daguele liberado por um homem adutto.
" 0 ganha de calor aju stado inclui 12 W para um prato de comida individ ual (9 U0 de calor sensivel & 907 IFtente).
® Considerands uma pessea por cancha realmerte jogando boliche, & todas as demais sentadas (117 W), paradas em pé ou caminhando
len@merite (231 0.




Tabela 19. Vazéao eficaz minima de ar exterior para ventilacdo (ABNT, 2008b).

Ml Mivel 2 Mivel 2 _
0 Exaustao
Local pesseasi|  F, Fa Fe F R F, | mecénica
o m Listpess. | L=*m® LEPRSS [ | poepy2 Listpess | Letm? | L - *
Comercio varajista
Supemertado de alo padimo ] ] 0,3 4,8 o4 57 0,5 -
Sipemertado de padrdd medio 10 ] 0,3 4,8 o4 57 0,5 -
Supemerado popular 12 ] 0,3 4,8 o4 57 0,5 -
iz de centms come ks 40 38 0,2 4,8 04 57 0,5 -
Lojas (e¥cetn shabio) 15 3,8 0,5 4,8 0 57 0,9 -
Salan de bekza aefon bameanab 25 10 0& 12,5 a8 150 0,9 -
A nirn 3is de estimagsn 10 3,8 0,9 4,8 1,1 5,7 1,4 4,5
Lavanderia "sal sandcat 20 3,8 0,3 4,8 a4 5,7 0,5 -
Edificios de escritdrios
Nz do edificio, recepsio 10 25 03 31 04 3,8 0,5 -
Bzt ritdrios de dirstaria = 25 03 31 04 3,8 0,5 -
Esrritario com bBzixa densidade 11 2hA 02 31 o4 3,8 0,5 -
Ezcrtdrio com média densidade 14 25 0z 31 o4 ] 0,5 -
Eztritdrio com alta densidade 20 25 032 31 04 e 05 -
Salka de =uUnido 50 25 03 31 a4 3,8 0,5 -
CPD jeeetD inp mesoras) 4 25 03 31 04 3,8 0,5 -
Sakl impressoRs, copiado ks -- - -- - - - - 25
Sals digiecio &0 25 03 31 a4 38 0,5 -
“Cal cantar g0 38 g 4,8 08 5,7 0,9 -
Bancos
Bar: os (#rea do piblico) 41 38 03 4,8 0d 5,7 0,5 -
Caba fore 5 25 03 31 04 3,8 0,5 -




Tabela 19(cont.). Vazéo eficaz minima de ar exterior para ventilacdo (ABNT, 2008b).

i} Hivel 4 Mivel 2 Hivel 2 Exaustin
Laocal e sm0asd F F F E F Tnecanic
100 m* US*EP';SS. Listmn? La'sﬁ:u?ass. Lést Tt L."s*ppé@s Lt || L&E® 2

