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OVERALL HEAT TRANSMISSION COEFFICIENTS CF BUILDING SECTICNS

The tables which follow have been prepared to indicate
the "overall heat transmission coefficients" of a wide range of
wall, floor and ceiling constructions, for home-owners and builders.
Following -the tables formulae and technical data are provided for
the use of architects, engineers and contractors. ]

The "overall heat transmission coefficient" (U value),
indicates the amount of heat passing through 1 square foot of the
building section, in 1 hour, when there is a 1 degree temperature
difference between one side of the section and the other. The
lower the 'U' value, the better 1s the heat insulating property.

1U' values can indicate directly how quickly a parti-
cular building section will conduct heat. Thus they provide a
means of comparing its heat insulating property with those of
other building sections. The values given in the tables have been
calculated on the basis of materials applied in an ideal manner.
Thus, if the same values are to be obtalned in practice, great
care must be taken in the application of the insulation.

A knowledge of the heat insulating properties of building
sections enables one to provide for ease and economy of heating,
" and comfort, by the selection of proper materials. 10" values will
permit the heating contractor to provide for the supply and
proper distribution of heat to all parts of a building.

It is pot always possible to state definitely what U
values should be provided. Climate, and construction and fuel
costs vary across the country and ‘these all have a bearing on the
selection of an economical 'U' value. However, it is generally
recommended that building sections should have 'U' values of 0.15
or less (CMHC Buillding Standards). In all cases this will require
the use of insulating material, in some form, in addition to the
materials normally used to provide strength, and inside and out-
side finish.

The tables provided cover most of the combinations of
building materials normally encountered. They do not provide all
the data that are required for the calculation of the heat loss
from buildings. Heat losses through windows and doors, and by
the exchange of inside and outside air through cracks around
windows and doors, must also be considered in the calculation of
total heat losses from buildings. This is a task which requires
experience and special technical knowledge.



HOW TO USE THE TABLES

1. PFor Walls

Two series of tables are provided for both wood-frame and masonry
wall sections. .

The first series in each caszse gives 'U' values for wall sections
which have no insulation between the studs or furring strips. Thus
these may be used directly where insulation is not placed in alr
spaces in the walls.

The second series 1n each case gives 'U! values for walls with
varying amounts of insulation between studs or furring strips. To use
this series of tables it is first necessary to find the 'U' valus pro-
vided by the basic materials of the wall, i.e., those materials which
provide strength, and interior and exterior finish, from the first
series. The value thus found is used as a key to the tables in the
second series.

It is important in the use of the tables to follow the procedure
outlined in the following example.

Example 1
ProBEem:

To find the 'U' value of a wall consisting of wood lap-siding,
sheathing paper, 3/&" rigid insulation-board sheathing, 2 x L studs,
and 3/8" gypsum lath and plaster.

Solutlion:

Refer to tables for frame-walls with no insulation between studs;
either table WFl(a) or WFl(b). The type of siding used determines
which table applies (in this case wood lap-siding). Thus refer to
table WFl(b) as it has, under the heading "exterior finish" a sub-
division for wood lap-siding. (See portion of table below).

Beginning in the left-hand column follow across the appropriate
horizontal line as indicated by the type of sheathing material in the
column headed "sheathing" (in this case 3/Li" rigid insulation board).
Continue into the column headed "interior finish", and select the type
of finish which applies (in this case 3/8" gypsum lath and plaster).

The number, 0.19, in the square under the specified interior finish is
the 'U!' value desired.

OVERALL HEAT TRANSMISSION COEFFICIENTS ‘U TABLL
FRAME WALLS NO INSULATION BETWEEN STUDS VF.1(b)

EXTERIOR FINISH SHEATHING INTERIOR FINISH
i

34 PLASTER
INSULATING (son sacues) ¥4 GYP.LATH J4° PLAST.

" GYPSUM BOARD

,  GYPSUM BOARD
RIGID INSULATION BOARD
" RIGID INSULATION BOARD
RIGID INSULATION BOARD
)4 Puyvoop
WOOD LATR, % PLASTLR
V4’ INSULATION BOARD LATH, 4 PLASTER.
34 INSULAT|ON BOARD LATH, Y4 PLASTER
" INSULATION BOARD LATH, )4 PLASTER.
¥OIL BOARD, REFLECTIVE INTERIOR SIDE.
FOIL BOARD, REFLECTIVE BOTH SIDES

Y& PLYVOOD
™| 34 GYPSUM LATH, 4 PLASTLR

METAL LATH,

PLY WOOP
L] -
i I 2 el |-
"L;:: FOR MASS INSULATION UFE FABLE VF2 @®)orcCOL5
FOR REFLECTIVE - © WAL WF 4
| 38" PLYVOOD SIPING 41140, 77].23) 19 |.42[ 38| 28] 42].30]26 [ 22| .19 32|25 ].28
12" PLYWVOOD SIDING T 29].31].26|.22| 12 1.38 .36].39|.37|.25]| 21 | .18 |31 .14-1 21
WOOD LAP BUILNNG__PAPL_ﬁ. ONLY 34 .33 24 201,18 |34 | 31].35],35.33 .23 | .10|.17 |78 A28
SiTING 14" GYPSUM BOARD & BUILDING PAPER. |31 30]1]19 (.17 |30 | 281851 |.29].21 |18 |.16 | 16 .90|.28)
\_“M pmess [540 piywooo &+« |sofae|anfis|ie[ 50| asfas].8r |20l [.18]ae |28 |20 ] )
s B4 VOOD SHEATHING & * [ 2628 |9_.|1 .15 |.1% 5(.19 |17 |15 |22 .18 [0
‘U soirws | 22" RIGID INSULATION BOARD & BLD'G.PAPER |/23|.22 .18 |.16 |14 27|17 |15 |14 |20 .06 |18
e T RiGID INSULATION 80ARD &+ » 11911916 | .14 |15 1o 1Y) Mo [19 [ 15 |14 .12 |47 [a s
A T RIGID NSULATION BOARD &+ + |07 |07 |14 |13 |t AT |y L [te [ [ s s | e
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HOW TO USE THE TABLES

Example 2
Problem:

To find the 'U' value of a wall which has the same basic
materlals as the wall described in Example 1 but, }n addition,the
wall has 2 inches of insulation having a tk! value” of 0.27.
Solution:

The first step is to find the 'U' value of the wall without
any insulation. This has been done in Example 1 and the 'U' value
was found to be 0.19.

The second step 1s to select one of the tables (WF2(a), (b)
or (c¢)) which apply to wood-frame walls having mass insulation be-
tween the studs. In this case the insulation used has a 'k!' value of
0.27. Therefore Table WF2(b) applies.

Beginning at the top of the table, select the type of instal-
lation which 1s proposed, as indicated by the sketches. Under the
sketch pick out the vertical line of figures which applies to the
thickness of insulation to be used. Continue down this column until
it intersects the horizontal line which has the 'U!' value of the wall
without insulation in the extreme left-hand column. In this case the
insulation is to be installed as indicated in the first sketch. Then
proceed down the column headed 2",to the horizontal line which has
.19 in the extreme left-hand column. The figure .08 which occurs at
the intersection of these two lines is the 'U' value of the insu-
lated wall. (See portion of table below).

OVERALL HEAT TRANSMISSION COLFFICIENTS ‘U’ TABLL
FRAME WALLS MASS INSULATION BETWEEN S TUPS WF 2
THERMAL CONPUCTIVITY o INSULATION kl'Z7
BLANKETS OR BATTS PLACED BLANKETS OR BLANKETS FOIL BACKED

AGAINST EITHER SIDE, BATTS CENTERED, BATTS OR —IQNI::EI.B: :‘-:an’::?

WITH ONE AIR SPACE AT SLPARATING TWO FILL; NO CENTERED, SLPARATING
COEFFICIENT | LEAST 34" AIR SPACLS, EACH AIR SPACE. TVO AR SPACES
WITH NO AT LEAST 34' INSULATION EACH AT LEAST 3%
INSULATION ] {4k ase R wsue- Hi 3k m

| iNSUL- ]
BETWEEN A space Il jNsvesmion esus-fly seaces) e arion, [ [ seaces
STupS. i ATION. “("\‘ | J
> Bl 1 > ¢ I|.hi.. 5 (13 5
EXTLAION, INTERIOR EXTLRIOR INTERIOR, LXT. INT. EXT. INT.

e ] I | VAL 7] 22| 5 4K 3% v 1% 1
NI .08 .07 |].O .00 | .0% .07 | .07 | .00 .05 ,0" 071 .06
11 .08 | .07 |{.07}| .06 | .06 .08 | .07 | .06 .05 .08 | .07 | .06
.13 .09 | .08 |].07}] .00 | .00 .08 | .07 |.07 .06 .08 | .07 | .07
.14 ,09| .08 |].0 .07 | .06 .09 ].08 | .07 .06 .09 | .08 | .07
.15 .10 ] .08 |1.0 .07 | .06 .09 | .08 | .07 .06 .09 | .08 | .07
G "0 | .09%0).08L_07 | .00 09| .08 | .07 06 09 | .08 | .07

17 19 | .09 .07 ] .07 .10 | .09 | .08 .06 0 | .09 | .08
.18 .1l |N9 %4 -07 | .07 0 | .09 | .08 06 .10 | .09 | .08

19 il V.?O&-.OS .07 10 |.09 .08 .07 10 | .09 | .08
3

.20 .17 =1 .08 | .07 |09 .08 .01 A .09 | .08

* Note: Tables are provided for mass insulation having 'k' values
of 0.2, 0.27 and 0.30. The 'k' value is the amount of heat (B.t.u.)
vwhich will pass through 1 square foot of & l-inch thick sample of
the insulatlon in 1 hour, when there is a 1 degree temperature 4if-
ference between one side of the sample and the other. 'k'! values are
determined by laboratory test and may be obtained from technical
publications, universities and testing laboratories. Tables are
also provided for reflective insulations, giving 'U' values based on
an emissivity of .05, an inside design temperature of 70°F. and an
outside design temperature of -10°F. The 'U' values given in the
tables may be applied to outside design temperatures in the range
-30°F. to 10°F. without appreciable error, '




S

How to Use the Tables

For Floors

Two tables are provided giving 'U!' values for various combinations
of materials which are commonly used in floor construction.
Table F1 covers the case where there is no finish applied below
the floor joists and table F2 applies to the case where either

2" plywood or 32" insulation board is used as a finish on the under-

side of the floor joists. Unlike the tables provided for walls,
each of these tables is complete in itself; and 'U' values may
be found directly by comparing a particular combination of
materials with those given in the tables.

For Ceilings:

As with floors, two tables are provided. Table Cl covers the

case where there is no finish above the ceiling joists, and *.
Table C2 applies to the case where 25/32" wood flooring is ap-
plied on the top side of the ceiling joists. 'U! values may be
found directly from each table.

Symbols for Reflective Insulation

Indicates a curtain having one reflective surface.

