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OVERALT HEAT TRANSI\TISSION COEFFICIENTS CF BUILDING SECTIONS

The  tab les  wh lch  fo11ow have  been  p repa red  bo  i nd l ca te

the  t t ove ra l l  hea t  t ransmlss lon  coe f f  l c i en ts r f  o f  a  w ide  range  9 f  -
wa l1 ,  f l oo r  and  ce t l l ng  cons t ruc t l ons ,  f o r  home:owners  and '  bu i - l de rs "

Fol lowtng - the tab les f  5rmulae and technlca l -  dat .a  are prov lded f  or

the  use  o r  a rch l tec ts ,  eng inee rs  and  con t rac to rs .

The  r rove ra l l  hea t  t ransmlss ion  eoe f f  l c i en t t t  (U  va lue  )  ,

lnd lcates the amount  of  heat  pass ing through 1 square foot  o f  the

U" i fa f "g sect lon,  in  t  hour ,  when t [ere is  a  1 degree.  temperature

d l f f e re i ce  be tween  o . te  s ide  o f  t he  sec t l on  and  the  o the r "  The

lowen  the  ru r  va lue ,  t he  be t te r  l s  t he  hea t  l nsu la t l ng  p rope r t y .

rus  va lues  ean  l nd l ca te  d i rec t l y  how qu lek l y  a  pa r t l -

cu la r  bu i j - d lng  sec t l on  w l l l  conduc t  hea t .  Thus  they  p rov ide  a

means of  corp i t11ng i ts  heat  insulat ing.proper ty  wi th .  those of

other  bu i ld ing se[ t lons "  The va lues g iven in  the tab les have been

ca l -eu Ia ted .  on  the  bas i s  o f  ma te r i a l s  app l i ed  i n  an  i dea l  manner "

Thus ,  l f  t he  sa lne  va lues  a re  to  be  ob ta lned  i n  p rac t l * * ,  g rea t

ca re  mus t  be  taken  i n  the  app l l ca t ton  o f  t he  i nsu la t l on .

^A,  knowledge of  the heat  insulat ing proper t ies of  bu l ld ing

sec t i ons  enab l -es  ond  to  p rov lde  fo r  ease  and  eeonomy o f  hea t i ng i

an4  eomfo r t ,  by  the  se le ; t i on  o f  p rope r  ma te r la l s .  rU t  va lues  w i l l

perml t  the heal tng eontracton to  provtd 'e  for  the supply  and

prope*  d l s t r i bu t ton  o f  hea t  t o  a l l  pa r t s  o f  a  bu11d ing "

I t l s r l o t a lwaysposs ib l e tos ta tede f l n i t e l ywh l t j uo
va lues  shou l4  be  p rov ide i t .  C l lma te ,  and  eons t rue t l on  and  fue l

cos ts  va ry  ac ross  the  coun t r y  and - these  a ] I  have -a  bea r ing  on - the

se lec t l on  o f  an  economlca l  rU r  va lue .  I l oweve r ,  i t  i s -gene r l l l y - -

recor imended that  bu i ]d . lng sect lons s t rou ld have tUr  va l -ues ot '  u .J- )

" " - f " . -  
(CUt t c  Bu l l d ing  S iandard .s ) .  I n  a l l -  cases  th l s  w i l l  r equ l re

the  use  o f  l nsu l -a t l ng "ma te r la1 ,  l n  some fo rm,  i n  add l t i on  to  the

mate r ia l s  no rma l l y  u ]ed  to  p rov lde  s t reng th ,  and  l ns ide  and '  ou t -

s1de  f i n l sh "

The tab les prov lded cover  most  of  the eombinat lons of

bul ld ing mater ia ls  norrnal ly  encountered ' .  They dg l -o t  
prov l -de a l l

the datd that  are requl - red"" for  the ealeulat ion of  the heat  l -oss

f rom bul ld lngs.  I {eat -  losses through-windows and doors,  and by

the exchange"of  ins lde and outs idF-a l r  through cracks anound

w indows  and  doo rso  mus t  a l so  be  cons lde red  i n  the  ca l cu la t l on  o f

to ta l  hea t  l osses  f rom bu i l d lngs .  Th i s  i s  a  task  wh lch  requ l res

exper lence  and  spec la l  t echn lca l  know ledge  '
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HOTV TO USE THE TABLES

1. Fon Wal1s

Ito senles of tables ane provlded for both wood-fname and masonry
wa l I  sec t lons .  s

The f l .nst  ser les ln each case gives tuf  values for wal l  sect lons
whlch have no lnsulatlon betwcen the studs or furnlng strlps. Thug
these may be used dlrect ly whene Lnsulet lon ls not placed ln alr
spaces  ln  the  wa l Ie .

