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L-value, Muxi- Mini- Maxi- Differ.
Root Description of Weight, _ Btu Solar Time mum mMuUm mum eace
No  Consiruction b heffoF1 2 03 4 5 6 7T 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 CLTDCLTDCLTDCLID
Without Suspended Ceiling
1 Steel sheer with -in. 7 0.213 1 -2 -3 =3 -5 -3 6 19 34 49 61 71 78 79 77 0 59 45 0 18 12 8 5 3 )4 —5 % 84
{or 2-in.) insulation (B {0.129)
2 l-in. wood with I-in. insulation & G170 6 3 0 -1 =1 -3 -2 4 & 27 39 52 62 O T4 M 70 62 S| 39 28 20 14 Y 16 =3 4 77
3 4-in. lightweight concrete 18 021 9 5 2 0 =2 -3 -3 | 9 20 32 4 55 64 V0O 7 71 66 5T 45 34 2% |8 13 16 =3 3 76
4 2-in. heavyweight concrete
with 1-in. 29 0206 12 8 3 13 0 -t =1 1 11 20 30 41 =1 59 &5 66 66 62 4 45 36 29 2 17T 16 -1 67 68
{or i) insulation (0.122) o
5 l-in. wood with Z-in. insulation 9 0109 3 0 -3 -4 -5 -7 -6 -3 5 16 27 39 49 ST 61 &4 62 57 48 37 26 IB M 7T |6 -7 64 7l
6 G-in. lightweight concrete bl | 0058 22 17 13 9 6 3 0 I 3 T IS 23 33 43 SI 58 62 64 62 ST S0 42 35 28 18 1 64 63
7 2.5-in. wood with l-in. ins. 13 0,130 29 24 20 16 13 10 7T & & 9 13 20 37 34 42 48 53 S5 56 S4 49 44 19 4 19 & 56 50
8 8.n. lightweight concrate 31 0126 35 30 26 22 LB 4 11 9 7T 7T 9 i3 19 25 33 39 46 30 51 54 53 49 45 40 0 ] 54 47
9 d-in. heavyweight concrete
with 1-in. 52 0,200 25 22 18 45 12 9 & B 10 14 20 26 33 40 46 S0 53 53 52 4B 43 38 34 0 8 ] 53 45
(or 2-in.) insulation 52y (0.120)
10 2.%5-in. wood with 2-in. ins. 1 0093 30 26 23 19 16 13 10 9 § 9 13 7 23 29 36 41 46 49 51 20 47 43 3¢ 35 |9 i 51 43
11 Roof terrace system 75 0,106 34 31 28 25 22 19 16 14 13 13 15 18 22 26 31 36 40 44 45 46 45 41 40 3T 20 13 46 i3
12 6-in. heavyweight concrete
with L-in. T D192 31 28 29 22 20 17 15 14 14 16 18 22 26 3] 36 40 43 45 45 44 42 40 37 34 19 14 45 3
{or 2-in.) insulation 75y 0.1m
13 4-in. wood with 1-in, 17 0106 38 36 33 30 28 25 22 20 I8 17 16 7 18 21 24 28 32 36 39 4] 43 43 42 a0 22 16 43 27
{or 2-in} insulation (18)  (0.078)

With Suspended Ceiling

I Stecl Sheet with Lin. 92 013 2 @0 -2 =3 -4 —4 ~-1 9 23 37 S0 62 7 7T B M 67 56 42 2B I8 12 B 5 IS -4 78 B2
(or 2-in.) insulation o (0.092)
2 1-in. wood with l-in. ins. 10 o5 20 15 11 8 5 3 2 3 7 13 21 30 40 48 35 60 62 &1 S8 51 44 37 3 25 47 2 62 &0
3 4-in. lightweight concrete 20 0134 19 14 10 7 4 2 0 0 4 10 19 29 39 48 56 62 65 &4 61 S4 46 38 0 214 |7 0 65 &5
4 2.in. heavyweight concrete
with 1.in. insulation 30 0.131 28 2§ 23 20 17 15 13 13 14 16 20 25 30 35 39 43 46 47 46 44 41 38 3AS 32 18 13 47 34
§ lin. wood with 2-in. ins. 10 0083 25 20 16 13 10 7 § S 7 12 18 25 33 41 48 53 57 57 56 S2 46 40 34 2 18 ] L¥) 52
6 6-in. lightweight concrere 26 0109 32 28 23 19 16 13 10 &8 7 B Il 16 22 19 36 42 48 52 54 54 51 47 42 37 0 T = 47
7 2.%.in. wood with 5 009 34 31 29 26 23 21 18 16 15 15 16 18 21 25 30 34 I8 41 43 34 44 42 40 3T 2 15 ad 29
I-in. insulation
B B-in. lightweight concrete 33 0.093 39 36 33 29 26 23 20 18 15 14 14 15 |7 20 25 29 34 33 42 45 46 45 4 42 2 14 46
9 4-in. heavyweight concrete 3] 0128 30 29 27 26 24 22 21 20 20 21 22 24 27 29 32 34 36 38 38 33 37 36 4 33 19 20 I8 18
with l-in. (or 2-in.) ins. (54) (0.090)
10 2.5-in. wood with 2-in. ins. 15 0072 35 33 30 28 26 24 22 20 18 & 18 20 22 25 28 32 35 133 40 41 41 40 39 37 2 18 41 bk |
Il Roof terrace system 77 0082 30 29 28 27 26 25 24 23 22 22 22 23 23 25 26 28 29 31 32 33 33 33 33 32 22 n 13 11
12 &in. haavyweight concrete
with 1-in. ” 0025 29 28 27 26 25 24 23 22 21 21 22 23 25 26 28 30 32 31 34 34 34 313 32 31 20 21 34 13
{or 2-in) insulation {7 (0.088)
13 4an. wood with l-in 19 0.082 35 34 33 32 31 29 27 26 24 23 22 21 22 22 24 25 27 30 32 34 35 36 37 6 23 21 37 16
{or 2-in.) insulation (200 (0.064)
(1) Direct Application of Table Without Adjusiments: () fisa factor for attic fan and or ducts above ceiling applied after all other