Indicates a curtain having both sides reflective.
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OVERALL HEAT TRANSMISSION COEFFICIENTS *U”* TABLE
FRAME WALLS NO INSULATION BETWEEN STUDS WF.{ @
EXTERIOR FINISH SHEATHING INTERIOR FINISH
ALUMINUM CLAPBOARD 4 é gldl2 “ o
[ =g -—
olaln ul 2|2|¢g|o]|e 2
i dlg|la = gdl&|dla]le|3
| INTIRIOR 4| | < g - 5 i ) R &
Y K Vit ALl suraTHINGS EXCEPT 2541 alyre Sle | IXIX|g] &
d ssin WOOP SHEATHING, HORIZONTAL FURRING ol Bt ) 2 sal sl 8 =
4 STRIPS ARL USED FOR SHINGLE z - - - = & .:l_: Z I
EXTERIOR FINITH, THE AIR SPACL THUS o Z |z _§ 0w | << ¢ wl |
FORMED HAS BLEN INCLUDED IN THE alal2]|0|0 <|<| 2|25 |ua]>= ﬁ
CALCULATION 2f ‘U7 VALLES GrouPED il ol d]lale =N ey Iy
BESIPE “ASBESTOS SHINGLES” EXTERIOR < | <| <] <| % | o|ad|a S -lole
EINISH, olo|2|al|3 Ele e lLl<]l <249l
alal2|3(3 <« ¥IX|2lg2lela]=|Y
© FoR BRICK AND STONE VENEERS, THE AIR wlola TR O L I I B o el Y
2y Zlzlz|a|&a Wwile n\
W SPACE. ANV MORTAR BSEJWEEN VENEER =|2|=|Z|Z|olo N oalz|zZz|2|
| _STUCCO ON AND SHEATHING HAVE NOT BEEN INCLUDED | & | 5 ol o Z|ls|x|o0lo o N PIES
METAL LATH IN THE CALCULATION o “U” VALUES, w| vl alelo >3 a Al G =S .: = 2 3 w)
SINCE THE APPITIONAL RESISTANCE 1§ o ljla|l=|=]|~= o | €| 4| <l <|aq|2 =< ) <
it Rion CONSIDERED UNIMPORTANT. [ 2|90 E > ol IS R I e e glslo
EIMISH Godﬂd“—ﬂ-wqﬁmmaﬂﬂg
< 2z = &
i 20 2o e [% ¢ Te a5 IS bl VL 2 202
o = =N =
MR - XIS~ XSS 2| >R [X -8 2|2
BLoG. FOR MASS INSULATION USE TABLE WF.2@)(b)or(c)-} 5250
PAPER SHEATHING
FOR REFLECTIVE - - WF.3 - - WF L
4 TEMPERED BUILDING PAPER, ONLY 46|45(.219 |24 |.70|.45[.42|.43 | 47| 44|.28|.73 | 20| 36 |.26 | .31
BRESSLPS® | L4"GypsuM BOARD & BUILDING PAPER |40|39|.27]22[.19 [ 30]57 |28 .40[.38[.26].21 .18 | 32 ] .24 |28
5{s PLYVOOD & " . .39(.58.26 (.22 |.19 |.39 .37 .37 | 40|.38|.25 |.21 |.18 | .31 | .24 | .27
INTLRIOR
BUSH [ 2345" WOOD SHEATHING & o . 32(.31 [.281.19 .17 |.3) |.30 |.30 | .32|.31 [.22].19 |.17 |.26|.21 |23
FTEZ | 4" RIGID INSULATION B0ARD & BLDG. PAPER |.27/.27[.20|.18 |.16 |27 |26 |26 [ .27 ]|.26 |20 |.17 |.15 | .23 |18 [ .20
SHEATHING 34" RIGID INSULATION BOARD & o " 23(.22(.18 |ve |14 [22].22 |22 [.23).22 |07 |5 |14 |20 | .16 |18
1" RIGID INSULATION BOARD & ' 19 (1916 |14 |43 19 |19 (19 [.19].19 |15 |14 12 |18 |.14 |15
ASBESTOS SHINGLES | BUILDING PAPER ‘ONLY 31[.30[.22].19 .17 |.31].29]50(.31 |.30|.22 .19 |.16 |26 | 20| .23
* [ 14" GyPsUM BOARD & BUILDING PAPER |.28].27).21].18 .16 | 28| 26 27/.28].27].20 |17 |.15 |24 [.19 .21
-.] 5{c PLYWVOOD & " . 28/.27].21 |8 [.16 [.27].26[.27].28|.27].20].17 |15 |23 |.1a [
I~ LRIOR
] ginisn 254, VOOD SHEATHING & o " .30(.30(.22|.19 |17 |.30[.29].29|.31 |.29].21 |.18 | .16 |.25|.70|.22
~fPstue | 14" RIGID INSULATION BOARD & BLD'G. PAPER .21 .21 (.17 |15 |13 |.21].20|20].21 |21 |6 |5 .13 [0 |15 |t
. : 34 RIGID INSULATION BOARD & s . 18(.181.15 .13 (112 |.18].18 (.18 .18 |18 .15 [.13 |12 |16 .14 [.15
FEnne 1* RIGID INSULATION BOARD & =+ »  [1e[46 |13 121 [.16].06 |16 |16 |16 |13 12 [.u [14].42 |13
RAMERGJ BUILDING PAPER ONLY 39 (.38(.26 (.22 .19 |.38|.%6 .37 [ 40 |.37[.25 |21 |.18] .31 | 24 |27
BRICK VENE
1 |4 evrsum Board & BUILDING PAPER [.34(.33|.24[20 |18 [.34|.32].32|.35]|.33].23 [.20].17].28 [ .22 |25
2 fsuesune | 572 PLYVOOD & » . -341.33.24 |20 .17 |.33/.32(.32|.34|.32|.23|20|.17 | .28 ] 2! |24
P 2545 VOOD SHEATHING & ‘ 28|.27|.21 |18 .16 |.28.27/|.27|.28 (.27 |.20|.1& |.15 |.24 |.19 |1
INTERIOR
Enisn | L2" DIGID INSULATION BOARD & BLD'G. PAPER |.24[.24|.19 .16 |.15 |24 |.23].24 |25 | .24 |18 |.16 |.14 | .21 A7 |19
Bioa. paper | 24 RIGID INSULATION BOARD & » « |21 |.20].06 |.15 |.13 |20[.20|.20].21 [.20].16 |.14 |13 |18 | .15 |.16
1* RIGID INSULATION BOARD & . 18|18 (.15 (13 12 |18 (47 [1T |18 [47 |44 |13 )02 .06 .13 |.14
&” STONE © | BUILDING PAPER ONLY 38 (.37(16(.72 .12 |.38|.35 | 36(.39| 36 .25 |.21 |18 | 31 | .23].2]
”—"L&:&pﬂu 14" 6YPSUM BOARD & BUILDING PAPER |.34[.33|.24|20[.17 [33[32[32].34] 32].23 |20 .17 |28 .22] .24
SHEATHING 5/(; PLYWVOOD & . . 33 1.311.2% [ 20].17 |.33(.31 |.32|.34|.32|.23|.19 |.17|.27].2! | .24
= B4y WOOD SHEATHING & * " 28(.27].21 |18 .06 |.27(.26].27 |28 (.27 |20 |.17 | .15 |.24].19 |.21
[Finisns| 14" RIGID INSULATION BOARD & BLD'G. PAPER|.24 .24 (.19 [ .16 [.14 |.24|.23 |23 ].24|.23] 18 |16 [ 14 21 |17 |10
34 RIGID INSULATION BOARD & " 20 [.20(.16 |.15 |13 |.20 [.20].20|.21 | .20 .16 |14 | 13 |.18 | .15 |.16
1" RIGID INSULATION BOARD & o A8 11705 13 12 ]84T [T ]80T .x4|.13 11613 |.14
TALS. MA)’/SD
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OVERALL HEAT TRANSMISSION COEFFICIENTS ‘U’ TABLE
FRAME WALLS NO INSULATION BETWEEN STUDS VF.1 (k)
EXTERIOR FINISH SHEATHING INTERIOR FINISH
o
ek dln|
o Gle b a|a|e
6le|a ul < | < | < = | =<
o 2| = || J | w | &
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¥ VitH ALL SHEATHINGS ExcEePT 15/q" 8 213 Jlate SSHENIES 0 (= =
VOOD SHEATHING, HORIZONTAL FURRING N I ) || olE|0 | =
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EXTERIOR FINISH. THE AIR SPACE THUS o Z |z N[ |v]|<|<| < w |5
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- - & = | =2 = d
EEsior Muaas finaies anrinog - T 2N ST e 1% = leda ehae e Tods
FINISH, oogg._. p‘-.*‘*g<gg‘_jg
6. e i e R O(dgle|a CNXNIX|e|d|82]5 ko
PACE z|lzlz|al|lao W@ [N
BETWEEN VENEER ANP SHEATHING Z|Z2Z|l-|=]~]lo|lo = - nlZz |z |z o
HAS NOT BEEN INCLUPEP IN THE = |2 olo|S]|=|= olo|o - | D
CALCULATION < "u” VALUES, SINCE w|vlololal» 7|l@ o (S = (= e o 3 uxj
THE APDITIONAL RESISTANCE. 1S cle(Fliglials> o | €| <4« X a o3 (o]
CONSIDERED UNIMPORTANT. 6 (2ol 5|Z»]|=2]=|2 3|4 g S
PLYWOOP ""*dd&&@igggzgfog
SIDING W0 e e [N wlWlela|olael. [3|E]5
INTERIOR Qk-\«\‘*i«)oi?ﬁ&'—ggg
FiMISH -
AR FOR MASS INSULATION USE JABLE WF.2 @)@®)or(c) |3 cobs
FOR REFLECTIVE — + - « WAoo WAL
BUILPING . = G
1 PAPER | 237 PLYWOOD SIDING § 81p'G. PAPER |.38].37|.26].22.19 |.38].35|.36|.39|.36|.25|.21 .18 |.31 |.2%|.27
Ya" PLYWVOOD SIDING & BLD'G PAPLR |.36].35|.25|.21 |.18|.36|.33|.34|.57|.34|.24 | 21 |.18 |.30|.23| .26
B BUILDING PAPER ONLY 341.33124 |.20|.18 |.34 |.32|.33|.35 .33 |.23 | .20 |.17 |.78 |.22|.15
SIDING 15" GYPSUM BOARD & BUILDING PAPER |.31].30|.27|.19.17|.30|.29[.29|.31 |.29|.21 |.18|.16 | .76 |.70|.23
gL"lL‘l"-":“ 54c PLYVOOD & ' . .30(.29].22].19(.16 | .30 |.28 |.22].%1 |.29].2! |.18 |.16 |15 |.20 | 22
: 2 254" WOOD SHEATHING & " 6|.25(.19 |.17|.15 |.25|.24 |.75|.26|.25|.19 |.1T |.15 |.22].18 |20
14" RIGID INSULATION BOARD & BLDG.PAPER |.23|.22|.18 |.16 |.14 [.22].22].22|.23|.22|.17 |.15 | .14 |:n0].16 | .18
BuUlLPING
PRPRR 34" ieio insuLaTiON BoaRD & v+ [aofas e .4 |3 [0 .1e |19 [0 |10 [15 |14 [n |1y a4 s
= I" RIGID INSULATION BOARD & +  +  |.17 |17 |14 |43 [t a7 e e |7 [e [a [ [ s [ 4
% | BUILDING PAPER ONLY 16.26|.20|.17 |15 [.2¢|.25|.25|.26|.25 | .19 |.17 | .15 [ .22 ].18 |20
WOOP SHINGLES [1/.%GypsSuM BOARD & BUILDING PAPER |.24|.23[.18 |.16[.14 |.24].23|.23].24 |28 ].18 |16 |14 |11 [.17 |18
pwisn . | 546 PLYVOOD &  » o |aslaslusle |14 |23[.23].28|.24] 23 |18 |6 |44 | 21 |17 [8
FeTup 2542 WOOD SHEATHING & ' 126(.25].19 (.17 |.15 [ .25].24 [25].26|.25|.19 | .17 |.15].22].18 |.20
[sHeATHING | 12" DIGID INSULATION BOARD & BLDG.PAPER |.19 (.18 |.15[.14|.12 [.19].18 |18 |.19|.18|.15 |13 [.12 |17 |.14].15
sunoma | 34" RIGID INSULATION BOARD & » v |6 a6 |04 | e (6 (e | 1T (e |03 |1 .t |5 |12 [a3
1" RIGID INSULATION BOARD & * e | |4 a2 [0 |00 (a4 14 |4 1S L 2 L (L1013 [t [
3 © | BUILDING PAPER ONLY 34 (.33(.24|.20|.18 |34 |52 (32 .34|.33|.25(.20 | 1T [.18.22].25
4_COMMON .
BRICK VENEER |2 GYPSUM BOARD & BUILDING PAPER |.30[.30|.22[.19|.17 |30 [.19].79.3! [.29(.2¢ |18 [.16].15 .10 |12
/l R e 5{c PLYVOOD & . ' .30(.29[.22 (.19 |.16 |.30|.28].29 (.30 [.23|.21 |.18 [.16].15 [.20 |22
7%y I . 47 WOOD SHEATHING & © . .16(.25(.19 |17 |15 |25 |.24-|.25[.26|.25|.19 [.16 | .15 [.22 |.1& | .19
/’f; euearsing| #2 RIGID INSULATION BOARD & EL0%. PAPER [.22[.22].18 |.15 |.14 |.22|.21 |.22].23|.22|.17 |15 |.14 |20 |.16 |.18
= | 34' RIGID INSULATION BOARD & = ' A9 (1915 (14|03 .19 |18 [.19 [19 [19 [45 [.14 |12 |17 |44 |15
1" RIGID INSULATION BOARD & ' A7 |4 a3 | (a7 |06 |6 [T [ [14 [ far |5 [3 |4
INSULATED SIPDING | BUILDING PAPER ONLY .29].29].11 |.18].16 |.29].28|.28|.50|.28 |.21 |.18 | .16 |.25 |.19 [.22
(MiTATION BRICK) |47 GYPSUM BOARD & BUILDING PAPER |.26|.26|.10].17/.15].26].25]26 27|-26|.19|.17 .15 |.23 |.18 |70
(fiwsn | 542 PLYWOOD & «  |26|.26].70].47].15].26].25]25].26 [ 28] .19 |17 |15 [.22 |18 .20
LsTup 2547' VOOD SHEATHING & " 23].22|.18[.16(.14 [.13] 22 |.22|.23(.22|.17 | .15 |.14 |.20].16 |.18
sueatuing| 14" RIGID INSULATION BOARD & BLD’G. PAPER [.20(.20|.16|.14.13 [:20].19[.20|.20|.20|.16 | .14 |.13 |.18 |.15 | .16
2
suiping parer| 34 RIGID INSULATION BOARD & 1 v laalag|aalasfaz a7 (a7 ]l ]a7 (4] 45 02 |16 a3 |14
1" RIGID INSULATION BOARD & * " delaslas |zt [as|as |aslie|. s s ]2 [ a4 |2 |13