The second senles ln each case glves ruf  yalues fon ral ls wi th
vanylng amounts of lnsulatlon between studs on furnlng strlps. To use
th is  sen les  o f  tab les  l t  l s  f l r s t  neeessary  to  f lnd  the  tUr  va luc  pro-
vlded by the baslc mater laLs of  the wel- l  e 1.@.2 those matcr leLs whlah
pnovlde stnength, and lntenlon and ertenlor f lnlsh, fnom the flnst
series. The value thus found, ls used as e key to the tebles ln the
second sen les .

It ls lmpontant 1n the use of the tebLes to follow the pnocedune
outLlned ln the followlng example.
Example 1
---.+
rnoorem:----ff lnd 

the tur value of a rall conslstlng of wood lap-slding,
sheathlng paper,  3A+t '  r1gld lnsulat lon-board -heathlng, 2 x l+ studs,
arrd 3/Btr gypsum Lath and plaster.
So lu t lon :----EElEr 

to tables fon frame-waIIs wlth no lnsulatlon betreen studs;
el ther table WFl(a) on WFl(b).  The type of  s ld lng used determlnes
whleh table appl les ( ln thts oase wood lap-sldlng).  Thus refer to
tab le  WFI (b)  es  l t  has ,  unden the  head lngr fex ten lon  f ln lsh8  e  sub-
d iv ls lon  fon  wood lap-s ld lng .  (See por t ion  o f  tabLe be low) .

Beglnnlng ln tho Left-hand column follow across the appropntate
horlzont-l l ine as lndLcated by the type of sheathlng inatertal ln the
colur i .n headed f f  sheathlngtt  (1n th ls case 3f l+u nlgtd lnsulat lon boand).
Contlnue lnto the colunn headed trlntenlor f lnlshn, and select the type
of f tn lsh whlch appl les ( ln th ls case 3/Bn gypsum lath and plasten).
The numben, 0.19, ln the square unden the speolfled lntenlor f lnlsh 1s
the lUl  value deslred.

O V E E A L L  I I E A T  T R A N ' M I 3 9 I O N  C O E  F I C I I N T S  
' U -
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roDl.om:

3

HOW TO USE TIIE TABLES

---E-flnd 
the tUr value of a wal] whlch has the seme baslc

mater la ls as the waII  doscr lbed ln Exsmple 1 but,  l ,n addl t lonrthe
wa1l has 2 lnches of  lnsulat lon havlng a tkr  value--  of  O.27.
So lu t lon :-TE6-ftnst 

step ls to flnd the rUf value of the waIl wlthout
any lnsulatlon. Thls has been done ln Example I and the tUt value
was found to  be  0 .19"

The second s tep  1s  to  se lec t  one o f  the  tabLes  (WF2(a) ,  (b )
or (c )  )  whlch apply to wood-fname wa1ls havlng mass lnsulat lon be-
tween the studs. In th ls case the lnsulat lon used hes a rkt  value of
O .27. Therefone Tab1e WF2 (b )  appl le s,

Beglnnlng at  the top of  the table,  select  the type of  lnstal-
lat lon whlch ls proposed, as lndlcated by the sket0hes. Unden the
sketch plck out the vert lcal  l lne of  f lgures rhlch appl les to the
thlc lmess of  lnsulat lon to be usod. Cont lnue down thls column unt l l
1t  lntensects the honlzontal  l lne whleh has the fUr value of  the wal l .
wlthout lnsulatlon ln the extreme left-hend column. fn thls cese the
lnsulat lon 1s to be 1nsta1led as lndlceted. ln the f l rst  sketch. Then
pnoceed down the oolumn headed 2rt, to the honlzontal l lne whlch hae
.19 ln the extneme Left-hand column. The flgr.rre .08 whlch occuns at
the lntensectLon of  these two l lnes ls the tUt value of  the lnsu-
le tod  waI l .  (See por t lon  o f  tab l -e  be low) .

ovtRAtt HaaT TRANsMtsgtoN coLFFtcrr.xTs 
'u"