Edificios pablicos

Aemporo - Sagua:l': 15 28 02 52 0,4 a7 as -
Aemporo - saka de embamue© 100 3,8 0,3 53 04 57 oA -
Biblioteca 10 25 05 35 0,8 34 oA -
b sz, galers de are: 40 28 02 53 0 &7 o0& -
Local de culo 120 25 02 25 04 T 05 —
Legizkativo - pleréno &0 25 0,3 35 0,4 T 05 -
Teatm, cinema, auditno - fobby 150 25 0,3 38 04 T [iF5] -
Teatm, cinema, auditnoe pletéia | 150 25 0,3 35 04 38 as -
Teatm, cinema, auditnn - pako 70 5 k] B3 04 75 oA -
Tribunal - =ala de audié ncias 70 25 02 s 0 T & -
Espomes
Boliche - aea do piblico 40 5 05 B3 0,8 75 =] -
Gindeio cobeno fres do pikbliico) | 150 28 02 4.4 0 a7 & -
Girdeio cobeno (quad =) - - [ie] - 04 - [iF5] -
Piezina coberta © - - 24 - 30 - TS 25
“Fitnass canta™ — aemhica 40 10 0,2 125 0 15,0 05 —
"Fitnass canta™ — aparelhos 10 5 o0& 62 0& 75 og -
Estabekcimentos de ensino
Saka de aula, a5 5 0 63 0,& ] g —
Labomtdrio de infomistica 25 5 05 R 0& 75 og —
Labomtdrio de cémcias 25 5 08 EE] 1,1 TS 14 50
Hotéis
Apartamento de higpedes . 55 - [=f=] - 10,3 - -
Banheiro privatvw - - - - - - - 2:5unid.
Lobby, saka de estar a0 28 03 44 0 a7 & -
Saka de comenghes 120 25 0,2 21 04 T 05 —
Carmaro coktho a] 25 0,3 EX] 0,4 38 05 —
Resmurantes, bares, diver s3o0
Festau rmnte — s=2iE0 de refeipies 70 2,8 09 4.4 11 57 14 -
Bar, a0 de coquetel 100 3,8 09 44 11 57 14 -
Cafeteria, kbnchonete, Rizitno 100 2,8 g 45 11 57 14 -
SakEn de joogos 120 38 uk=] 4,8 1,1 57 14 -
Discoteca, danceteri 100 10,0 0,3 125 04 15,0 o5 -
Joojos ekeirdnicos A0 35 09 45 1,1 a7 14 -
o Miveld Mivel 2 Mivel 3 ExmustSn
Local ==t ke CEN1 3
I:l1|:l:| m* L.&*Egss. L.fs!,:*?'m2 Us*légss. L."s,:*am2 L.fs*?gas L,a;amﬂ List
Locaizsdiversos
CAMIEra, Bst ura, - - - - - - - 50
Copa. - - - - - - - 1,5
Salks e uzhia parm fur ar’ - - - - - - - o,0
Sanitanos piblicos - - - - - - - 35! b
VestiErios coletws - - - - - - - 25
Legends

Hiweld - Hivd minirmo vaz3o de ar exterior para venilacio.

Hiwel2 - Mivd interrmedidrio da vaxso de ar esterior para vertilag 5.

Hivel 3 - Waxdes ar exerion para vwentiagio que sequnde esudos exiser evdenciks de redugdo de reclarmaghes e
rrarifesfghes alégicas

Fp- Fa;80 do & ederior relacionads dspessoas (LEpessog)

Fa - Fragio do ar exterior relacionada a0 recinto { L' m®)

O- Denzidade de ooupacio esperada, referida 3 rea 0] acupada (pessoas 100 rf)

MNOTA A ® mplicagdo desta Takels est condicionada 3 cbedénca a odos os derds requisits desta mEre da

KEMT HER 1g901.

MNOTH 2 Oronivel (12 ou3) de ar exerno 3 ser uilizado no gojetn deve ser dednido enve o gojetisa e o diente.

MNOTHE 5 P wmmies de ar exerior esipuladas =50 baseadas na proibigso de famar nos recinios (eaceto oz reservado).

MNOTE 4 Py eterion corn densidade do o 1,2 ka! i (3 vez8o deve ser corrigida para 3 densidade efetiva) .

2 O dereposigio para 3 emustio pode serproveniente de recintos vizinhos.

M3o rediroular para ouvos rednios.

Tratarnenio espeacial do ar exerior pode ser necessdio para remover odores ou vapores nocws,

Tratarnenio especial do ar exerior pode ser necessiio para remover derpentes prg udiciais 35 obras de are.

B ovEzso esipulada ndo conernpla conrole de urmidade. Pode ser necessdio aumentar 3 vaz50 oo instalar umn sisterna de

desurnidificag 5.

f M3o hd waores estabelecidos da vazio de ar exterior necessiria para dildr 3 Urneca de e 3 niveis aceitveis. & wzio
de exmusio estipulada s apenas ety uma concentagSo eacessiva de forEga no recinto & 3 U3 propEgS:S0 pam
recinmos Mzirhos,

w o0 o




Tabela 20. Valores de CLF para pessoas (ASHRAE, 1989).

sensible Heat Cooling Load Factors for People

Hours After Fach Entry Into Space

1" 13 L)

Tabela 21. Taxas tipicas de dissipacéo de calor pela iluminacdo (ABNT, 2008b).