TeneBe MA)/ /50
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OVERALL HEAT TRANSMISSION COEFFICIENTS o’ TABLE
FRAME \ALLS MASS INSULATION BETWEEN STUDS W F.2 @
THERMAL CONDUCTIVITY ¢ INSULATION ks .24
BLANKETS OR BATTS PLACED BLANKETS OR BLANKETS FOIL BACKED |
AGAINST EITHER SIDE, BATTS CENTERED, BATTS OR ;'115332 Z’”:{“ -
WITH ONE AIR SPACE. SEPARATING TWVO FILL; NO CEhei e E
COEFFICIENT AIR gPACE.g, EACH AlIR SPACE. TWO AIR SPACES ,

EACH AT LEAST ¥

WITH NO AT LEAST 3/4" INSULATION

INSULATION : 0 s e

BETWEEN AR SPACE, i | JNSULATION Tl :.“SPACLG Lﬂm'“ g

STUDS. ATION ;

1 W e it \m -
EXTERIOR INTLRIOR EXTERIOR INTE.RIO% EXT. INT- EXT. \ INT.

Mo | VAT A3 [T &[T 3% r R T
Af .08 | .07 | .06 .06 | .05 07 | .06 | .06 .05 .07 | .06 | .06

" .08 | .07 | .06 | .06 | .05 .08 | .07 | .00 .05 .08 | .07 | .06
.13 .09 | .08 | .07 | .06 | .06 .08 | .07 | .00 .05 .08 | .07 | .06
A4 .09 | .08 | .07 | .06 | .00 08 | .07 .07 .05 .08 |07 .07
45 09 | .08 | .07 | .06 | .06 09 | .08 .07 .06 0% 1 soEm 307
) 0 [ .08 | .07 | .01 ] .06 .09 ] .08 .07 .06 .09 | .08 | .07
A7 0 | .09 | .08 | .07 | .06 .09 | .08 | .07 .00 .09 ] .08 | .07
A8 0 | .09 | .08 | .07 | .06 .10 | .08 | .07 .06 .10 | .08 | .07
49 1109 | .08 | .07 | .07 .10 | .09 | .08 .06 .10 | .09 | .08
.20 .09 | .08 | .07 | .07 .10 | .09 | .08 .06 .10 | .09 | .08
.21 A .10 .08 | .07 | .07 AU .09 | .08 .06 .10 | .09 | .08
.22 A2 | .10 | .08 | .08 | .07 A1 .09 | .08 .06 A1 .09 | .08
k) A2 .10 | .09 | .08 | .07 AU | 09| .08 .06 At | .09 | .08
24 A7 .10 |,09 | .08 | .07 A .10 | .08 .07 1 | .09 | .08
.25 A2 |10 | .09 | .08 | .07 At | .10 | .08 .07 Ao | o8
.26 A3 [0 | .09 ] .08 | .07 A2 | .10 | .09 .07 < Ol 0%
27 3 [0 .09 ] .08 | .07 A2 1 .10 | .09 .07 A2 | 10 | .09
.28 A% (.1 | .09 | .08 | .07 A2 .10 | .09 .07 2 | .10 | .09
.29 A% .1 | .09 | .08 | .08 A2 1 .10 | .09 .07 g2 | .10 | .09
.30 J4 [ 1 | .09 | .08 | .08 2 | .10 | .09 .07 17§18, [ 50
A4 A4 |11 | .10 | .08 | .08 A2 | .0 | .09 .07 240 09
3 d4 | .10 |0 .09 .08 A3 || .09 .07 A3 |0 |09
.33 4 [.12 | 10 | .09 |.08 A% [ .t | .09 .07 Jd3 .09
.34 4117 [0 | .09 | .08 Jd3 .0 | .09 .07 A3 sl .09
.35 4 |12 |10 | .09 | .08 A% [ .09 .07 Bl ) (1 150
30 L5 112 [ .10 | .09 | .08 Jd3 .1 | .09 -07 o
.37 .15 1.17 | .10 | .09 [ .08 1% | .1l 10 .07 NOTE ¢
.38 5 (a2 |10 | .09 | .08 13 .1 10 .07 USE. THIS
.39 A5 .11 |0 | .09 |.08 4| Ll 10 .08 COLUMN WITH
.40 5 12 | .10 | .09 | .08 4 | . 10 .08 THE LAST TWO
41 A5 .12 | .10 [ .09 | .08 14 | .1 10 .08 COLUMNS o/
.47 6 | 12 | .10 |.09 | .08 4 | .1 10 .08 TABLES
4% J6 |12 | | .09 | .08 14 | .12 | .10 .08 WF.1 @ AND (b)
.44 Jdoe | 1x | [ .09 | .08 4 | .12 | .10 .08 ONLY.
.45 A6 |13 |1 | .09 | .08 4 | .17].10 -08
.46 6 |13 | | .09 | .08 4 | 12 | .10 .08
.47 Je [ .13 [ .09 | .08 4 | .12 Fa0 .08
.48 A6 |13 |l 09 | .09 15 | .2 10 .08
.49 de |03 [ | o | .09 15 12 | .10 .08
.50 A7 |13 | 10 | .09 15| .17 | .10 .08

T M.B. SEPT. /50
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OVERALL HEAT TRANSMISSION COEFFICIENTS ‘U’ TABLE
FRAME \WALLS MASS INSULATION BETWEEN STUPS WF.2(b)
THERMAL CONDUCTIVITY o INSULATION Kk=.27
BLANKETS OR BATTS PLACED BLANKETS © BLANKETS FOIL BACKED
AGAINKST E,HBHE.RTS‘IDPL, BATTS OI.NTE.I?ED, BATT? I)R e — -
WITH ONE AIR SPACE. SEPARATING TWO FILLs NO CENTERED, SLPARATING
COEFFICIENT AIR SPACES, EACH AIR SPACE. TVO AIR SPACES ,
WiITH NO AT LEAST %' INSULATION EACH AT LEAST 34
INSULATION : 11 Hlde TS _ Bl
BETWEEN AIR SPACE. || h INSULATION — LsPaces) kﬁﬁg: |§ ;;:us'
STUDS. ” ATION ) . D
: 3 1o "k |
EXTERIOR, INTERIOR EXTERIOR tNTERIOR EXT. INT. EXT. INT.
ok iy al 1"t 2| 3" "l ig | 2 35/5" I RSN
Al 08| .07 .00 .06 .05 .07 | .07 | .06 .05 07 .07 | .00
20 .08 | .07 .07 .06 | .00 .08 | .07 | .06 .05 .08 | .07 | .00
.13 .09] .08 | .07 ].06 | .06 .08 | 07 ) 307 .06 .08 | .07 | .07
.14 .09| .08 | .07 | .07 .06 .09 | .08 | .07 .06 RS Ik w0,
.15 o[ .08 | .08].07] .00 .09 [ .08 | .07 .06 09 08T
Ao 101 .09 .08 ].071] .00 .09 [ .08 [ .07 .06 O TE 0]
A7 J0709 1 .08.07 | .07 .10 |.09 | .08 .06 .10 | .09 | .08
.18 Al ¥ 0ol 081} 07 ] 07 .10 |.09].08 .00 10 1.09 | .08
19 I . 104 .08 I['208 | .07 0 [ .09 | .08 .07 BT B 1T
.20 2 1010 | .09 [ .08 | .07 1 [.09 ] .08 .07 1] .09 | .08
<70 2] .10 | .09 | .08 | .07 1 [.o9 ] .08 Mok JU a9, 08
)] 1230 104208 [ .08 %07 J 1o ) .a9 .07 MY Syl e
23 JT 4 e 3588 .07 1.0 [ .09 .07 J1 1 10009
.24 50050 1709 1,087 .08 12 )16 P05 .07 A2 .10 | .09
.15 Js L. [ .10 | .08, .08 A7 110 | .09 .07 SN0 09
26 3 [ .10 1.09] .08 J2.1 410+ 68 SO 9 N < 0S50S
a7 J4 1.0 .10 [.09] .08 %]l s 0= 09 .07 AU 240 180
.18 J4 .17 | .10 [.09 | .08 3 .09 .07 7 e 09
.19 J4 [ .12 | .10 |.09 | .08 J3 |11 .09 .08 J3 .l | .09
.30 J4 [ .12 | .10 [.09] .08 3 I [ .08 J3 1. 1,09
.31 J4 2 1.0 .09 | .08 17 el .0 .08 A3 Ik, ¢} 0o
32 5 [ a2 [0 | .09 .08 J% L % .10 .08 a5 LD TG
.33 45 .17 | .10 | .09 | .08 A3 1.0 oo .08 L B )
34 J5 | a7 [l ] .09 | .08 J4 | .08 LTS | I (S To)
.35 - T Y ST J4 1.0 .08 41 .1 |10
36 A5 s L .09 .09 J4 117 ] .10 .08 s
.37 Je | an [ [0 ] .09 A4 a2 1.0 .08 A Rt
.38 Je T B I _J.1o| .09 J4 T A0 .08 USE THIS
.39 Je | 13 | LI 0 | .09 Jd4 (a2 ] .10 .08 COLUMN WITH
.40 Jde [ s |t [0 | .09 J4 % W0 .08 THE LAST TWO
41 J6 | .13 | [0 | .09 15 |12 | .10 .08 COLUMNS of
42 Jo 1B | rrlae 1.09 A5 017 Ml .08 TABLES
43 Jrbod L oo [ o9 A" il ], T .08 WF.L @) AND (b)
44 A1l 4l [0 | .09 05 | iy vl .08 ONLY.
45 A7 L4 [ .0 | .09 A5 o 12 .08
.46 A7 4 [0 | .09 5 [ 13 ] .08
47 J7 114 a2 |0 | .09 A5 (.13 | .1 .08
.48 d7 114 [ 12 |0 | .09 A5 |3 | . .09
-49 8 | .4 |12 |10 | .09 A5 .13 ).l 0
.50 A8 | 4 | a2 | .10 | .09 A6 |y | .09