FRAHL WALLS M^ts /NsuAr/ou Eeryltu ,rups
T A  D L L
VF ? ( I )

T I {gBMAL  CON 'UCT IV ITY, /  rNsutAr O N  k , . 7 7

co EFF rcl LNT
wrTr{  No
I  N S  u L A f  r O  N

6 L T V L E N

st  u Ps,

6LAN(ETS Oq 8^TTS Pt^CLo
A6AINST LII I{ER SI?L,
\r ' I IH ONL AIq SPACL AT

LE^ST /d

^'* '"^oz ll lilllill-j"""'^'''*
Jlllillf ,

uTqpq rr tE4roR

6 L A N K L I S  O q
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^T LLAST :4'
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I 9 I L  D A g F E 9
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BATTS OR
F I L L i  N o
AIR SPACL.

( l&, 'rll
H[ 1l

I l r , , , ,  l l
i l r x In

< llllliti 'tF;
rrT. rNl
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T V O  A r t  S q ^ C E 5
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Note: Tablee e_re provtded fon mass insulatlon havlng rkt values
off i .a l r r ,  O.27-and 0.30. The rkt  velue ls the amorrnt-of  heat (B.t .u.)
whlch w111 pass thnouglr 1 square foot of a l-lnch thtck saarpl,e of
the lnsulatlon in I hour, when tbere ls e I degnee temperatnre dlf-
fenenco between one slde of the sample and the-other. tkt values are
determlned by laboretory test and may be obtalned fnom technical
publ lcat lons,  unlversl t les and test lng laborator les.  Tables ane
also provlded fon ref lect lve lnsulat lons,  gtv ing tUr values baeed on
an emlsslvlty of .O5, an lnslde desl.gn temperatrrne of 70oF. and an
oulglde deslgn tempenatune of -10oF. The tut values glven ln the
tl l lg" nay_!? applled to outslde deslgn temperatures in tbe nange
-30oF. to l ,OoF. wl thout appreciable ernor.
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How to Use the Tables

1 " For  FLoons

Two tab les 'a re  p rov lded  g l v ing  rUr  va lues  fo r  va r i ous  comb lna t l ons
of  mater la ls  whlch are cominonly  used in  f loor  eonstruct lon.
Table F1 covers the case where there ls  no f ln lsh appl led below

lhu  f l oo r  j o i s t s  and  tab te  F2  app l i es  to  the  case  where  e i t he r

+ '  p lywood or  +u insulat ion board.  ls  used as a f ln lsh on the under-
s ide  o f  t he  f l oo r  j o l s t s .  Un l l ke  the  tab les  p rov lded  fo r  wa l1s ,
each  o f  t hese  tab les  1s  comp le te  i n  i t se l f ,  and  ru r  va lues  may
be found d i rect ly  by compar lng a par t lcu lar  combinat lon of
ma te r la l s  w l th  those  g l ven  l n  the  tab les .

Fo r  Ce i l l ngs

.A,s wi th  f loors,  two tab les are prov ided"  Table Cl"  covers the
case  where  the re  l s  no  f i n l sh  above  the  ce l l l ng  Jo i s t s ,  and .
Table C2 appl les to  th 'e  case where 25/32u wood f loor lng ls  ep-
p l l ed ,on  t he  t op  s i de  o f  t he  ee111ng  Jo i s t s "  l us  va lues  may  be
found  d l rec t l y  f rom eaeh  tab le .

Symbols for  Ref lect lve Insulat i .on

fndicates a cur ta in  hav lng one re f l ec t l ve  su r face

fndlcates a cur ta in  hav ing both sLdes  re f l ee t l ve
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FRAME VALLS
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EXTERIOU FINISI { 5 I{ EATTI IN G N ER, IOR,  F N slJ
ALUMINUM CLAPBOARD

/ f ,  reuptaeo
PRESSE9 \VOO9

i (  vrrH ALL . r rArsrNcs zxctpr  e9/rd
v o o P  9 H E A I H T N A ,  H O c ' T z ' O N T A L  F U R , C r i l 4
S T t r ' I P f  A C L  U + E P  F O T  S ( t N 4 L L
E ( T E C I O E  F I N I ' H .  T H I  A I Z  S P A C L  T A U i '
razi lz? a|a lgtN t icL| l tet  tN lHE.
c A L c u L A T r o N  . , / ' u '  v s t u z +  G p o ! ? z g
6 / €  l 9 L ' a ! j r C f T o t  s H r x c l g 6 '  a x T E s t o L
F l N r s H .