Tipos de Mivel deiluminagdo | Poténcia dissipada
Local ilurninzcdo L WirE
Escritdrios e bancos Fluarescente 500 jl=]
Laojas Fluarescente a0 17
Fluorescente compacta 23
Vapor metalico 28
Residéncias Fluorescente compacta 150 g
Inc andes cente 20
Supermercados Fluorescente 1 0ao 21
Vapor metalica 20
Armazéns climatizados | Fluorescentes 100 2
Vapor Metalico 2
Cinemas e teatros Fluorescente compacta a0 G
Vapor metalica 4
huseus Fluarescente 200 o
Fluarescente compacta 11
Bibliotevas Fluarescente a00 16
Fluarescente compacta 28
R estaurantes Fluorescente compacta 150 13
Inc andes cente 41
Auditarios:
a) Tribuna Fluarescente a0 20
Fluorescente compacta 32
b1 Flatéia Flugrescents 150 10
] Sala de espera Vapor metalico 200 12
Fluorescente compacta =
Huatéis:
) Caorredores Fluarescente compacta 100 a
b Sala de leitura Fluarescente 500 15
Fluorescente compacta 22
o] Quartes Flugrescente compacta 150 o
Incandes cente 20
d) Sala de convengies
- Platéia Fluorescenta 160 =]
- Tabladao Fluorescenta a0 20
Fluorescente compacta a0
&) Portaria e recepgda | Fluorescente 200 g
Fluorescente compacta g




Dados para fator de uso (F,} e fator de aplicacdo (F..} para o sistema de iluminagio

Fator de use (Fy}: porcentagem da poténcia da iluminagdo usada em relagdo a poténcia total
instalada. Para aplicagBes em edificag8es comerciais , utilizar F,=1.

Fator de aplicagdo (F..}

Aplicacdo Fes
Ladmpada fluorescente Unica 32 Wa 277 V 2,19
Ldmpada flucrescente Gnica 40 Wa 118 V 1,30
Conjunto de duas ldmpadas fluorescentes de 40 W a 277 v 1,18
Recomendacgido para aplicagdes gerais 1,20
Aplicacdes industriais {exemplo ldampadas de sédio} — consultar o fabricante | 1,04 a 1,37




Tabela 22. Valores de CLFs para iluminacdo (ASHRAE, 1989).

Cooling Losd Factors When Lights Are on for § Hours
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Tabela 23. Valores de “a” para iluminacdo (ASHRAE, 1989).

a Furnishings Air Supply Type of
and Return Light Fixture
0.45 Heavyweight, Low rate; supply Recessed,
simple furnish- and return below not vented

ings, no carpet ceiling (V<2.5)*
0.55  Ordinary furni- Medium to high ven- Recessed,
ture, no carpet tilation rate; not vented
supply and return
below ceiling or
through ceiling grill
and space (V'22.5)
0.65  Ordinary furni- Medium to high ven- Vented
ture, with or tilation rate or fan
without carpet coil or induction type
air-conditioning
terminal unit; supply
through ceiling or ’
wall diffuser;
return around light
fixtures and through

ceiling space.
(V=22.5)2
0.75 or Any type of Ducted returns Vented or free-
greater furniture through light hanging in air
fixtures stream with

ducted returns

AV is room air supply rate in L/s per square metre of floor area,

Tabela 24. Valores de “b” para iluminacdo (ASHRAE, 1989).

Room Envelope Room Air Circulation and
Construction® Type of Supply and Return®

(mass of floor area, kg/m*)  Low Medium High Very High
50-mm Wood Floor (50) B A A A
75-mm Concrete Floor (200) B B B A
150-mm Concrete Floor (370) C C B
200-mm Concrete Floor (590) D D C
300-mm Concrete Floor (780) D D D D

#Floor covered with carpet and rubber pad: for a floor covered only with floor
tile take next classification to the right in the same row.