FN.B. SEPT 50
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OVERALL HEAT TRANSMISSION COEFFICIENTS ‘U TABLE
FRAME \WALLS MASS INSULATION BETWEEN STUPS VF.2 ©
THERMAL CONPUCTIVITY o INSULATION K .30
FOIL BACKED |
NS So | [Bers o] oo on || A
WITH ONE AIR SPACE.. SEPARATING TWO FILL; NO Eé:{“;;%?sf'&&?&z
COEFFICIENT AIR SPACES, EACH AIR SPACE. TWO AIR SPACES ,
WVITH NO AT LEAST 3/4' INSULATtON Ela Qi FAT LLAST%
INSULATION : : ¢ /. |
BETWVEEN | INSULATION spaces il
STUDS, ; . “WL
INTERIOR EXTERIOR INTERIOR EXT. INT.
TN [ 5| [T« 3%
Al .08 | .07 | .07 ]| .00 ] .00 .08 | .07 .06 .05 : A
52 .09 | .08 | .07 .06 | .06 .08 | .07 | .07 .00 T | [
13 .09 | .08 | .07] .01 ] .00 09 | .08 | .07 .06 .09 | .08 | .07
14 10 | .08 | .08 .07 .00 .09 | .08 .07 .06 .09 | .08 | .07
45 10 .09 ] .08 .07].07 .09 | .08 | .08 .00 .09 | .08 | .08
e 10 | .09 [.08].07].07 10 [ .09 ] .08 .00 10 ] .09 [ .08
A7 1| .09 [ .08 | .08 | .07 10 | .09 .08 .07 10 | .09 | .08
18 Jio| 1o | o9 [ .08 | .07 10 | 09| .08 .07 10 ] .09 | .08
19 2 | .10 | .09 | .08 | .07 61 .09 | .08 .07 L] .09 | .08
10 02 | .10 | .09 ] .08 | .07 a0 | .09 .07 A |10 | .09
] A2 [ [ .09 .08 |08 L]0 | .09 .07 o | o9
M A3 [ .10 [ .09 | .08 | .08 A2 .10 | .09 .07 L]0 | .09
Vil % [ | o] .09 | .08 21 .10 | .09 .07 2 ] 0 [ .09
%4 J3 0.1 [ 40 [ .09 .08 .12 1.10,] 09 .07 A2 | .10 | .09
.15 4 1.0 | .10 ].09] .08 A2 | .09 .08 2 0 | .09
N7 4 12 [ .0 ] .09] .08 Jiy . |10 .08 N T
A7 412 .0 | .09 | .08 3G 210 .08 AL IR
.18 4 [ [ o | .09 ] .08 Sy it Jato .08 3 [ |1
.9 5 12 [ [ .09 .09 30 | o .08 1% Dl i
.30 AFHITE Fail fead ) 69 s L]0 .08 e (T B
.31 J5 .13 [ ] 0] .09 WA T EE o .08 R i A
.37 5 g )10 Y 09 Jd |12 .o .08 J4 1.2 | 10
.33 Je [ .13 [ | .10 ] .09 J4 2|0 .08 J4 | 1 | 0
34 Je |y | |0 | .09 J4 07|10 .08 A1 0
.35 Jdo |13 [ | .10 ].09 J4 12 |t .08 J4 4200 90
.36 Jde (.13 1. | .10 | .09 Js a2 | .08 5
YA de | .3 L0 .07 .09 45 1 .12 .1 .09 ROy
.38 A7 o4 a2 |10 | .09 S LT T T .09 USE THIS
.39 17 1.4 |02 ].10].09 5§ 12 | ot .09 COLUMN WITH
40 17 (.4 [.a2].10].09 A5 [ .13 |1 .09 THE LAST TWO
41 17 [ .4 |02 [ .10 | .09 A8 1 a3 |l .09 COLUMNS of
.47 17 1.4 |12 [.10 | .09 s § .y | .09 TABLES
.43 8- a4 I'ar T .io A6 L s | .09 WF.1 @) AND (b)
44 18 1.4 a2 .t | .o Jde | 1% ] .09 ONLY.
.45 185§ J4-01702 4N 15100 J6 | s | .09
40 8. 1.15 J.17 []a4t [.10 oG § 15 )J .09
47 18 Wf15 )12 B TI0 6 |03 hall .09
.48 18 | .15 | .12 l.10 Je | s | 02
.49 A9 s Wy L0 461 .13 1 .12 .09
.50 A9 I Fatd W3 10 A6 | 14| 1 .09

8. Sepr 5o
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OVERALL HEAT TRANSMISSION COEFFICIENTS U~

FRAME WALLS

REFLECTIVE INSULAT/ION BETWEEN STUPS

TABLE
WVF. 3

INSIPE DESIGN TEMP. 70°, OUTSIPE DESIGN TEMP.-10', EMISSIVITY of REFLECTIVE SURFACES .05

FOILS REFLECTIVE TWO SIPES FOILS REFLECTIVE ONE SIPE
TWO AIR SPACES|THREE AIR SPACES| FOUR AIR SPACES TWO AIR SPACES [THREE AIR SPACES|FOUR AIR SPACES
COEFFICIENT |EACH FACED |TWO FACED ONE [TWO FACED ONE ONE FACED ONE [TWO FACEP ONE [THREE FACEP
WITH NO ONE SIDE WITH [SIDE ANP ONE [SIPE ANP TWO SIPE WITH SIPE WITH ONE SIDE WITH
INSULATION|REFLECTIVE |FACED BOTH SIDES| FACED BOTH SIDES REFLECTIVE |REFLECTIVE |REFLECTIVE-
BETWEEN MATERIAL. |WITH REFLECTIVE|WITH REFLECTIVE MATERIAL. MATERIAL. |MATERIAL.
MATERIAL. MATERIAL.
STUDS
C‘E ; h'; -t i S > : V‘I]EEEH’)
EXTERIOR INTERIOR | EXTERIOR INTERIOR| EXTERIOR INTERIOR EXTERIOR INTERIOR | EXTERIOR INTERIOR | EXTERIOR INTERIOR
A .08 .07 .06 |.09 .07 .06
A2 .08 207 .06 .09 .08 .07
A3 .09 .07 .06 .10 .08 .07
14 .09 .08 .06 .10 .08 .07
.15 .10 .08 .01 A .09 R0/
16 10 .08 .07 Al .09 .08
A7 .10 .08 .07 .17 .10 .08
.18 A .09 .07 12 .10 .08
.19 o .09 .08 A3 .10 .08
.70 12 .09 .08 13 .10 .09
A a7 .09 .08 4 ¢ .09
a1 A1 .10 .08 .14 1 .09
.13 A% .10 .08 e i .09
4 13 .10 .08 .15 12 .09
.15 .13 10 .08 16 i .10
6 .14 .10 .09 e 0L .10
o 14 oI .09 17 5] .10
.18 14 T .09 v ia A3 .10
.19 14 N .09 18 U3 .10
.30 15 Y .09 .18 e 10
.3 15 N .09 .18 .13 .10
.37 15 N .09 19 3 N
.33 R 219 .09 .19 .14 Ll
34 10 B .09 .19 14 Al
.35 G g, .09 .20 14 Ll
36 6 .11 .10 .20 14 ih)
57 16 A7 .10 2 A4 i
.38 e 2T 10 A1 4 I
39 A A2 .10 .2 .15 L
.40 A7 .12 W[5 2 .15 N
4 1 .13 10 g e AT
47 AT 3 .10 .12 .15 Gl
43 18 NE) .10 27 335 RI%
44 18 13 10 1% 15 12
.45 18 13 .10 2% 16 M2
46 .18 L3 .10 .75 o 12
47 18 13 .10 .23 e 2
.48 18 13 10 L4 16 17
.49 19 NE) 10 4 16 @)
.50 19 e Bl .24 NG 7
TN&: JAN/ 51
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OVERALL HEAT TRANSMISSION COEFFICIENTS ‘U

FRAME \WALLS

USING FOIL BACKEP INTER/OR FIN/SH
W/TH REFLECT/VE INSULAT/ON BETWEEN STUPS

T

ABLE
VF.4

INSIDE PESIGN TEMP. 70°, OUTSIDE PESIGN TEMP. -10°

EMISSIVITY o REFLECTIVE SURFACES .05

FOILS REFLECTIVE TWO SIPDES

FOILS REFLECTIVE ONE SIPE

TWO AIR SPACES|THREE AIR SPACES|FOUR AIR SPACES|  |TWo AlR SPAGES|THREE AIR SPACES| FOUR AIR SPACES
ONE FACED ONE|ONE FACED ONE |ONE FACED ONE ONE FACED BOTH|ONE FACED ONE [TWVO FACED ONE
SIDE AND ONE |SIDE AND TWO [SIDE AND THREE]  |SIPES WiTH | SIDE AND ONE |SIDE ANP ONE
f\flﬁ; }'f‘gg” FACED BOTH SIDES| FACED BOTH SIPES| FACED BOTH SIDES REFLECTIVE |FACED BOTH SIDES| FACED BOTH SIDES
INSULATION|WITH REFLECTIVE [WITH REFLECTIVE|WITH REFLECTIVE MATERIAL. [WITH REFLECTIVE|WITH REFLECTIVE
g.EFLTJ\[\?/éE.N MATERIAL. MATERIAL. MATERIAL. MATEP.lM.... MATERIAL.
L1 I { L L | L
i i3l CHERRS | cH
EXTERIOR  INTERIOR|EXTERIOR  INTERIOR |EXTERIOR INTERIOR EXTERIOR  INTERIOR |EXTERIOR INTERIOR |EXTERIOR INTERIOR
T .09 .07 .06 .10 .08 07
A2 .09 .07 .06 10 .08 .07
13 10 .08 07 N .09 .07
4 .10 .08 .07 A2 .09 .08
15 i .09 o1 | 1% 10 .08
16 Al .09 .08 13 .10 .08
17 17 .09 .08 14 A .09
18 11 10 1 .08 A5 i .09
19 13 10 08 15 12 .09
10 3% .10 .08 e ] .10
K] 14 N .09 16 A2 10
7 14 A .09 A7 13 10
13 .15 l .09 18 13 .10
.14 15 Al .09 18 13 10
.15 15 N .09 19 14 Al
% 16 11 .09 19 14 Nl
2 16 11 10 0 14 il
18 16 17 10 bl 14 A
.79 17 A1 .10 .21 .15 Al
30 A7 13 .10 27 15 Al
3] 18 13 10 22 15 12
3 18 13 10 23 15 12
3% 18 13 10 2% 16 12
34 18 J3 Jo N4 e 0
35 19 4 Al 24 16 A2
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SOLID