aiV  F O R  C R I C {  A N O  ' T O N E  V E N L E R S ,  T H E  A I R
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FOR zEfttcl/t/E " t/F.3

t a s r'3 .oL',.

tvF 4

B U I L D I N G  P A P E f u  O N L Y .4C .45 t q .2+ .20 45 .4'I .4 ' .41 .44 .28 .,15.?0 .56 . 4 9 .51

/2 €(PSUM BOAtrD f/  BUILDING PAPED 4 C 1ol o 1. L l .22 . 1 9 .59 41.- ) .38 .40 3A .26 o l . t 6 ^t) .24 . A

s/ t ;  pLyvooD & .59 .36 . L 9 oo , t 9 1q .tl ^1 .40 .36 .25 o l . 1 8 4 l .21
z%i ttooo sr.rEATr.rNG & | | .52 .51 .2 ' t q . r 7 a l .N .30 ^t . t l D O . t 9 t 1 .'lo 4 l .,L'
t/l' 

*tcto rNsuLATroN BoAQ,D & dt o'a. plpeo o a .20 . t6 . 1 6 .11 .16 7b .21 .26 .20 I t .25 . t E .20

/+'ueto rNsutATroN tsoARD & n .2t o 4 . r8 t6 . 14 .22 oo o4 .11 4 4 . t 1 . t 5 . t4 . 1 6 . r6
r '  C IG|D tNsuLAi loN soAcD a I t q . t 9 . 1 6 . t 3 . t 9 . t 9 .19 . t 9 . r9 . 1 5 . t 1 l o . t E . t 4 .r5

)(
B U I L D I N G  P A P E C . O N L Y a l .30 .,12. t 9 rl . 5 1 .29 .50 .3 t .to n o l q . t 9 ?0 .'L1

Yz" eypsuu BoADo e BuTLDTNG pApEo . E o 1 .21 . t 8 . 1 6 .?6 . L O o 1 .2eo 1 .20 t '7
. l l . t 5 .rL4 t9 .21

% ;  p L y v o o o & 4 1 .21 . 18 .16 o 1 :L9 o 1
. L I .7f, . L l .20 t ? . 1 5 o 4 I A .?l

t /sivooo slrEATr. lNG e i  r .30 .ro.,1"1. 1 9 ! ' 7 .5L .29 t q .51 4or 4 l . 1 6 . I 0 4 ( o4

tf' ttew lNsuLATtoN BoAR.D & B'LD'6. pApED o l o l t 1 . 1 5 t e o l .20 .?o 4 l o l . 1 6 t 5 t 1 lOr l a

9/+' / tGtO INSULATION COA0D e .  r . t 6 , r o. r5. 1 3 r t I A . 1 6 . tE to . t E . 1 5 l 4 l o . I 9 t4 . 1 f ,

I .  g I 6 ID  INSULAT ION BOAQ"D  & . 1 6 .16 . t 3 t o t l . 1 6 .16 . t b . 1 6 .16 . t 3 .r2 t l . 1 4 . t? r3

+' r xez
BRICK  VEN! .ER ,

rciT
B U I L D I N G  P A P E R ,  O N L Y .59 .30 .26 ,,, .19 .3E.?,6.1'l .40 .r1 .75n l . l E .3t 24 3'l

Yz 'eypsvu 6oAa.D a burLDrNG pApER AL .55 ,24 .20 .16 .34 AO .5'.1.15 .!l tl4 20 . r l .28 .,11..25

s / ;  p L y v o o D e I I .v .3! .24 .20 t't .33 .51.17 .54 AO .2t .?0 . l  I .26 .24
2t4; \vooo sHr.Art{tNG & .2a . L l o l . t 6 . t6 t q o 1 .?8 a a .?0 .t6 . t 5 .rt1 to o l

t4" zte.D lNsuLATtoN BoAoD & SrDoG.papEL.24 .24 . 1 9 . t 9 . t5 .24 .'15 ,T4 .r5 .24 I A . 1 6 . 1 4 n l , t  I
r q

Y+'e;en rNsutATloN BoARD e ' .11 .2c . t 6 . 1 5 . t 5 .20 .20 ?o n l .20 . t 6 . t 4 . t 3 I A . t 5 .16