Values were calculated using the following conditions:
Dark flat surface roof (*‘dark”™ for solar radiation absorption)
Indoor temperature of 78°F
Outdoor maximum temperature of 95 °F with outdoor mean temperature of
85°F and an outdoor daily range of 21°F
* Solar radiation typical of 40 deg North latitude on July 21
* Outside surface resistance, R, = 0.333 fi- *F-h/Bty
* Without and with suspended ceiling, but no attic fans or return air ducts in
suspended ceiling space
* lnside surface resistance, R, = 0.685 ft? - °F+h/Bu
(2) Adjustments to Table Values:

The following equation makes adjustments for deviations of design and solar
conditions from those listed in (1) above.

CLTDg; = [(CLTD + LMY K + (78 = tg) + {t, — 85)] J

where CLTD is from this table

(a} LM is latitude-month correction from Table 14 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
areas or where there is little smoke.
K = 1.0 if dark colored or light in an industrial area
K = 0.5 if permanently light-colored (rural area)

(c) (78 —1p) is indoor design temperature correction

(d} (¢, — 85)is outdoor design temperature correction, where !, is the average
outside temperature on design day

adjustments have been made

S = 1.0 no attic or ducts

S =0.75 positive ventilation
Valuesin Table 12were 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 Nei Listed in Table:

The U-Values listed are only guides. The actual value of L as obtained from
tables such as Table 4, Chapter  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, Ib/ft2, and similar heat capacity,

Btu/ft2-F. In this case, use the CLTD from this table as corrected by Note (2)
above.

Example: A flat roof without suspended ceiling has mass = 18.0 1b/fi2, U = 0.20
Btu/h-fi2+°F, and heat capacity = 9.5 Btu/fi2 -°F.

Use CLTDjpe0r, from Roof No. 13, 1o obtain CLTD,,, and use the actual
U value to calculate g/4 = [J (CLTDqp) = 0.20 (CLTD ).
(4) Additienal Insulation:

For each R-7 increase in R-value from insulation added to the roof structure,
use a CLTD for a roof whose weight and heat capacity are approximately the
same, but whose CLTD has a maximum value 2 h later. If this is not possible,
because a roof with longest time lag has already been selected. use an effective
CLTD in cooling load calculation equal to 29°F.
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Table 13

Cooling Load Temperature Differences for Calculating Cooling Load from Sunlit Walls

Solar Time, h

Hr of
Maxl-  Minl-  Maxl.  Differ.
mum  mum  mum  ence

D100 0Z00 0300 0400 NS00 D600 0700 DRN U900 1000 1100 1200 1300 1400 1500 1600 1700 1500 1900 2000 2100 2200 2300 2400 CLTD CLTD CLTD CLTD