MASONRY WALLS

OVERALL HEAT TRANSMISSION COEFFICIENTS W
NO INSULAT/ON

TABL
WM. {

| 29

EXTERIOR FINISH

MAIN WALL

INTERIOR FINISH

34 10 2" FURRING STRIPS, AS REQUIRED FOR INSULATION

|| €|
= = =
EITHER x| nlab (o %2%«2&
w2 HEIE: o] &la|a|Z2|e) o
NO EXTERIOR ¥ THE ADPITION ¢ STUCCO EXTERIOR z ; g olo | K‘;Q‘EQ‘_\Q w |3 Q(ﬂ
INCREASES THE THERMAL RESISTANCE = @Dl < [w || L A=<
FINISH SO SLIGHTLY THAT FIGURES FOR “NO > vy o (g S o e 1 I I S
EXTERIOR FINISH” MAY BE USED WITH |5 z|z|Z Ol l=l"w oo
OR MO APPRECIABLE ERROA. o olo|o €| 2| L2 < ls | ul
1 * dli-fa|n|=|=|2 Xla(a|2 e lelz®L
I sTucco glole|elllc|< Jdeja|elalg|OlR (Y-
Z“)<<__.__‘_) I:g‘dc‘<ﬂ3(,
—|€l2|ol5 5|5 Y FE S|l lala@x
o|a|?0%|n|e <[ (|a|e|d | gk
Z/|= z|Z|lzlo|e |2 - o<
c|ZE|EE|Z|E|lolo|_ || )12 ZE |52
Jjw|2(2 olo|=|i-|=|2|2]|2|8]|sl0
2|H|v|lenjo|n|z(z(2|<|4d|E |9 <|e | Z
zlelelolGl3lSl= =222 335|132 l4] 2
_,>—>—_____)_1‘;-_ S|a|jo|®|lo| 0
Zlg|v|oja|e|x|o | |F|d|e|a|e|e] (2 &
< = H = £ = IS = T = ii 8 EE ‘Z E _ ;'_J Zl,_l
Al EN PN RN AN e S NS B BN B e )
SOLID CONCRETE FOR MASS INSUL. USE TABLE WM4
FOR REFLECTIVE INSUL, USE TABLE WHA -----—--————$ 5557,
- G SOLID CONCRETE, Sam ¢ Gravic Ascreaare|]9|TV | 41/40].27|23[.19].40(.38[39|42(.39(.26|.22(.19 |.32].25|.28
T 8'S0LIP CONCRETE, n » & " 70|.64{,38(.37|.26[22|.19[.38|.36|.36(,39].37].25].21 |.18 |31 |.24{.27
’ 4. 10"SOLID CONCRETE, o n “ 63(.58(.36(.351.25(.21 .18 [.36(.34|.34|.37|.35|.24|.20|.18 |.29].23|. 26
HOLLOW CONCRE«TE— 7 Sanp f Gravel
BLOCK 8 HOLLOW CONCRETE BLOCK b2 f °%wel [561.52).34|.33].24|20 .17 |.33132].52|34[32/.23|.20 .17 |28 | 22]. 24
12°HOLLOW CONCRETE BLOCK v [49]46].31|30{.22(.19 |.I7 |31 ].29].30|32|.30.22].19 |.16 |.26].20 .73
TP || [8"HOLLOY CONCRETE BLOCK cmoee accrsae|41].39]28]27 |21 |18 |16 |27 ]2¢ | 26| 28] 27 | 20] 17 ] .15 ] .25] 49 [ 21
17" HOLLOW CONCRETE BLOCK =« w o |.38[36(.26).26|20].17 |15 |26|.25}.25 |26 25|19 |.17 |.15].22].18 |20
8" HOLLOW CONCRETE BLOCK 2 s asconin]-36|.34(.25/.25(.19 .17 |.151.25| 24|.24|.26|.24.19 .16 .15 |.22}.17 |19
H I27"HOLLOW CONCRETE BLOCK v |34].33].24].24].19 |16 |15 (.24 |.23 |24 |.25].24 |.18 |16 |.14. .21 .17 |.19
HOLLOW CLAY
TILE
8" HOLLOW CLAY TILE 2ceus rwek |41)39.28).27|2 |.18 .16 [2]].26|.2¢ (2827|2017 |.15|.23}19 |.21
. = 10"HOLLOW CLAY TILE 2 «  |.40/.38)|27/.27|.20|.18 .16 | 2776|2627 |26 .20 .17 |.I5 |.75|.16 |20
12'HOLLOW CLAY TILE 3 = v |31]29).12(22[18 |15 |14 [22]|21 (22232207 |15 |14 2046 |17
1l
SOLID STONE
P 8" SOLID STONE .701.64138(.37(76|.22 .19 | 38.36/.36(.39|.37 |.25.21 |.18|.31|.24|.27
12" SOLIp STONE 571:53|.34133]24|.20|.18 |.34{32|.%3|.35(.33/.23|.20|.17 |.28].22|.25
Bl = 16" SOLID STONE 49|450.3130].22.19 |.17|.30/.29|.29| 3! |.30].22|.19|.16|.26|.20|. 73
|

NG Jury (950
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MASONRY WALLS

VENEER

OVERALL HEAT TRANSMISSION COEFFICIENTS "U”
NO INSULAT/ON

TABLE

WM. 2

EXTERIOR FINISH MAIN WALL INTERIOR FINISH
34 T0 2" FURRING STRIPS, AS REQUIRED FOR INSULATION
o || o () »
HAEEE
= [N o =
ol | [2|alE| | |8 | [2]3]|2]8[=] &
E Z| « o R e |2t | e =
¥ LoR VENEELR MASONRY WALLS THE w|Z < 8 =2 (.2 S ) XSS '::—) RO
¥ MORTAR BETWEEN BACKING AND FACING |z : :n_. = I* fs I» E‘ @ ™ E‘_
HAS NO BEEN INCL N =
VENEER FACING CALGUJATION o ‘ug'p::L:v:sT,HLanc,L :—Z = g g g | < (2 5% w “>J B_
THE APDITIONAL RESISTANCE 1% el (O (S} (WXl (1l il il Do ) e | = u-)_Ql
CONSIDERED UNIMPORTANT. =0 || 2‘ E ’:(" Jelalalale |BlD X
Zld|<l <5153 e l=n el |G a (v
x(olo|g 5 r—{‘*“““-'-“‘“
2|a|?Da|nlo 22181855 [0
Zies z (£ zIDin|2| o - | :
_;szz——-—-——oo IIzzgn.\_]—J
Slwm |22 olo|Z|-|=|2|2|=In]lE =
{HMWBDD;?D((F:&-:D(&(()Z
R A A e e B R S B B s T A =Y =
il Rt Bl R B SN P O ot Sa|o|lala| ©
z|lFdvlv|e|oe| e o |H|dB|aele| ] o
2 e - Bl R v gl e Tl ey
el R £ N R AN o S B SO S S el 1 o
FOR MASS INSULATION USE TABLE WM. 4
S T FOR REFLECTIVE INSULATION USE TABLE WMA--——F 85T
] G SOLID CONCRETE, Sano ¢ Graver Accresar|-59 |54 [35]34].24].20[18 ].34],52|.33].35|.53 1.23 20|17 |.28}.22 |. 25
> & SOLID CONCRETE, ® » » " 54],50(.33].32[.23|.20(.17 [.32].31 |31 133|532 |25 19 .17 [.2]).2¢ |24
X
W) f 4" COMMON BRICK 50[.46]31130[22[.19[.17].31 |29 [.30]32].30|.22].19 .16 |.26}.20 |. 23
N I | 8 COMMON BRICK .35.34.2525 .19 [.17 [.15[.25].24].74].25[.24 .19 .16 |.14 [.22].17 |. 19
N H 2" COMMON BRICK 28].26l.21[20117 [15].13].21[.20[.70[.21 [.20].16 |.14].13 | .18].15 |.16
Nii==
N 4 ' 4" HOLLOW CLAY TILE /cere rwrex |45].47].29]19]22].19].16].29.28).28(.30|.28 .21 |.18].16|.25].90|.27
Q | (Il 6 HOLLOW CLAY TILE 2 Ceus fwrex |-36].34].25/.25(.19 [.17 |.15[.75|.24].24|.75|.24|.19 .16 .15 |22).17 |. |19
¢ | = 8" HOLLOW CLAY. TILE 2 = v 1.35133[.95]24]19 |16 .15 [.24].23].24 .75 |.24 |.18 |16 |14 |.21 .17 |. 19
Q 10" HOLLOW CLAY TILE 2 » . 34|32(24|24]19 .16 |.15 [.24].23 .23 ].25|.24 |18 |16 |.14 |21 .17 |.19
) 2" HOLLOW CONCRETE BLOCK SAW2feaavel | 5046 32] 51123119 [17 [32].30]31 [.33]31 [.22].49 |.17 [.27].21 |24
) 8 HOLLOW CONCRETE BLOCK » + |45[42[129]29]22].19 |16 29|26 ].78|.30|.28].2! |.18 |.16 |.25].20 .22
\‘.f 17" HOLLOW CONCRETE BLOCK = + [40]38]2][27]20]181.16]271.26].7628|.26|.20 [.I7 |.15 |.23].19 |.2!
X ey 4" HOLLOW CONCRETE BLOCK c/woeg Acanecarel45(.42129]29[22].19 |.16|.29|.28(28].30].28 .71 |.18 |.1© |.25].20 e 27
) 3 [ 25 8" HOLLOW CONCRETE BLOCK = v 135133 [25]24].19 |16 .15 [.24].23].24|.25|.24 |.18 |.16 |.14 |2t [.17 |.19
17" HOLLOW CONCRETE BLOCK . 27512301318 |16 [.14 |.73].22|.25].24 |23 |18 |.16 |. 14 |.20}.17 |. I8
8" HOLLOW CONCRETE BLOCK 27an=Z Sisy 131 [30[13].22[.18[.16].14 |.73].22].22|23|.22 .17 | .15 .14 |70].1C |. 18
17" HOLLOW CONCRETE BLOCK " 230 2912227 [as a4 ]az]an A [ At [ 15].05 1916 .17
FOR MASS INSULATION USE TABLE WM. 4
SN I FOR REFLECTIVE INSULATION USE JABLE WM. 4--+.5050y
R sl by G SOLID CONCRETE, Saws ¢ Graves Accazeare |03].58].36].35].251.21 .18 [ 30[.34].54].37].55 |24 [-20].18 |.29].23 |16
B8"SOLID CONCRETE, « » . 570.531.34].33|.24].70].18 |.34[.32[.33].35].33].23.20|.17 [.28}.22].25
N ¢
"3 4" COMMON BRICK .531.49]32[31]23]20 17 [.32]30 .31 [33].31 |.22].19 (.17 |.27).21 |.24
> % 8" COMMON BRICK %7 1.35120[25[.19 .17 [.15].76].25].25.26].25|.19 |.17 |.15 |.22].18 |.20
N 12" COMMON BRICK A9la7l b s a2 ]a0]2r].22]91 [16 [15].13 [.19).15 |17
i
Y 4" HOLLOW CLAY TILE /cere rurcx |48]|44130130 122,19 |17 |.30|.291.29].31 |29 |21 |18].16].25].70|.77
% Mt ‘ [|| 6" HOLLOW CLAY TILE 2ceces Turen |31[.35].26/25(.20 |17 |15 |26(25.25].26|.25 .19 |.17|.15].22.18 |70
[N i It 8" HOLLOW CLAY TILE 2 v |36]-34]25]:25].19 [.17 [.15 |.25].24 | 24[76].25 .19 |.16 |15 |.22].18 |.19
G | =i |‘|_”“ﬂ 10" HOLLOW CLAY TILE 2 v |35[34[25[.25[.19 |.17 |15 25124 [24].25[.24-|.19 |16 .14 |.22].17 |.19
1* 4" HOLLOY CONCRETE BLOCKS 2 Zoa~zz 156 [51[.34].331.24[.20[.17 [9% |31[32] 34132 [.23].19|.17 [ 26} 21 [.04
8 HOLLOW CONCRETE BLOCK « « |48|44[30[30[.22[.19 117 [30].29]29]A1].79]2) |.18 |.1e |.75].20 |77
= 17 HOLLOW CONCRETE BLOCK + v |45 40(28|28]21 |18 |16 |26 [.17].27[.29]27].20].18 |.16|.24].19 | 2!
/ 4" HOLLOW CONCRETE: BLOCK cwoer Ascazase|.48).44(%0130 (2219 [.17 [.301.29].29|.31 29|21 .18 |.16|.5].20 |72
i & HOLLOW CONCRETE BLOCK » v 36342575 ]00 07 [15].251.24].24]16].251.19 .16].15].12) .18 | .1
] || 177HOLLOW CONCRETE BLOCK = " 24|37(24|.24].08 |16 [ 14].24].23(.23].24 |25 .18 |16 |.14 |20 L17 |.19
8" HOLLOW CONCRETE BLOCK Z95we”, 2ty o5, 137].31[.22].25 118 |16 .14 |.23].22193 .24 |.23 |.18 |.16 |14 |.20}.1T |.1&
12" HOLLOW CONCRETE BLOCK " 31].30[131272].18 .16 |.14 [.22].22]22 |23 .22 |17 |15 |.14 .20 16 |.18

FNB  JuLy 1950
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CAVITY OVERALL HEAT TRANSMISSION COEFFICIENTS st TABLE
MASONRY WALLS NO INSULATION WM. 3

EXTERIOR WALL INTERIOR WALL INTERIOR FINISH

34" T0 2" FURRING STRIPS, AS REQUIRED FOR INSULATION

YA PLASTER

IN CALCULATIONS </ "U” VALUES FOR THE
CAVITY WALLS, THE THERMAL
NO EXTERIOR TRANJMIC?ION’ o THE TIES BETWEEN
EINISH EXTERIOR ANP INTERIOR WALLS HAS NOT
BEEN INCLUPED SINCE IT HAS LITTLE EFFECT
HPON THE'U" VALUE 7 THE WALLS SHOWN.