®Low: Low ventilation rate—minimum required to cope with cooling load from
lights and occupants in interior zone. Supply through floor, wall or ceiling dif-
fuser. Ceiling space not vented and & = 2.3 W/(m2- °C) (where & = inside sur-
face convection coefficient used in calculation of b.

Medium.: Medilim ventilation rate, supply through floor, wall or ceiling dif-
fuser. Ceiling space not vented and h = 3.4 W/(m2 °C).

High: Room air circulation induced by primary air of induction unit or by fan
coil unit. Return through ceiling space and h = 4.5 W/(m2 - °C).

Very High: High room air circulation used to minimize lemperature gradients
in @ room. Return through ceiling space and & = 6.8 W/(m?+ o 3



Tabela 25. Taxas tipicas de dissipacao de calor de equipamentos de escritorio —
Computadores (ABNT, 2008).

Uso continuo Modo
Computadores W economizador
W
Computadaores
Valor médio 55 20
Walor com fator de seguranca 65 25
Valor com fator de seguranca alto I a0
Monitores
Pecueno (13 pol a 15 pol) 55 0
Medio (16 pol. a 18 pol) 70 0
Grande (19 pol. a 20 pal ) g0 0

Tabela 26. Taxas tipicas de dissipacao de calor de equipamentos de escritorio —
Impressoras e copiadoras (ABNT, 2008).

Impressoras e copiadoras lisa c‘?,\?tinuo ! pr:?&:opor ng:;‘)z!r:m
W W
Impressoras a faser
De mesa, pequena 130 75 10
De mesa 215 100 35
De escritério, pequena 320 160 70
De escritdrio, grande 550 275 125
Copiadoras
De mesa 400 85 20
De escritdrio 1100 400 300

Tabela 27. Taxas tipicas de dissipacao de calor de equipamentos de escritorio —
Equipamentos diversos (ABNT, 2008).

Poténcia Dissipagao
Equipamentos diversos maxima recomendada
W W
Caixas registradoras 60 48
Maquinas de fax 15 10
Maquinas de café (10 xicaras) 1500 1 050 sensivel
450 latente
Maquinas de venda de bebidas refrigeradas | 1 150 a 1 920 575 a 960
Maquinas de venda de salgadinhos 240 a 275 240 a 275
Bebedouros refrigerados 700 350

Tabela 28. Densidade tipica de carga de equipamentos para diversos tipos de escritorios
(ABNT, 2008).

Densidade tipica de carga de equipamentos para diversos tipos de escritérios

Tipo de carga Densidade Descrigdo do escritério
Wim® Assumindo:
Leve 54 15,5 i por posto de trabalho com computador e monitor em cada um, mais impressora
’ e fax. Fator de diversidade de 0,67, exceto 0,33 para impressoras
Média 107 11,6 por post_o de_trabalho com computador e mon_itor em cada um, mais impressora
’ e fax. Fator de diversidade de 0,75, exceto 0,50 para impressoras
Médiafalta 162 93m’ por posto de_trabalho com computador e mor_1it0r em cada um, mais impressora e
’ fax. Fator de diversidade de 0,75, exceto 0,50 para impressoras
Alta 215 7.7m? por posto de trabalho com computador e monitor em cada um, mais impressora e
’ fax. Fator de diversidade de 1,0, exceto 0,50 para impressoras

Fonte:
2005 ASHRAE Fundamentals Handbook, Capitule 30, “Nonresidential Cooling and Heating Load Calculations”, Tabelas 8, 9, 10, 11.



Tabela 29. Taxas tipicas de dissipacao de calor de motores elétricos (ABNT, 2008).