Norih Latilude

Wall Facing Group A Walls
~ 1513 12 3 % 1Yo 12 1t o1 e w10 10 0 ool o112 )2 131l o W 2 10 14 4
NE 19 19 19 18 17 1T 16 A5 U5 1S 38 1f 16 16 1T 18 18 18 19 19 20 20 20 20 22 15 20 b
E M4 M 3 02F 22 21 X 19 19 18 19 19 0 21 2 2 14 . 2 5 2 3 15 2 u 18 25 7
SE 2 023 023 2 N I 2 19 1B 18 B 18 8 19 20 21 22 3 213 M 24 24 M U 22 18 M4 6
5 20 0 19 1% 18 1R 17 i1 16 15 4 4 I 14 14 15 16 i7 18 19 19 20 20 20 23 s 20 ]
SW 3y 2 N M 24 23 AT 2 20 1% 19 & 4T 17 47T 1T 18 19 0 2 23 W 35 B U T 35 B
W T 02T 6 % 2% 24 M4 1} 212 o 20 19 1% 18 I8 M 8 19 20 N 2 W W W I 13 27 9
NW A M o0 20 19 1% U8 |7 16 16 15 It 14 14 14 15 s 16 17 1B 19 3 2 1 14 21 7
Group B Walls
N 1$ & & 13 12 11 1o 9 9 9 3 9 ¢ 9 W 11 12 13 14 14 s 18 18w 8 5 7
~NE 19 18 1T 16 1% 14 33 12 12 13 14 18 16 1T 8 19 1% 0 0 2 2 2 0 20 2 12 2 9
E 3022 021 0 18 17 16 15 15 1% U7 W o 22 2 XM 2% 6 27 2 W W O M W 15 27 12
SE bt S I T 16 15 14 14 U5 16 18 W 2 23 24 2k I 26 26 26 25 24 2 4 26 2
S 2 20 19 18 I 4 13 20000 1N 12 e 18 17 19 2021 22 2 12 u 2 1 ] 1]
W 27 26 15 4 2 2 W B Y8 15 4 14 13 13 18 s 1ro 20 22 28 07 8 28 28 M 13 28 15
W 39 28 2T X M [ oAU 19 18 17 46 15 13 K M5 T el 20 2% 37 29 2% 30 A 14 io 16
Nw 2y 23 3y N 42 i 15 15 & 13 12 12 r G | S = = NS W - TN A 1| 2 23 23 M 11 23 9
Growp C Walls
~ 15 14 13 12 1 o1 9 3 ] 7 ¥ R 3 9 312 1 14 15 e 1Y 1T o7 1. 2 7 17 10
NE 9 17 & |4 13 owow oo 1w oW o 2 22 23 2% 1 221 W0 10 23 13
E 2031 19 17 ¢ 14 12 12 14 16 19 22 2 T O% 29 0 0 0 W 8 1 2 M 18 12 10 18
SE 5. 1 - 19 17 1% 14 i2 12 12 13 16 19 2 24 2% 28 29 29 39 20 IR 27 26 24 19 12 b 17
S 20 1% 18 16 18 13 12 1w 9 @ 9 1 1 14 oM 2 M 25 X% 2 B W 1 n 9 26 17
W 9 7 % 2 0 18 M 15 1 12 1 i1 1 13 15 a8 22 w29 @ N n»n n n xn 11 33 22
w i /9 o ¥ n 2 18 16 14 17 12 32 2 13 14 6 0 24 9 N ) M B B3 1 12 35 23
W 2 033 21 20 18 16 14 33 3 10 10 10 10 i1 12 13 15 8 12 25 ¥ n 21 26 2 10 n 17
Group D Walls
h 15 13 12 10 9 ) 6 6 6 6 & ? $§ 10 12 13 15 17T 18 19 19 19 (8 16 2 6 19 13
NE 1 15 13 11 10 3 7 £ 10 14 17 0 22 23 23 24 4 5 X M 13 22 W0 18 19 7 23 18
E 1 S Y & R T 1} 9 8 9 12 7 2 ¥ 0 32 3 1B 2 R un 0 2 W W 2N I 8 13 25
SE 0 17 15 13 11 10 3 B oW 1317 2 W » NN 2 032 3 W B ¥ 24 2 17 8 12 24
s 19 17 5 13N 9 8 ? 6 6 ? 9 12 16 0 M 27 29 B ¥ 17 ¥ M R 19 6 29 23
SW 28 25 2 19 6 M 12 10 9 ] 4 § 10 12 16 2 27 32 36 3B I8 3T M 3} 2 8 38 30
W 310 24 021 18 15 13U 9 9 9 0 11 14 18 4 D 36 0 41 40 3B W 2] 9 41 32
NW 22 2 19 17 M 12 10 9 8 7 z L 9 10 12 14 18 2 27 N N 2 3 7 7 32 25
Group E Walls
~ 2 10 i 7 5 4 3 4 5 6 K 9 11 13 15 17 19 2w 21 23 0 18 15 14 20 k] 2 19
NE 131 9 ) ] 4 ] 9 15 0 4 25 28 2 26 2 % 26 25 M 2 19 17T 18 18 4 26 2
E 2 12 10 ] ] 5 6 11 18 2% 13 % 18 7 3 M o3 32 30 28 25 2 w0 17 13 3 k1] 1
SE Is 12 10 ] ? 3 5 8 2 019 2% 3 3§ ¥ 37T ¥ M o3 31 OB 2 2 7 1S 5 ” 32
S Is 1’ 10 8 7 5 4 1 4 L 9 11 19 22 29 32 M M I ¥ ¥ 2 0 170 3 34 3
SW 2 18 15 12 10 ] 6 = ] 6 T 9 12 18 24 32 38 43 45 4 4 3% 30 26 19 5 45 40
w 2 B S R 9 (3 ] & & T 9 1 14 X 3T 3% 33 49 49 45 40 34 29 20 6 9 42
N 20 17 1 9 7 L] 5 3 5 6 § W 13 16 0 26 32 M B W 1 2B W W0 & 18 £1
Group F Walls d
N 8 (] s 1 2 1 2 4 6 3 9 1B 1 19 2 2023 24 22 0 16 13 11 19 1 23 23
NE 9 7 5 3 2 | 5 14 23 28 0 % 22 27 ¥ I O O ¥ 2 1% I8 13 U U 1 30 9
E i ) 6 4 i 2 6 17 28 38 44 &5 33 19 36 332 30 27 M 2 17 U5 12 12 2 45 43
SE 10 ¥ L} 3 3 E 4 W 19 I8 3 4 .33 42 39 36 M 31 28 2% 21 18 15 12 13 2 41 4]
S 0 g L] 4 3 2 1 | 3 T} 0 27 14 B39 1 35 31 % 22 18 15 12 16 I 39 38
W S 1 4 6 5 3 = 2 4 5 § b 17 2% 35 4 S0 s3 52 35 M 8 23 18 18 2 3 48
w R B Fd $ 4 3 3 4 6 8 11 14 W 28 ¥ 49 5T 60 M4 3 M 27 U 19 3 60 57
NW 4 10 5 [ 4 i 2 2 3 5 8 10 1} 15 21 2 35 4 a6 4} 35 28 212 18 19 2 6 44
Group G Walls
N 3 2 1 0 =1 2 7 3 9 12 15 18 21 23 M M 25 B 2 15 U 9 7 £ 18 -1 26 27
NE 3 2 1 o =i g 27 % 39 15 W ¥ 26 37T T % B 1 138 14 1l 9 ? s 9 -1 39 40
E 4 2 ! 0 -1 W M 47 sS4 55 S0 0 33 3 I ¥ 2T 4 19 15 12 10 8 6 10 =1 55 56
SE 4 1 i 0 =1 5 18 3 42 49 1 48 42 3/ 32 O30 2T o\ 19 15 12 W 8 6 1 -1 s 52
S 4 2 1 0 -1 (1] 1 § 12 2 M 3% 45 2 43 3T M 2% 220 15 12 10 8 5 14 -1 4 47
sw £ < 3 1 o o 2 § 8 12 16 26 38 S0 9 6} 61 S22 37 24 17 13 10 g 16 o 83 63
W & $ 3 2 I 1 2 L 8 11 15 19 27 41 36 67 T2 67 48 29 W0 15 1 § 17 1 7 71
NW ] 3 2 | 0 0 2 H B 11 15 18 2 2 3T A7 5 55 41 25 17 13 10 718 0 55 55