!

PLASTER

0R
* ¥ THE ADPITION ¢ STUCCO EXTERIOR
1" sTUCCO INCREASES THE THERMAL RESISTANCE
SO SLIGHTLY THAT FIGURES FOR “NO
EXTERIOR FINISH” MAY BE USED WITH
NO APPRECIABLE ERROR.

INSULATION BOARP

4" PLYWVOOD

INSULATION BOARD
358" pLYWVOOP

FOIL BACKED 38"
| /At
X

RIGID
RIGID

4

PLAIN WALL, NO INTERIOR FINISH
Y2 PLASTER, DIRECT ON VWALL

1" INSULATION BOARP LATH, 'A'PLASTER
FOIL BOARD, REFLECTIVE INTERIOR SIPE
FOIL BOARD, REFLECTIVE BOTH SIPES

23" GYPSUM BOARD
V2" R1GID INSULATION BOARPD

34 GYPSUM LATH, !4’ PLASTER
METAL LATH, 34" PLASTER
WOOp LATH, 34' PLASTER

Y4 INSULATION BOARD LATH,
34" INSULATION BOARD LATH, Y%'PLASTER

Va' GYPSUM BOARD

GYPSUM LATH,

"
|

3

FOR MASS INSUL. USE TABLE WM+
FOR REFLECTIVE INSUL, USE TABLE WH4 -===-==-—-==4 050,
4" COMMON BRICK 4] 31742419 [16].15]24]25].23] 15[ 24]. 18] 16 |14 |2 |.17 |.19

' &" COMMON BRICK 27]26[20[70[ 16 .14 13 [20]20].20]21]20].16].14 [15 [.18 .15 |.16

A" HOLLOW CLAY TILE /casL Trick |31 :50 231.22].18 |16 |14 |23 |22 (122 |73 |23 .18 |15 |.14 |20 .16 |.18
G HOLLOW CLAY TILE 2 Ceus mrek|.17126/20[.20]16 |15 |13 120 |20{20|21].20|.16 |.14 |.13 |.18.15|. 16
8" HOLLOW CLAY TILE » = v |.26].25].20[20].16 |.14 |13 |20].19].19|.20]20 .16 |.14 [.13 |18} 15 |. 16

4" HOLLOW CONCRETE BLOCK 4%z £ omave | a5 134 [5]24 (.19 [.17 |15 |25 |24 (242524 |18 |1 |.14 |21 |.17 |.19
8 HOLLOW CONCRETE BLOCK v |32]30[23]23].18 16 .14 ]23]22(.22].23]23].18 |.I15 |.i4 |10] 16 |.18
4" HOLLOY CONCRETL BLOCK CL%2za. |32[30123]2%].18 |16 [.141.23]27].22(.23 .23 |.18 |.15 .14 |.20}.(6 |.18
8 HOLLOW CONCRETE BLOCK + » |26[75|20[20]16 14113 [20].19[19(20]{20.16 |.14 |.13 |18 .15 |.16
8" HOLLOW CONCRETE BLOCK 2B 227 7% |.24[13119[.19[ 15[ .14 .17 .19 |18 |18 [19[18].15 .13 117 |.I] 14 [.15

47 FACE BR/CK

A" HOLLOW CLAY TILE 7 c2zz rmrex |19 28 22] 2217 [15]14 [22]a1 ]2l |17 [15 113 |19 ].ie |.1
G" HOLLOY CLAY TILE 2 cais rwiek |15 |24[19]19]16].14[13119].19].19]20].19 |15 [.14 |12 .17 |14 |.16
8" HOLLOW CLAY TILE o v a5 249 1905 (14 1319 s [.19]09 19 .15 4 L2 [T L4 |1

24" HOLLOW CONGRETE. BLOCK SAMZ £2AavEl |30 [%1[13]13].18 |16 |14 |.74].22(.23 24|75 .18 |,16].14 1.20].17 |.18
8" HOLLOY CONCRETE BLOCK = n 19 [281122]22]17 .15 .14 [.22].21 |21].22 .21 |17 |15 ].13 [19].16 |. |
4" HOLLOW CONCRETE BLOCK C/AEER .. 129128]22]22[17 15|14 [22]21 |.21].22]21 [.1T |15 [.13 | 19k 16 |.1T
8" HOLLOW CONCRETE BLOCK o v |.251.24[.19].19 15 |14 113 .19 [.18 1911919 [.15 14 [.12].17 .14 |15
8" HOLLOY CONCAETE BLOCK 272727, 27 %1 a3 a2[18]18 |15 1312 L18 [.17].17].18 .18 |.14 [.13].12].16].13 |.14

SANP £ GRAVEL AGEREGATE

' 4" HOLLOW CLAY TILE / cezr rwzx_ |17].26]20[70] 16 [15].15].70]70[20 |21 |20 }.16 |14 .15 1B LI5 |.I6
‘ G HOLLOW CLAY TILE 2 ceuzs rarex |23[,73118 118 [15]13 (12 [.18 [.18 [.18 [19].18 |15 [13].12 |.16|. 14 |15
(1 8" HOLLOW CLAY TILE n = " 23[22]1818[15].13 .12 [.18 |17 .18 [.18 |.18 |14 |.13] .17 |16 ].15 |.15

%" HOLLOW CONCRETE BLOCK >%42 Z 222wz |29[as[12[22[1] [15[4 [22]20 [t [22]21 |17 151053 (19 )16 | 17
8" HOLLOW CONCRETE BLOCK " 27176/20[20]16 [15 13 20 20]2021 |20 |.16{.14|.13 .18 LI5 |.1G
A" HOLLOW CONCRETE BLOCK (SJ822% . [27]726/20/10].16 [.15 )13 |.701.20].20|21|.20 .16 |.14 |13 L.IB L15 |16
| 8" HOLLOW CONCRETE BLOCK = " 7322018 [18 1511312 .18 [.17].18 |18 18 |14 |13 .17 .16 |13 .15
8" HOLLOW CONCRETE BLOCK 22395, 2oy 22| | [l AT [T [44 [13 102 [17 16 [T [17[07 [4 [12 141 L1 )13 |.14

T HOLLOW CONCRETE BLOCK

CINDER AGCGREGATE

2" WOLLOW CLAY TILE / cecr rwiex |2]]10]20[10]16 [15].13[20]201.20[21 [20].16|.14 |.1% |18 .15 |. 16

& HOLLOW CLAY TILE 2 cazis rwrea |13 251808 L1513 [12 L8818 |19 )18 [15]13[12 L1e].14 |15
8" HOLLOW CLAY TILE o« = N R A e e A S D I I R EE A ) KR

4" HOLLOW CONCRETE BLOCK 42525475 .79[28(22[22[47 |15 |14 |.22[21 |21 22|21 |17 115 (13 [19].16 |.1T
8" HOLLOW CONCRETE BLOCK v W 1726/720]70]16 |15 .12 [.20].20/.70|.21 |.20|.16 |14 |13 |.18}.15 |. 16

4" HOLLOW CONCRETE BLOCK /222%. . |11].26]20].20]16 [15]13]20].n0].20].71].20].16 .14 ].1% |.18].15 .16

&" HOLLOW CONCRETE BLOCK " 2%[.22[.18 18115 [.13[12 |18 [17 .18 .18].18 |.14 |.13 .12 | l1G}.13 |.15

L HOLUOW LAY TILE

8" HOLLOW CONCRETE BLOCK 2as sszagonse |21 |21 [T 17114113 112 1T |16 [T 117(.17 4121 [15]13].14
TMB. SULy /950
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OVERALL HEAT TRANSMISSION COEFFICIENTS U’ TABLE
MASONRY WALLS WITH INSULATION BETWEEN FURRING STRIPS.| WM. 4
MASS INSULATION REFLECTIVE INSULATION
EACH AIR SPACE AT LLAST% EMISSIVITY 05
FANOMINAL | 2" NOMINAL FURRING. R
SPACE 24" SPACE 178 FINISH
CORR QSN ONE AIR SPACE | TWO AIR SPACES [ TWO AIR SPACES
VITH NO 1" BATT, |" BATT 2" BATT FACED ONE |EACH FACED ONE [ONE FACEP ONE
INSULATION | OR BLANKET oR OR BLANKET, SIPE WITH SIDE WITH SIDE, AND ONE
IN FURRING (compn&sswf BLANKET | (COMPRESSED) REFLECTIVE |REFLECTIVE | FACED BOTH SIDES
SPACE A MATERIAL. MATERIAL. WITH REFLECTIVE
/‘ X 2 - MATERIAL.
I LIaIL L
Nk, | ¢ <AM- < : &
EXTERIOR, INTERIOR| EXTERIOR INTERIOR | EXTLRIQR IMTERIOR EXTERIOR INTERIOR | EXTERIOR  INTERIOR EXTERIOR  INTERIOR
k vaLuc W [k-24|k-27|k-30 |k 24|K-27|K-30|K-24|K 27K -30 OUTS!DE DESIGN TEMPERATURE -10°
N .091.09].09].08].08|.08]|.00|.07]|.07 .09 .08 .08
172 .09|.10 .10 |.08|.08].09|.07]|.07]|.07 10 .08 .09
.3 do .10 ). J.08].09].09].07[.07][.08 i .09 .10
14 . |l.uT.09].09].10].07].08].08 A7 .09 10
15 a2 .12 |.09].10].1t0].07].08].08 13 .10 A
16 12 |12 ].1%5 [.10].10 .10 |.08].08].09 13 .10 Al
A7 s .y (.10 .10 L1 |.08).08 (.09 14 .10 A
18 213 113 ladd [ 10 J30 [-11 ]-08].09] .03 .15 | A2
.19 13 [l 4 0% farr [a1t T121].08].091.09 15 Al 13
.10 4 s laas o [ (.17 ].08]1.09].10 16 .11 k!
.2 12 4,05 ede o i L2 Faa2 1.891.09). 10 A7 .12 .14
A 51610 Fott |02 [.1%5].09].09].10 18 11 14
L) 5 [0 17 kel |12 L3 ) 0all 0010 18 13 .15
.4 16 el 7 Wik Y0201 .13 1037 09510 .. 10 .19 13 .15
.15 Jde |47 .18 a2 |13 |14 | .09].10 .11 .20 .13 25
16 Jo a7 sl [y (14 1.09].10 (.1 .20 .14 16
11 a7 . .19 s |4 |14 fao].t0]. L A4 16
.18 A7 018093 (4 .14 101001 .22 14 A7
.79 8 .19 20 a0y (a4 [ 10 ] .17 14 A7
.30 a8 .19 .20 .15 |04 |15 .10 |0 L ) .15 A
Y 18 L2021 .14 (a4 [ [0 f.0|.12 .73 .15 .18
31 a9 202t 4] e |10 .00 |12 .24 .15 .18
33 o 120 e fel4el 150 e L 10l 1 .12 VE 16 .18
.34 J9 224 s e |0 | |1 .15 16 A
.35 20212240t f.12 .26 16 .19
.36 0225 145 [Lte |10 12
.37 2022 [os e g o f.n ]2 NOTE :
.38 A 24 as e [T [t a2 a1 USE THIS
.39 2]l ]ae [z o ]n].s Ef's'#MTN\VX'T"
.40 At s l.a a5 e | a7 ]2 .13 COLUMNS .f’F
4 21 1.251.7250.5 .6 [ a7 [ [.12].13 INIBIREES St
.42 12|24 .’22 15 e s [ {12 .15 o L
453 2220524 115 2001 Bl ln 18 Ll (. 12 el
44 2224060 L7 Lee fett |12 .03
.45 2324120 s |47 [ b 12 ] YD
46 25 .25 27067 8 . [.12].13
.47 as|as 277 [ [ ].13
.48 252 0 e 1T g e a2 a3
.49 23006 28016 [T Jas 19 falls |l Fa-dd
.50 YANRA RS AR Rl NE