Poténcia nominal Eficiéncia a Localizagdo em relagdo ao espago condicionado ou
plena carga quxc;At’:Ie ar
Motor e Motor fora / Motor dentro /
Ccv K/ % equipamento equipamento equipamento
dentro dentro fora
0,05 0,04 35,0 105 37 68
0,08 0,06 350 168 59 109
0,125 0,09 35,0 263 92 171
0,16 0,12 35,0 336 118 219
0,25 0,18 64,0 287 184 103
0,33 0,24 67,0 362 243 120
0,50 0,37 68,0 541 368 173
0,75 0,55 710 777 552 225
1,0 0,74 780 943 736 207
1,5 11 727 1520 1100 414
2,0 15 780 1890 1470 415
3,0 22 793 2780 2210 576
4,0 29 827 3560 2940 615
5,0 37 846 4 350 3680 669
6,0 44 84,2 5240 4410 828
75 55 88,5 6 230 5520 717
10,0 74 89,0 8 260 7 360 909
12,5 92 87,7 10480 9190 1290
15 11,0 883 12490 11 030 1460
20 14,7 808 16 380 14710 1670
25 18,4 90,1 20410 18 390 2020
30 221 910 24 250 22070 2180
40 204 910 32330 29420 2910
50 36,8 91,7 40100 36780 3330
80 44 1 9186 48 180 44 130 4 050
75 552 919 60020 55 160 4 860
100 73,6 955 77020 73550 3470
125 91,9 918 100 200 91 940 8210
150 110,3 920 119 900 110 300 9590
175 128,7 927 138 800 128 700 10 140
200 1471 934 157 500 147 100 10 400
250 183,9 935 196 700 183 900 12780
300 2207 950 232 300 220700 11610
350 257 4 951 270700 257 400 13 260
400 2984,2 953 308 700 294 200 14 510
450 331,0 954 346 900 331 000 15 960
500 3678 954 385 500 367 800 17 730
NOTA 1 Motores operando em regime de uso continuo.
NOTA 2 Motores com pot&ncia nominal de 0,05 CV a 0,16 CV séo monofasicos, 1 500 rpm.
NOTA 3 Motores com poténcia nominal de 0,25 CV a 500 CV séo trifasicos, 1 750 mpm.
NOTA 4 Cabe ao projelista avaliar o fluxo de calor efetivamente dissipado e o local onde é dissipado.
Fonte:

Adaptado a partir de 2005 ASHRAE Fundamentals Handbook, Capitulo 30, “Nonresidential Cooling and Heatfing Load Calculations 7,

Tabela 3A.




Tabela 30. Taxas tipicas de dissipacao de calor e umidade de alguns equipamentos
comerciais —Restaurantes e lanchonetes (ABNT, 2008).

Poténcia

Ganho de calor

W W
Equipamento Tamanho Sem coifa Com coifa
Plena . .
Carga Sensivel |Latente| Total | Sensivel
Elétrico (sem exigéncia de coifa)
Armario (grande, servir quente) 1,06a1,15m*| 2000 180 90 270 82
Armario {(provador grande) 045a048m*| 2030 180 90 270 82
Armario {pequeno, manter quente) 0,09a018m® 900 80 40 120 37
Cafeteira 12 xicaras 1 660 1100 560 1 660 530
Expositor refrigerado, por metros clbicos de interior 017a19m? 1590 640 0 640 0
Aqu gcedor de alimentos (lAmpada infra-vermelha), 1 a 6 lampadas 250 250 _ 250 250
por lamp.
N . . 3
Adquecedor de aIlmenFos (tipo prateleira), por metro 0,28m 3al 0,84 2 930 2330 600 2930 820
guadrado de superficie m
Agquecedor de alimentos (tubo infravermelho), 3
por metro linear 10m'a2im 950 950 - 950 950
Aquecedor de alimentos (agua quente), por metro
citbico de banho 20a70L 37400 | 12400 | 6360 | 18760 6000
Congelador (grande) 2,07 m® 1340 540 - 540
Congelador (pequeno) 0,51 m*® 810 320 - 320
48 a 56
Grelha de cachorro quente unidades 1160 100 50 150 48
Forno de microondas (resistente, comercial) 20L 2630 2630 - 2 630 0
. . . . 600a 600 a 600a
Forno de microonda (tipo residencial) 0L - 0
1400 1400 1400
Refrigerador(grande), por metro cubico de espaco 071221 m° 780 310 _ 310 0
de interior
Refrigeralor (pequeno) por metro clbico de espago 0172071 me| 1730 690 _ 690 0
de interior
Carrinho de transporte (quente), por metro clbico 50La00L 21 200 7060 | 3530 | 10590 3200
de banho
Aquecedor de caldas, por litro de capacidade 1L 87 29 16 45 14
Torradeira (grande automatico) 10 fatias 5300 2810 | 2490 | 5300 1 700
Torradeira (pequeno automatico) 4 fatias 2470 1310 1160 | 2470 790
Chapa de Waffie 0,05 m? 1 640 700 940 1640 520