t1) Direct Application of the Table Withouwr Adjustments:

Values in this 1able were calculated using the same conditions for walls as
outlined for the roof CLTD table, Table 12 These values may be used for all
normal air-conditioning estimates usually without correction (except as noted
below) when the load is calculated for the hottest weather.

For totally shaded walls use the North orientation values.

(2) Adjustments 1o Table Values;
The following equation makes adjustments for conditions other than those
listed in Note (1).
CLTDo,, = (CLTD + LM) K # (18 ~ 1g) + (1, — 89)

where
CLTD is from Table 31 at the wall crientation,
LM is the latitude-month correction from Table 32,

K is a color adjustment factor applied after first making month-latitude
adjustment
K = 1.0if dark colored or light in an industrial area
K = 0.83 if permanently medium-colored (rural area)
K = 0.65 if permanently light-colered (rural area)

Credit should not be taken for wall colar other than dark except where per-
manence of color is established by experience, as in rural areas or where there
is little smoke.

Colors:

Light — Cream
Medium — Medium blue, medium green, bright red, light brown, unpainted
wood and natural color concrete
Dark — Dark blue, red, brown and green
(78 —1g) is indoor design (emperature correction

(r,— 85) is outdoor design temperature correction, where 1, is the average out-
side temperature on design day.
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Table 14 CLTD 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 § HOR
0 Dec -3 -5 —5 -5 -2 0 3 6 9 =1
Jan/Nov —3 -5 -4 -4 -1 0 2 4 7 =]
Feb/Oct -3 -2 -2 -2 -1 -1 0 -1 0 0
Mar/Sept -3 0 1 -1 -1 -3 -3 -5 -8 0
Apr/Aug s 4 3 0 -2 -5 —6 -8 -8 -2
May/Jul 10 7 5 0 -3 -7 -8 -9 -8 -4
Jun 12 9 5 0 -3 -7 -9 -10 -8 =5
8 Dec —4 -6 -6 -6 -3 0 4 8 2 =3
Jan/Nov -3 -5 —6 -5 -2 0 3 6 10 -4
Feb/Oct -3 -4 -3 -3 -1 -1 1 2 4 =]
Mar/Sept -3 -2 -1 -1 -1 -2 -2 -3 -4 0
Apr/Aug 2 2 2 0 -1 -4 = =7 =7 =1
May/Jul Z 5 4 0 -2 -5 =37 -9 =7 32
Jun 9 6 4 0 -2 -6 -8 -9 =1 -2
16 Dec —4 -6 -8 -8 —4 -1 4 9 13 -9
Jan/Nov —4 -6 -7 -7 -4 -1 4 8 12 =7
Feb/Oct -3 —5 =5 —4 -2 0 2 5 7 —4
Mar/Sept -3 -3 -2 -2 -1 -1 0 0 0 =]
Apr/Aug -1 0 -1 -1 -1 -3 -3 -5 -6 0
May/Jul 4 3 3 0 -1 -4 -5 -7 -7 0
Jun 6 4 4 1 -1 -4 -6 -8 0 =7
24 Dec -5 =7 -9 -10 -7 -3 3 9 13 -3
Jan/Nov -4 -6 -8 -3 -6 -3 9 3 13—l
Feb/Oct —4 =5 —6 -6 -3 -1 3 7 10 =7
Mar/Sept -3 —-4 -3 -3 -1 -1 i 2 4 -3
Apr/Aug = -] 0 -1 5 -2 = | =2 3 0
May/Jul 1 2 2 0 0 -3 -3 -5 -6 1
Jun 3 3 3 1 0 -3 -4 -6 -6 1
12 Dec -5 -7 -10 -11 -8 -5 2 9 2 -1
Jan/Nov -5 -7 -9 -11 -8 -15 -4 2 9 12
Feb/Oct —4 -6 -7 -8 -4 -2 4 8 1 -0
Mar/Sept -3 —4 -4 —4 =2 -1 3 5 7 =4
Apr/Aug =2 =2 -1 =2 0 -1 0 1 I -1
May/Jul 1 1 1 0 0 -1 -1 -3 -3 1
Jun 1 2 2 1 0 -2 -2 -4 —4 2
40 Dec -6 -8 -10 -13 -10 -1 0 7 1o =21
Jan/Nov -5 -7 -10 -12 -9 -6 1 8 11 -19
Feb/Oct -5 -7 -8 -9 -6 =3 3 8 12 -4
Mar/Sept -4 -5 =5 -6 -3 -1 4 7 10 -8
Apr/Aug -2 -3 -2 -2 0 0 2 3 4 =3
May/Jul 0 0 0 0 0 0 0 0 1 !
Jun 1 1 1 0 1 0 0 -1 -1 2
48 Dec -6 —8 -1l —14 =13 -10 -3 2 6 =25
Jan/Nov -6 -8 -11 ~-13 -11 -8 -1 s 8 —24
Feb/Oct -5 -7 -10 ~-11 -8 -5 1 8 11 ~-18
Mar/Sept -4 -6 -6 =7 —4 n | 4 8 11 =1
Apr/Aug -3 -3 -3 -3 -1 0 4 6 7 =5
May/Jul 0 -1 0 0 1 1 3 3 4 0
Jun 1 1 2 1 2 1 2 2 3 2