N8 JAN. /51




PAGE &

OVERALL HEAT TRANSMISSION COEFFICIENTS ‘U TABLE
FLOORS NO FINISH BELOW [FLOOR JO/STS F ol
INSULATION INTERIOR FINISH
i <
of [o ul
W [[Serint el
o |0 |Z é Zp
« b ~ O
B9 Smu 56
NOTE: FIGURES BELOY ARE BASED ON g = 3%z 3z
VENTILATED CRAWL SPACE BELOY > |8 |29 |or
FLOOR JOISTS, AND ARL CORRECTED S =l e | e
FOR 2"« 8" JOISTS @ 16" oC. N _D_I 3 '..)’.Z"D‘..)'l
o o |=x|% 8k ola 8l
(@) oY o DB «O—Mmo_t‘
5|0 |3 [@8EO | s2F
|2 |E |2 3>553§l—5
o7 |w Br—_,t‘iu)ﬁ.‘li
<[> |o [95loox 2. |3
| zePrgzNGY
R
S [0 N[5 ZloZled e e
N NO INSULATION 37[.39 |34 ].25 |.31 .31 | .35].35
i 7" MASS INSULATION = 3‘_}' r .:g ‘1009 ?)Z ?(2 ?c? IOO9 Cl)g
< K = . J0[.10 |10 ]. 4
INSULATION [k -.30  [ulu .ufiollo]10].it |1
e i : [k - .24 |o7]01]07].07].07|.07.07|.0T
= 32" MASS INSULATION { k= .17 .08].08 |.08].07/|.08/.08|.08 .08
| k - .30 .08].09 [.o8|.08.08].08|.08[.08
k = .24 .06].06 [.06(.06 [.06|.06|.06[.06
MESH SUPPORT -
4" MASS INSULATION < Kk = .77 071[.07 |.06(.06|.00[.06|.07|.07
K = .30 .07/.07 |.o7].07].07].07].07].07
REFLECTIVE INSULATION ="l f2snecy
SURFACES -05
FOILS REFLECTIVE [FOILS REFLECTIVE INSIDE DESIGN TENMP- 70°
ONE SIDE BOTH SIDES OUTSIPE DESIGN TEMP. -/0°
=— FOILS REFLECTIVE
T T ”m H‘i ONE SIpE | ONE AIR SPACE, FACED ONE SIDE [14|.5 |04 |02 (13|13 |14 |14
PTCS F
o'g;ﬁ”;f;fgwt " " " " " A2 a2 fao | far
FOILS REFLECTIVE
m AT | ONE SIDE woow FACED BOTH SIDES.[.14|.14 (13 [.12].13].13 .14 |.14
st ﬂ"' FOILS REFLECTIVE
ot swes | " " " o w2002 [0 10 Lt
FOILS REFLECTIVE
“TT = ONEREgl;LTW TWO AIR SPACES, EACH FACED ONE SIDE . |.09|.09(.08 .08 |.08].08|.08|.08
#H(\H FOILS REFLECTIVE ONE FAGCED ONE SIPE
BOTH SIDES -5 m " q' ONE FACED BOTH. .08].08 07 07 07 07 07 07
FOILS REFLECTIVE ONE FACED ONE SIDE
Y Fogg&%ﬁ;&“ w w n EACH FACED BOTH sIpES |.07[.07|.07|.07|.07|.07|.07|.07
FOILS REFLECTIVE!
’ EZE = e Sipe | THREE AIR SPACES,EACH FACED ONE SIDE.| 06/.06|.06|.06|.06|.06|.06.06
e | ':i:::A{L::
weiflton [FOILS REFLECTIVE[ |~ ONE FACED ONE SIDE
BOTH SIPES ¢ TVO FACED BOTH 061.06|.06/.05 |.05.05).06.06
FOILS REFLECTIVE TWO FACED ONE SIDE
o ot ksrd ONE SIDE L " " L ONE FACED BOTH .06].061.06(.06|.00|.06|.06|.06
Wi oo Fowl [ Hieaed ol
Applliy s | T i BLC?T,_TE;IL;E;WE u " W EACH EAGED BOTH SIPES|.00].06[.05[.05|.05(.05|.05].05

TN-B. JAN./ 5!
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OVERALL HWEAT TRANSMISSION COEFFICIENTS ‘U’

FLOORS

VITH FINISH ON UNDER S/PE o FLOOR JO/STS

TABLE
e

INSULATION V4® PLYWVOOD 72" INSULATION BOARD
FINISH ON UNPER SIPE of FL, JOISTE| |F/NISH ON UNPER SIDE *F FL. JOISTS.
INTERIOR FINISH INTERIOR FINISH
o
o oL )
w |X x o |u |«
ol 2 Bo O I S Ol N
. £ |2 selg 58 £ e Bl ES
NOTE: o a5 |50 - |2 co
FIGURES BELOW ARE g |o |58ls |57 v 15 [38|e v
BASED ON A VENTILATED CRAWL z [z |03]|Z |07 ARl o Iﬂ}_g a7’
SPACE BELOW FLOO.R,_AND ARE. E D e DB‘ Y o 5 ~— BD‘ D
CORRECTED FOR 72'x&" JOISTS 3 |2 e|we|Z20la 2 Jagwe2 gl
@ 16" o.c. o N "ISDB:.'ODO—J'@ o o 55 Ao___,ogo_ﬁﬂ
o | Db O 30[{]80—(”0; ":‘_.\.\ oln 8 QOEO"‘U \;.—_—\
0 |9 |0 70| 3|alsH olo |3 .8r>nlZH o
2 91> [22F|2z|322] [ 2 |0 | 2 [w2er2z22lEz
B |7 [& BERs<=™<E |5 ] 2 | & [oulay|<e|u <
I} = = X
<58 Sqlevliae i | < | 5| @ ROz o/t o|SNE «
x|o | 2535(23522{) = S §b3n<a’3.>$'&’
s L |18 - ZE Foz b [ [ | o 270 <|0Z]
2 [ [0 £z fedfesfozfeg| [N [io | [¢ Zfodfes|oZfex
m NO INSULATION 24 [l [a9 ]2 [22]as (23] (18[9 (08 |5 [T [17 (.18 .18
MAGS K =.241.09 |.09 [.08 .08 .08 |.08 .08 |.08 .08/.08 |.08 .07 [.07(.07|.08 .08
2"MASS INSULATION {4 k = .27/.09/.09[.09].08].09].09].09].09| |.08].08].08].07].08].08].08 [.08
INSULATION k = .30].09(.10].09].09.09].09].10 |.10| [.09].09].08 .08 |.08].08].09].09
Kk =.24[.07].07].07]|.00 .0'{ .07 .07 .07 .00(.06/.06|.06|.06 |.06].06 |.06
3" MASS INSULATION {4 k = .27 .07(.07].07{.07].07].07 |.07 |.07 07(.07[.06{.06|.06{.06|.07 |.07
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AFPENDIX A

CALCULATIONS

General

The tables on the preceding bages contain the overall heat
transmission coefficlents recommended for use in the computation of
heat losses through building sections. In the tables covering
building sections having no air spaces, Or having alr spaces bounded
by ordinary materials, the coefficients have been calculated according
to the procedure and formula recommended in the Heating; Ventilating
and Air Condlitioning cuide® 1In the tables for building sections con-
taining alr spaces faced one or both sides with reflective material,
the calculations have been mgde according to the procedure outlined
in Appendix D, "Calculation of Building Section Heat Transmission Co-
efficients",Technical Circular No. 7, Revised January 19&79 published
by the Federal Housing Administration, Washington, D. C.

The following notes apply to all tables:

1. ©No allowance has been made for the resistance to heat flow pro-
vided by vapour barrier materials, since it is so small when
compared with the total resistance of the whole wall secticn.

5. The inside surface conductance used 1s that for still air. The
outside surface conductance used is that for a wind velocity of
15 miles per hour in tables for frame and masonry wealls, and for
ceilings and floors 1is that for still air.

3., With all types of insulation, the coefficients have been corrected
for the influence of 2 by L studs on 16-inch centres. Corrections
applled to floors and cellings are noted in the tables.

i, For frame and masonry walls with foil-backed interior finish and
reflective insulation, the foil-backed interior finish has been
considered as one of the reflecting surfaces.

*  published yearly by the American Society of Heating and Venti-
lating Engineers, New York. s
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Overall Heat Transmission Coefficients of Bullding Sections

In the determination of the theoretical heat loss of
buildings, the overall heat transmission of any building section,
such as a wall, ceiling or floor, 1is expressed by the equation:

H= U x A x (& - t2)

where:

H = Heat loss, in B.t.u./ hour

U = Overall heat transmission coefficlent; in B.t.u./ hour
/ sq. ft./ °F. difference between air temperatures inside
and outside.

A = Area of section, in square feet.

tl = Average air temperature, inside, in Sire

t

o Average ailr temperature, outside, in °F.

The surface area (A) of the building section, and the
average air temperature inside and outside the section (ty and to)
may be measured. - ‘

The determination of the theoretical overall heat trans-
mission coefficient (U) however, 1s generally more difficult, es-
pecially for the more complex building sections. The calculation
involves the use of a formula (see Page 22), and usually a reference
to tables to ascertain the thermal conductivities of the materials
involved, the thermal conductances of air spaces, and the interior
and exterior surface conductance coefficlents.

Symbols Used in Calculation of Overall Heat Transmission Coefficient

k = thermal conductivity; the amount of heat transmitted in one hour
through a one square foot area of homogeneous material one inch
thick, for each degree F. temperature difference between the two
surfaces of the material. Unit expressed in B.t.u./hour/ square
foot/°F./inch of thickness.

1 ='Reslstivity; the reciprocal of thermal conductivity of a homo-
k geneous material one inch thick.

b = Resistance; the reciprocal of thermal conductance of a homo-
k geneous material "x" inches thick.
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Thermal conductance; the amount of heat transmitted in one hour
through a one square foot area of material, or combination of
materials of given thickness, for each degree F. temperature dif-
ference between the two surfaces. Unit expressed in B.t.u./hour
/square foot/°F.

Resistance; the reciprocal of thermal conductance.

Film or surface conductance; the amount of heat transmitted in
one hour from one square foot surface to the air immediately ad-
jacent to it (or from the air to the surface) for each degree F.
temperature difference between the surface and the ad jacent air.
Unit expressed in B.t.u./hour/square foot/°F.

Inside surface conductance is denoted by fj and outside surface
conductance by fg.

Film or surface resistance; the reciprocal of film or surface
conductance.

Thermal conductance of an air space; the amount of heat trans-
mitted in one hour from one square foot of surface bounding one
side of an air space to one square foot of surface bounding the
opposite side of the air space for each degree F. temperature
difference between the two surfaces.

Unit expressed in B.t.u./hour/square foot/°F.

Resistance of an alr space; the reciprocal of thermal conductance
of an air space.

Overall Heat Transmission Coefficient; the amount of heat trans-
mitted in one hour through one square foot of a building ,section
(wall, ceiling or floor) for each degree F. temperature difference
between air on the inside and air on the outside of the building
section.

Unit expressed in B.t.u./hour/square foot/°F.

Overall Resistance; the reciprocal of the overall heat transmission
coefficient.

aleulation of Overall Heat Transmission Coefficient

The overall heat transmission coefficient U' of a buillding

section is equal to the reciprocal of the sum of the resistances of the
individual materials, air spaces and §urface films, comprising the
building section. This is expressed by the equation:

U=L +x+xp* o L +1 * L+l 4.1

fo EE EE Cq 2 aj a5 3
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Where: L = Resistance of outslde surface film.
fh
=0
y ;etc. = Reglistances of tae materials having thickness
ki ks X inches and thermal conductivity k.
1, 1 ,tc. = Resistances of the materials having thermal
C1 Co conductance C.
1 , L ,tc. = Resistances of alr spaces.
al] &2
1l = Resistance of inside surface film.
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APPENDIX B

Conductance of Air Spaces, Faced Both Sides with Non-Reflective

Materials

The amount of heat transferred across an enclosed air
space depends upon several factors. Among these, the emissivity
of the surfaces enclesing the air space, the difference in tem-
perature across the air space, and the direction of heat flow, are
the most important. The shape and width of an air space also af-
fect the heat transfer but it has been found by experience that
increasing the width beyond £ inches has a negligible effect upon
the conductance of the air space.