Tabela 31. Taxas tipicas de dissipacao de calor e umidade de alguns equipamentos
comerciais — Equipamentos médicos (W) (ABNT, 2008).

I Equipamento Nominal [Maximo| Meédia
ISistema de anestesia 250 177 166
ICobertor elétrico 500 504 221
Medidor de presséo 180 33 29
Aquecedor de sangue 360 204 114
ECG/RESP 1 440 924 50
Eletrocirurgia 1 000 147 109
Endoscopio 1 688 605 596
Bisturi 230 60 59
Bomba esteroscopica 180 35 34
Lasersbdnico 1 200 256 229
Microscopio optico 330 65 63
Medidor de oxigénio de pulso 72 21 20
Medidor de stress N/A 198 173
Sistema de ultra-som 1 800 1063 | 1050
Succdo avacuo 521 337 302
Sistema de radiografia 968 82
1725 534 480
2070 18




Tabela 32. Valores tipicos de dissipacdo de calor em equipamentos de laboratério (W)
(ABNT, 2008).

Equipamento Nominal| Maximo Média
Balanga analitica 7 7 7
Centrifuga 138 89 87

288 136 132
5 500 1176 730
. - 50 45 44
Analisador eletroquimico 100 85 a4
Fotémetro de chama 180 107 105
|[Microscépio fluorescente 150 144 143
200 205 178
Gerador de fungéo 58 29 29
|incubadora 515 461 451
600 479 264
3125 1335 1222
|Batedeira orbital 100 16 16
Osciloscopio 72 38 38
345 99 97
|Evaporador rotativo 75 74 73
94 29 28
|Espectrémetro 36 31 31
[Espectrofotémetro 575 106 104
200 122 121
N/A 127 125
|Espectrofluorémetro 340 405 395
Ciclo témico 1840 965 641
N/A 233 198
|Biocultura 475 132 46
2 346 1178 1146

Fonte:
2005 ASHRAE Fundamentals Handbook, Capitulo 30, “Nonresidential Cooling and Heating Load Calculations ”, Tabela 5.

Tabela 33. Fator de uso e de carga tipicos para equipamentos de cozinha com coifa
(ASHRAE, 2009).

Usage Radiation Load Factor Load Factor
Factor Factor F, =F,Fp F, =F,Fg/Fg,

Appliance Fua Fr4  Elec. or Steam Gas
Griddle 0.10 0.35 0.04 0.025
Hot-top range

Without oven 0.79 0.47 0.37 0.231

With oven 0.59 0.48 0.28 0.175
Convection oven 0.14 0.30 0.04 0.025
Broiler 0.55 0.36 0.20 0.125
Charbroiler 0.50 0.15 0.08 0.050
Frver 0.03 0.30 0.0l 0.056

Steam cooker 0.13 0.30 0.04 0.025




Tabela 34. Valores de CLFs para equipamentos com e sem coifa (ASHRAE, 2009).

Sensible Heat Cooling Load Factors for Applinnces—Hooded

e Sensible Heat Cooling Load Factors for Appliances—Unhooded
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