:
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Table 14 CLTD Correction For Latitude and Moath Applied to Walls and Roofs, North Latitudes (Concluded)

NNE NE ENE E ESE SE SSE

Lat. Month N NNW NW WNW W WSW SW SSW S HOR
56 Dec =7 -9 -12 =16 -16 -14 -9 -5 -3 -28
Jan/Nov -6 -8 -1 —15 -14 -12 -6 = 2 =27

Feb/Oct -6 -8 -10 -12 =10 =7 0 6 9 =22
Mar/Sept -5 -6 -7 -5 -2 4 8 12 —15

Apr/Aug -3 —4 —4 | 1 S 7 9 —8

May/Jul 0 0 0 2 2 5 6 7 -2

Jun 2 1 2 3 3 4 5 6 1

64 Dec =7 -9 —12 -16 =17 —18 -16 —14 -12 =30
Jan/Nov -7 =D =12 -16 -16 -16 =13 —10 ~8 =29

Feb/Oct -6 -8 —-11 -14 -13 10 -4 1 4 -26
Mar/Sept —5 =] -9 -10 =1 —4 2 T 11 —20

Apr/Aug -3 —4 -4 -4 -1 1 5 9 11 —-11

May/Jul 1 0 1 0 3 4 6 8 10 =3

Jun 2 2 2 4 4 6 7 9 0

(1) Corrections in this table are in °F. The correction is applied directly to the
CLTD for & wall or roof as given in Tables 12 and 13

(2) The CLTD correction given in this table is not applicable to Table 23, Cool-
ing Load Temperature Differences for Conduction through Glass.
(3) For South latitudes, replace Jan. through Dec. by July through June.
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Table 15 Wall Construction Group Description

Group Weight U-Value

No. Description of Construction (Ib/ft?) (Btu/h - 1 -°F)
4-in. Face brick + (brick)

C Air space + 4-in. face brick 83 0.358

D 4-in. common brick 90 0.415

C I-in. insulation or air space + 4-in. common brick 90 0.174-0.301

B 2-in. insulation + 4-in, common brick 88 0.111

B 8-in. common brick 130 0.302

A Insulation or air space + 8-in. common brick 130 0.154-0.243
4-in. Face brick + (heavyweight concrete)

C Air space + 2-in. concrete 94 0.350

B 2-in. insulation + 4-in. concrete 97 0.116

A Air space or insulation + 8-in. or more concrete 143-190 0.110-0.112
4-in. Face brick + (light or heavyweight concrete block)

E 4-in. block 62 0.319

D Air space or insulation + 4-in. block 62 0.153-0.246

D 8-in. block 70 0.274

{ 6 Air space or l-in. insulation + 6-in. or 8-in. block 73-89 0.221-0.275

B 2-in. insulation + 8-in. block 89 0.096-0.107
4-in. Face brick + (clay tile)

D 4-in. tile 71 0.381

D Alr space + 4-in. tile 71 0.281

C Insulation + 4-in. tile 71 0.169

C 8-in. tile 96 0.275

B Air space or l-in. insulation + 8-in. tile 96 0.142-0.22]

A 2-in. insulation + 8-in. tile 97 0.097
Heavyweight concrete wall + (finish)

E 4-in. concrete 63 0.585

D 4-in. concrete + l-in. or 2-in. insulation 63 0.119-0.200

C 2-in. insulation + 4-in. concrete 63 0.119

C 8-in. concrete 109 0.490

B 8-in. concrete + l-in. or 2-in. insulation 110 0.115-0.187

A 2-in. insulation + B-in. concrete 110 0.115

B 12-in. concrete 156 0.421

A 12-in. concrete + insulation 156 0.113
Light and heavyweight concrete block + (finish)

F 4-in. block + air space/insulation 29 0.161-0.263

E 2-in. insulation + 4-in. block 29-37 0.105-0.114

E 8-in. block 47-51 0.294-0.402

D 8-in. block + air space/insulation 41-57 0.149-0.173
Clay tile + (finish)

F 4-in, tile 39 0.419

F 4-in. tile + air space 39 0.303

E 4-in. tile + 1-in. insulation 39 0.175

D 2-in. insulation + 4-in. tile 40 0.110

D 8-in. tile 63 0.296

C 8-in. tile + air space/l-in. insulation 63 0.151-0.231

B 2-in. insulation + 8-in. tile 63 0.099
Metal curtain wall

G With/without air space + I- to 3-in. insulation 5-6 0.091-0.230
Frame wall

G I-in. to 3-in. insulation 16 0.081-0.178
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Table 16 Maximum Solar Heat Gain Factor, Btu/h«ft* for Sunlit Glass, North Latitudes