In the following table, average conductance values are
_given for air spaces faced with ordinary materials, for the three
directions of heat flow, viz., horizontal or lateral flow across

a vertical air space, upward flow across a horizontal air space and
downward flow across a horizontal air space. These figures are
average values for air spaces having approximately parallel sur-
faces.,

Average Conductance of Air Spaces Bounded by
Approximately Parallel Surfaces of Ordinary Materials.

Direction of Heat Eloﬁ Average Conductance (a)
Horizontal (wall) 1.0
Upward (ceiling) Sy

Downward (floor) e dOly



APPENDIX C

Conductance of Air Spaces Faced One or Both Sides with Reflective

Material

In order to function as insulation; reflective materials
must always be accompanied by air spaces adjacent to the reflective
surfaces. The width of air space generally recommended is from
1 inch to £ inch and experience has shown that increasing the width
beyond £ inches will have little or no effect on the insulating
value. If this air space is not provided adjacent to the reflective
surface the insulating value depends solely upon the thermal resis-
tance of the reflective material itself, which, in practically all
cases, is extremely low.

The reflective insulation tables in this booklet have been
based on reflective material having an emissivity of .05. Should
the surface become covered with dust, etc. to a degree which will
raise its emissivity the insulating value will decrease in pro-
portion. Should the emissivity approach .90, which is approximately
the value for ordinary non-reflecting surfaces, the reflective
materials would function, as insulation, simply as an air space
bounded by ordinary materials.

The amount of heat transferred across an enclosed air
space faced one or both sides with reflective material, as in the
case of alr spaces bounded by ordinary materials, depends upon the
emissivity of the surfaces enclosing the alr space, the difference
in temperature across the air space, the mean temperature of the air
space, the direction of heat flow and the width and shape of the
alr space.

A procedure for the calculation of the overall heat trans-
mission coefficient of bullding sections containing air spaces faced
one or both sides with reflective material has been evolved (2)
based on the average effective emissivity of the ailr spaces faced
with reflective material, the average temperature difference across
the individual air spaces, and the sum of the resistances of the
building section components other than the air spaces faced with
reflective material. This procedure has been followed in this
booklet 1n the computation of the overall heat transmission coef-
ficlents for building sections containing air spaces faced with
reflective material, assuming an emissivity of .05 for the re-
flective material and an emlssivity of .90°*for the ordinary non-
reflective surfaces. ,
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In cases where it is desired to compute the overall heat
tpansmission coefficient of building sections other than those
given in t!is booklet without going through thils detailed procedure,
it may be sufficiently aceurate to usc the approximate flgures
given in the following table. These figures are based on the mean
temperature of the air space, the temperature difference across
the air space, and the resistance of the components other than the
alr spaces faced with reflective material which are to be found in
"typical' frame wall, ceiling and floor constructions.




= RS

Approximate Conductances of Air Spaces
Faced one or Both Sides
With Reflective Material (emissivity = .05)

Horizontal Heat Flow (Walls)

1 space faced 1 side

1 space faced both sides

2 spaces each faced 1 side
2

spaces (1 faced 1 side)
(1 faced both sides)

3 gpaces (2 faced 1 side)
(1 faced both sides)

3 spaces (1 faced 1 side)
(2 faced both sides)

li spaces each faced one slide
Upward Heat Flow (Ceilings)

{Attic space not considered as
air spacse)

1 space faced 1 side

2 spaces (1 faced 1 side)
. (1 faced both sides)

3 spaces each faced 1 side

3 spaces (2 faced 1 side)
' (1 faced both sides)

li spaces each faced 1 side
Downward Heat Flow (Floors)

(Crawl space not considered as
air space) :

1 space faced 1 side
2 spaces each faced 1 side

2 spaces (1 faced 1 side)
(1 faced both sides)

3 spaces each faced one side

Design Temperature

“20°F o

49
.48
023

022

«19

PR

013

013
«10

.65

«29

.18
013,

g2k
.09

.09
.06

20°F.

012

012
.09

027
ol?

012

.19
.09

.06




APPENDIX D

Film or Surface Conductance Values

The film of air in immediate contact with the surface of
any material offers resistance to the passagse of heat from the sur-
face to the surrounding air, or vice versa. The thermal conductance
of this air film is known as film or surface conductance, and its
value depends upon various factors such as the physical nature of
the surface, the dirsction of heat flow, the temperature of the
surface, the temperature difference between the surface and sur-
rounding air and the velocity of air passing over 1t. The surface
conductance values given in this appendix are average values and
are considered sufficiently accurate for all practical purposes.

Inside surface conductance values (f ) are given for
interior surfaces of average texture, and are vased on still air.
Where the interior finish has a highly reflective surface, the
values given for the outside surface conductance of & highly re-
flective surface in still air may be used.

Outside surface conductance values (fg) for moving alr

are given for four types of surfaces, viz. "rough", such as stuccos
"average " such as wood or brick; "smooth", such as glass; and
"highly reflective", such as unpainted aluminum. The wind velocity
is assumed to be 15 m.p.h. These values &are used when the outside
surface of the building section is exposed to the weather or, in the
case of heat flow downward, when the floor section faces an un-
heated air space which is completely open; for example,the crawl
space of a basementless struecture not provided with foundation or
curtaln walls.

OQutside surface conductance valuss (fO) for astill air

are given for average, smooth and highly reflsctive surfaces. These
are used when the outside surface of the building section faces an
unheated and vented air space in which the air temperaturs is assumed
to be virtually the same as outside air temperature and the air
movement is low enough to be considered as still air; for example,

a vented attic space between roof and ceiling, or a vented crawl
space of a basementless structure.

Inside Surface Conductance fi

Direction of ifeat Flow Average Conductance

)

b3 fed
[+]

O O

O N\

Horigontal (wall)
Upward (ceiling)
Downward {floor)

a
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Outside Surface Conductance fO

Direction of Heat Flow

Horigzontal (wall)
Upward (roof)
Downward (floor)

Direction of Heat Flow

Horizontal (wall)
Upward . (ceiling)
Downward (floor)

Moving Alr (15 m.p.h. Wind)
Rough Average Smooth Reflective
Surface Surface Surface Surface
9.09 6,00 i 50 S g
9.09 6.00 5.25
9.09 6.00 5.25
8t1l1 Alr
Average Smooth Reflective
Surface Surface Surface
1.65 1.50 St
1.95 i L)
1,20 2 Jidh,
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APPONDIX B

Values for Thermal Conductivity (k) and Thermal Conductance (C) of
Common Building Materials

Conductivity (k) expressed in B.t.u./square foot/deg. F.
/inch of thickness.

Conductance (C) expressed in B.t.u./square foot/deg. F.
for the thickness stated or commonly used.

The following figures indicate values, or the range of
values, of "k" and "C" which are generally accepted for the calcu-
lation of heat losses.

AT 100
Lxterior Finish
Aluminum Clapboard ------e-eeecomeoee-. 1475 -
Asbestos Shingles----==wmemcmeeaaao 6,00
Asphalt Shingles ----~-=-==c- EERESEY - 6.66
Brick - common - " thick -=-==----- - 5.00 -
- face - 4" thick ====------- 9.00
Building Paper =----=m---ec-eeccaceon-- 53 50
Insulated Siding (Imitation Brick) -- .78
StONE =weommece e e e e ce e m e 12.50 =
StUCCO ~=-m-mccececmeccc e cme— e — e — e e 12.50 =
Wood Shingles =-==ceeememommcccceaae 1.28
Wood Siding =-=c-ceecccmcmcremn e 1.28
1/8"™ Tempered Pressed Wood --======== 12559
3/8" Plywood =-==c-cmemceccmmmme e 2 o
1/2" Plywood '====<=csecmmmmcememmecoeo 1.59
1" Stucco on Metal Lath =-=-c===c-=--- 12 .50
Masonry Material
(Brick - COMMON ==mm=mmmmmemmo—-————-— 5,00 S
( - face =====mc=m==== e e - 9.00 =
Cement Mortar «---ccecccemmcccccma==- - 1250 =
Stone --=-emeccmc e e cm e m e m e e 12,50 =
S0l1id Gypsum Tile -~=ce---ceemmmmcaaco- 2.96 -
Concrete - burned clay aggregate ---- Iy .00 =3
- cinder aggregate --------- I 55 -
- pumicé aggregate -------=- 2.44 -
- sand-gravel aggregate ---- 12,50 =
- slag aggregate ----~=----= 1.60 =

- vermiculite aggregate =---- 4
(density - 30 1lbs./cu.ft.) .95 =
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Hollow Concrete Blocks

Cinder Aggregate = 3" —cececccca-o-o-.
| N R ——

%ﬁ ______________

Mol S i e o "7

Clay or Slag Aggregate = 8" -ceccc---

12W LRl ecmas
Sand and Gravel Aggregate - %" .....

Hollow Gypsum Tile - 3" cecccccemmcaa-
"

Roofing Material

Asbestos Shingles =------cmeemcencacae
Asphalt Shingles ==c-ccccc=c=-- ——————
Asphalt Roll Roofing -==--ccrmeccaa-
Slate c=ccmcrncccceccrmecccccrececa=-
Wood Shingles e=---ccscmncccnmcvccass

Sheathing

Building Paper ==-=-=ceccccccccccc-==
Insulating Board ==-=-=c—sceccacc=as
5/16" Plywood =====--cmecmmccccana==
1/2" Gypsum Board =---=-===-e-e-ee-=-
25/32" Wood Sheathing =-==-==cecc—-==
25/32" Wood Sheathing and Building Paper

Insulating Materials -
Batts, Blankets or Fill

Cotton cmeccmccccncmcccccc e crccccac=
Eel Grass =---=cecccccccmccmccccncc=x
Expanded Vermiculite ---=-c=c—ca-w-=
Mineral Wo0l =cccccccccncacnaccccea=
Redwood Bark ===--=ccccccccmccccca=-
Sawdust or Shavings =--=-cecccccc-c--

1ict

10.00
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Insulating Materials
Rigid Insulation

Corkboard -ceccecmmmmm e
Cieflilillar Glasly -—= e oo ool S o s tn
Gedsl ilrar Plastlcpes~=matew - s o v Sl =
Cellular Rubber <wecccecmmame e cccccaa
Insulating Board ~-e-ceccemcccamccaaa.
Shredded Wood and Cement =-=--cecee--

Interior Finish

Gypsum Plaster =----eceacccacaaaaaaa-o
Insulating Board ------cccmccmcmca--
PIMWOOH wimam i e oo 5 575 o o o
L/LY Plyoole wue = smn s simn o mwe s
B/é" PlyWood ==m=scsccomcmrmamaenees
/80 Gypstin BOEPA —re-creemesccewnns
1/2% Gypstin! BoAFd ~w=wessccswaassmens

1/2" Gypsum Plaster on 3/8" Gypsum Lath
3/4" Gypsum Plaster on Metal Lath ==
3/L" Gypsum Plaster on Wood Lath ---

Flooring Materials

Maple or 08K cecmccccmacccecncaccccas
Pine or Fipr ~-cecccmcaccccaccccacaaax
PlyWoOQ —=eccemcc e cccccccccccme
Vitreous Tile or Terragzzo —-——ec—ee---
1/UY BARELoumy —= - mmc =i S8 Moot
1/2% Plyween —mmmms = stie s S
25/32" Pine Or PP —ccocccmccceeeeo=
13/16" Maple Or 08K =-=-meeem—ccceao-
Asphalt Tile ececccccrmcmcnmccaccccan
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