0° N Lat 20° N Lat
NNE/ NE/ ENE/ E/ ESE/ SE/ SSE/ i NS ENE o enl o oo
N NNW NW WNW W WsW  SW SsW S  HOR 5 Gew MW OWNW W wsiw  sw  ssw & iR
Ian. 34 3 88 17T 234 254 25 18 us 2% = 24 v iR % G 50 By %35 Gk i
Feb. 36 I 132 205 245 247 20 141 8T 306 v 5 it 5 173 2% s 5 Bbr A4 &
Mar. 38 8 10 23 242 123 170 BT 3% 1M N 3 W e B P S o B
Apr. 70 134 193 224 221 184 ng 38 37 2m e 3 % % 55 B a0 58 off %3 oy
May" 4B e Wy 28 a0l [ 80 3y 37 265 May 47 122 184 217 21T 1% 124 52 42
June 128 173 206 212 191 140 66 37 TS June 59 13 188 216 20 173 108 45 42 279
July s led 201 23195 149 7138 3B 260 July 48 24 IB2 213 212 179 119 53 41 278
Aug. 75 134 18T 26 22 175 n: 19 18 27 el o 12 206 2 200 s 3 4 e
Sept, 40 84 163 213 231 213 L R Sep. 36 6 127 191 225 225 199 148 114 275
Qct. ¥ 40 128 1% 236 238 01135 &6 299 Oa. 12 2 T 16 217 2% 231 196 170 238
Nov. 35 35 B8 175 230 250 W0 179 117 293 R~ 2% W GEs 1 i 59 338 i o0
Dec. Ead Ead 7 164 226 253 240 156 138 288 Dec. 7 b1l 35 122 187 238 254 241 226 27
14° N Lat
24° N. Lat
N NNW Nw VAW W WeW W mew s som NNE/ NEF: ENEZ B ESESEFC SSE(
: N NNW NW  WNW W WSW  SW SSW S HOR
=
Jan. 33 33 79 170 229 252 23193 141 286 o " -5 5 G 3E i W i 47 %
Feb. 35 s 123 19 242 248 215 152 88 300 Tax " o ¥ B I o 3 A T a8
Mar, 38 77 163 219 242 27 177 96 43 302 :\: : & i 54 i 35 S e pae e
Apr- 55 125 189 3 123 1%0 126 43 38 287 AL 2 p 2 4
Apr. 3 B8 159 09 228 212 69 107 75 283
May 91 158 200 220 206 16l 89 38 38 M
§ S May 43 UT 178 214 218 190 112 &1 46 182
une 110 164 202 215 196 147 73 3B 318 263
; 4 June 55 127 484 4 212 179 17 55 41 219
Tuly % 154 197 215 0 156 85 3¢ 38 26
July 45 16 176 210 213 185 129 65 46 278
Aug. 39 124 184 215 214 181 120 42 40 279 )
Aug. 38 8T 1% 203 120 204 2 13 12 M
Sep. 39 % 16 209 21 216 70 93 44 293
~ Sep. is 2 119 185 222 228 06 163 134 266
Oct. 3 36 120 193 234 139 200 148 86 294 4
Qo 3 EN! 7% 19 21 237 235 207 187 244
Nov. 1 34 7 168 226 248 232 190 139 284 4 !
Dec n 3 & 157 21 250 242 206 160 277 . & 26 42 UG I <6 #4924 2l
- Dec 26 26 29 112 180 234 247 247 137 199
8°N Lt
28° N, Lat
NNE/ NE/ ENE/ E/ FESE/ SE/ SSE/
N NNW O ONW O WNW W WSW  SW  SSW S HOR N  NNE/ NE/ ENE/ E/ ESE/ SE/ SSE/
(Shade) NNW NW WNW W WSW  SW SSW 5  HOR
Jan. 2 32 71 163 224 250 42 209 162 275
Feb. M 4 m4 193 239 248 29 165 110 294 Jan 25 25 3 17 183 235 251 T 238 1%
Mar 37 67 156 205 24l 230 B4 LD 55 300 Feb. 29 29 72 15T 23 244 26 ;& 207 234
Apr. 4 17 184 221 225 195 134 51 39 289 Mar. 33 4 16 188 231 237 21 182 187 268
May 74 146 198 220 209 167 T 3w 3B 277 Apr. 36 B4 151 205 1% 216 178 124 94 278
June %0 155 200 217 200 4 B2 19 9 269 May 40 s 17 2 219 195 184 83 S8 280
July 77 145 195 5 204 |62 97 40 1 272 June Sl 125 1 21 23 1B 122 68 49 278
Aug. 47 17 179 214 216 136 124 5t 41 282 July 41 114 170 208 215 130 140 80 57 27%
Sep. 38 66 149 205 230 219 176 107 ik 290 Aug. 38 53 149 199 220 207 172 120 9 72
Oct. 3s s 2 187 231 239 21 160 108 288 Sep. 34 ® 1 179 28 226 2311 154 2%
Nav. 33 33 71 161 220 245 133 200 160 273 Oct. 30 7 151 204 236 238 217 200 229
Dec 31 3l 55 149 25 236 M7 215 119 265 Nov. 26 2 s 115 181 232 247 g.s; i:é ig;
Dec. 24 ) w112 17 248 251 7
1% N Lat
Lo, 320 N. Lat
NNE/ NE/ ENE/ E/ ESE/ SE/  SSE/ .
. g e L ; . . N NNE/ NE/ ENE/ E/ ESE/ SE/ SSE/
M- NNW P WENWG W SWEW N s B HOR (Shade) NW NW  WNW W WSW SW SSW S HOR
Tan. 3 3 63 155 T 46 2 22 18 e 8 » Y = o o 5% 5. E ME R
Fet, 23 M5 e BE 4l 226 113 3% e Feb 27 27 65 149 208 242 48 22 21 27
g 36 58 s 2100 20 73 g des g s Mar. 32 7 107 183 227 237 27 195 116 282
A 2 fos 12l 213 27 200 b2 ey A Apr. 36 80 146 200 227 219 187 141 115 M
Mey 800 B D, 3 2lE o S May 38 L 130 208 220 199 155 % 14 27
dime ! W B g g g 2 vl i lune a4 122 176 208 214 189 139 81 60 27
by e 23 |l A A gl g i Tuly 0 m o1er w04 25 194 150 % 72 21
Aug. 42 b 2 2t B e Mz 2R Avg 37 79 141 195 218 210 181 136 111 265
Sep. 3 7 WE al g L VI Sept 33 35 103 173 15 227 a5 189 1M 24
Oct. E 38 103 180 227 238 9 172 130 280 ) = G S G 5 Gu S3 3% e o
Nov. 32 32 6 151 214 241 243 209 119 260 Yot 4 % O Gm in o 2T e S5 R
- = % 2 .
Dec. 30 30 47 1l 07 242 21 223 197 250 bl = s i o b S 3% i
16° N Lai 36° N. Lat =
NNE NE/ ENE E/ ESE/  SE/ SSE/ N NNE/ NE/ ENE/ E/ ESE/ SE/ SSE/
N NNW  ONW O WNW W WSW W  SSW §  HOR (Shade) NNW NW  WNW W WSW  SW SSW S HOR
Jan. 30 10 & 47 210 244 st 223 199 248 Jan. 2 22 24 w166 219 47 152 152 1%
Feb. 33 3 %  IB0 231 247 133 188 154 275 Feb 26 2 §T 139 195 239 48 239 232 199
Mar. 35 53 Q40 205 239 235 197 13 93 291 Mar 0 13 9% 176 221 238 212 206 152 138
Apr. 39 9% 172 1S 7 204 150 7 45 289 Apr. 15 76 144 196 225 221 196 156 135 262
May 52 132 189 20§ 25 179 115 45 41 282 May 38 107 168 204 220 204 165 116 93 272
June 66 142 194 AT 207 187 % 4l a1 27 June 47 18 175 205 215 1% IS0 w77 m
July 55 132 187 214 10 174 11 44 42 2m Juh 39 107 165 201 206 199 161 113 90 268
Aug 4l 100 168 208 219 19 431 T4 48 282 Avg. 36 7% 138 190 218 212 129 181 13 25
Sep. 36 S0 134 196 227 224 191 134 93 232 Sep. 1 3 95 167 210 228 23 200 187 230
Oct. n 1 95 174 3 2 25 181 150 20 Oct. 7 27 s6 133 187 230 29 131 225 198
Nov. 30 0 $§ 145 206 241 14T 0 1% 246 Nov. 22 22 2 87 163 215 241 248 248 184
Dec. 29 29 al 132 198 241 254 131 212 24 Dec. 20 20 20 69 1$1 204 241 353 254 136
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Table 16 Maximum Solar Heat Gain Factor, Btu/h-ft?> for Sunlit Glass, North Latitudes (Concluded)

#° N. Lat
N NNE/ NE/ ENE/ E/ ESE/ SE/ SBE/
{Shade) NNW NW WNW W WsW SW SSW S HOR
Jan. 20 20 0 4 14 205 241 252 24 133
Feb. 24 24 50 129 186 IM U 244 180
Mar. ol 29 93 163 218 238 36 26 W6 223
Apr, 34 L 140 190 24 23 03 170 154 252
May 37 102 165 02 o 208 175 133 13 288
June 43 13 m 205 e 199 161 116 95 267
July -38 102 163 198 216 203 170 129 109 282
Aung. 5 | 135 133 216 214 196 165 143 247
Sep. 0 30 87 160 m 27 226 209 200 215
Oct. 25 25 49 13 180 225 238 236 24 77
Nov. 20 20 2 73 15 201 237 248 2% 1R
Dec. 18 18 1% 60 135 188 232 249 253 113
#4° N. Lat
N NNE/ NE/ ENE/ E/ ESE/ SE/ SSE/
(Shade) NNW NW WNW W WsSW SW SSW S HOR
Jan_ 17 17 17 64 138 189 232 248 252 108
Feb. 2 2 43 117 1l 7 46 248 247 160
Mar. 7 n 1) 162 211 236 238 14 218 206
Apr. 1 66 136 185 a1 24 200 183 M 240
May 36 96 162 201 219 211 183 148 132 257
June 4 108 169 205 215 203 171 132 115 261
Tuly 37 9% 159 198 U5 206 179 144 128 254
Aug. M %6 132 180 214 215 02 1T 165 236
Sep. 28 28 B0 152 198 26 27 A6 M 1%
Oct. i) n 42 11 &3] 7 231 M0 29 1S
Nov. 18 18 18 64 135 186 22T M4 248 109
Dec. 135 15 15 45 115 175 217 M0 S B9
43° N. Lat
N NNE/ NE/ ENE/ E/ ESE/ SE/ SSE/
(Shade) NNW NW WNW W WswW SW SSW § HOR
Jan. 15 15 15 53 118 175 216 239 48 85
Feb. 20 20 36 103 168 216 242 49 250 138
Mar. 26 6 80 154 e 2 3% 112 s 188
Apr. 3l 61 132 180 21y 125 25 14 186 226
May 35 97 158 200 28 214 192 163 150 247
June 46 1o 165 204 215 06 IB0 (48 134 252
July 37 96 156 196 14 208 187 158 146 244
Aug. 1 61 128 174 111 216 8 188 180 223
Sep. 27 7 7 144 191 k] 28 123 20 182
Oct. 21 2l 35 9% 161 207 233 ) 42 136
Nov_ 15 15 15 52 15 172 2 24 240 a5
Dec. 13 13 13 36 9l 156 195 225 2133 65
52° N. Lat
N NNE/ NE/ ENE/ E/ ESE/ SE/ SSE/
(Shade) NNW NW WNW W WSW SW SSW § HOR
Jan. 13 13 13 ki 92 155 193 222 230 &2
Feb. 18 18 29 BS 156 202 235 247 250 115
Mar. 24 4 3 145 1% 230 239 238 236 169
Apr. 30 56 128 177 215 224 20 04 199 21
May 34 98 154 198 217 17 199 175 1867 235
June 45 11 161 202 214 210 188 162 152 242
July 36 97 152 194 213 21z 195 171 163 233
Aug. 2 56 124 169 208 216 212 197 193 208
Sep, 25 25 65 136 182 218 28 128 17 163
Ot 19 19 8 80 148 192 225 2 M0 114
Nov. 13 13 13 k) 90 152 189 217 225 62
Dec. 10 10 10 19 LE) 127 172 189 209 42
56° N. La
N NNE/ NE/ ENE/ E/ ESE/ SE/ SSE/
(Shade) NNW NW  WNW W Wsw SW S5W § HOR
Jan. 10 10 1o 21 4 126 169 134 205 40
Feb. 16 16 21 i} 132 184 23 239 244 91
Mar. 2 2 65 136 185 224 38 241 24) 149
Apr. 28 58 123 173 21 223 23 213 0 195
May 6 9 149 195 215 218 06 187 181 222
June 53 111 160 199 212 13 196 174 168 231
July 7 98 147 192 i 214 201 183 177 221
Aug. 30 36 e 165 203 216 215 206 200 193
Sep. 23 23 58 126 17 211 27 230 23 144
Oct. 16 16 20 63 132 176 M 19 1M 9l
Nov. 10 10 10 21 n 122 165 190 200 40
Dec. 7 7 7 7 47 92 138 159 17 23

€0° N. Lat
N NNE/ NE/ ENE/ E/ ESE/ SE/ SSE/

(Skade) NNW NW WNW W WSW SW SSW S HOR
Jan. 7 ? 7 7 4 88 130 152 164 21
Feb. 13 13 13 58 118 168 w4 15 231 &
Mar. 20 20 % 125 (713 28 234 241 242 128
Apr. 27 59 118 168 206 222 25 220 28 18
May 43 58 4% 192 212 I 211 198 194 208
June 11 10 162 197 3 S 0 18 181 217
July a“ 97 147 189 W8 2S5 206 193 190 207
Aug. 28 57 14 161 199 214 217 a3 21 176
Sep. 21 21 50 115 160 202 @ 29 231 1A
Oct. 14 4 14 56 111 159 193 215 21 67
Nov. 7 7 7 7 45 B6 127 148 180 2
Dec. 4 4 4 4 16 S 76 100 107 9

64° N. Lat
N NNE/ NE/ ENE/ E/ ESE/ SE/ SSE/

(Shsde) NNW NW WNW W WSW SW SSW S HOR
Jan. 3 3 3 3 15 45 6 89 9% 8
Feb. i 1 n 41 89 144 177 202 200 45
Mar. 18 18 47 13 159 20 26 236 239 105
Apr. 25 9 11 163 200 219 225 225 24 160
May 48 97 150 188 211 220 215 201 204 192
June 6 14 162 133 23 216 208 196 193 20
July % 96 148 186 207 2uS 211 W2 200 192
Avg. 27 5§ 109 157 193 211 27 27 27 159
Sept. 19 19 4 103 148 189 23 24 210
Oct. n 1 1 0 8 135 167 191 199 46
Nov_ " 4 4 4 15 a4 66 8 9 Fl
Dec. 0 0 0 0 I 5 I 1415 1

Table 17 Maximum Solar Heat Gain Factor (SHGF) for
Externally Shaded Glass, Btu/h-ft?
(Based on Ground Reflectance of 0.2)

Use for latitudes 0 to 24 deg.
For latitudes greater than 24, use norih orientation, Table 16
For horizontal glass in shade, use the tabalated valuv=s for all latitudes.

(Al

NNE/ NE/ ENE/ E/ ESE/ SE/ SSE/ Lt

N NNW O NW O WNW W WSW SW SSW s HOR

Jan. 31 £l &1} 2 34 36 37 37 iz 16
Feb. 4 34 34 35 36 7 18 38 39 16
Mar. & £ ky) I8 19 40 40 39 m 19
Apr. 40 40 41 42 42 42 41 40 40 24
May 43 & 45 46 45 43 41 40 40 28
June 45 46 47 47 46 2 4l 40 40 3l
Tuly 45 45 46 47 47 45 42 4l 41 31
Aug 42 42 41 45 46 45 43 42 42 28
Sept. 37 7 38 40 41 42 42 4l 4| n
Oct. 34 B 34 36 38 3% 40 40 40 19
Nov. 12 2 32 32 34 36 iz 38 19 17
Deo. 30 0 30 31 3 34 16 37 7 15

VW VWWVW.TOOSBOIL