I '  R , IG ID  INSULAT ION BOAR,O  &  . . l o . t E . t 5 . t g r t . la l 1 r7 . 1 6 .r7 t e t a . t 6 . 1 5 .14

B U I L D I N G  P A P E R ,  O N L Y 36 .46 .1'.I . t 9 .36 .55 .56 .39 ,5b .,8 .?l . 16 4 l o 1 4 1

/2 '  e les t )u  BoARD e  BuTLDING pApLR. .34 .55 t ' t 14 A' .5'.t.54 44 .)^ .?o t l 4 A oo .rL+

s / ( ;  PLyvooD & a aa 51 .,Lb t ' t .35 .51 \o .54 .3"1; 1 3 t q t 1 n1 o l O L

z){, i  vooo sTEATHTNG I !  s .28 D 1 .11 . t 6 . t a o1 .116 4 1 .,1h o1 4 A t a .rL+ . 1 9 .21
tftr n;totD lNsuLATtoN BoAoD a g'Lde prpeo 24 L I t q .16 . l + t ) ^ t )4 .2+ tr^ . l E . l o . l T 4 l t-1 l o

9/i ue'p rNsuLATroN BoARD & n 10 20 . 1 6 . t f , l 4 .20 ,'LO ,rlo .21 .?o l6 l+ t e . l e . t 9

I '  R, IGID INSUTATION bOAR, '  & { l8 t ' l t ( t e t o . t 6 t ' l t ' t I A . r'l l4 l"L t 1 . 14

t ! - t -  MA//5o



PAGL 6

OVE R,A LL II E AT

F RAME VALTS
T R A N S M T S g t O N  C O E  F f  T C t t , N T S  ' U '

A/O /ilsatArloil 6ETVtEN sf//2'

T A E L L

v F.t  cb)
IXTER,IOR, FINISI{ 5I,I LAT I{ I N G NTER, IOR.  F N srl

* vrru ALL sr{EArHr{Gs tx,ezet al /52'

v o o 9  S H E A T H T N 6 .  H O Q . T Z O N T A L  F l Z 2 t N 6
sY ef ps APL t ls ie roz €H I  N6LL
L x ' r 1 4 t o L  F r N r S H .  T A E  A r U  S p a C E  T H U S
F O C M E P  H A 6  E E E N  I N C L U P S 9  I N  T H E
cALcuLATtor - l  ru '  vaLgL€ Gzoupzv

E ' e s t p g '  v o o p '  6 H r x 6 L L a r '  E x T t c l o c -
F I N I S H .

O  , o ^  
" ^ r " *  

' ! . N L E  R s  r H E  A r R  6 F A . E ,

D E T W S E N  V E N E E A  A N P  S H L A T H I N 6
H A S  N O T  C E E - N  I N C L U P E "  I N  T H L
c e u c u r r l t o x  . f ' u -  v a u u L s ,  s t N c L

T H L  A P ' I  I O N A L  A i . S I S T A N C L  I S

c o N s l r E r L r  U N T M P o R T A N T .

A

oa

o
o

a
]n
G

tt

v
o\

A
d

o
o

=
v,
o

(9

\d

A
d

o
o

z
o
F

3
ao
z_

o
o

a

s

A
d

o
a

z
9
F

J

=
(o

=

A

6
a

\r
d)\

A
d

o
d

z

9
l-

J

=
u,
=

6

6
E

o
o
o

J

(L

1t

6

o
o

J

o-

'.o

d
rl
F
ln

J

o-

\

=
F

J

f

o
o

o

\o
rO\

d
ul
F
10

J

o.

\

;
v

J

J

F
d

d

F
o

J

.L

-
F

J

A
o
o

d
d
F
tn

J

c

\..

-
F

J

A
cl

o
o

z
I

I
J

tn
z

\".

d
if
F
v,

A

-
F

J

o
d

o
a

z
o
F

I
J=
ao
z

\r(.)\

d
g
F
6

o

-
F

J

a
d

o
dl

z
o
F

J=
@

=

rl
6

d
o
E
F
z

-l

=
F()
d
J

d

d

6

d
I
o
a
J

5
E

o
d
A

6
=
F
o
o

rl

z
F

o
J
E
0J

d

6
d

o
o
J

6
L

F
@

r

-s
-
j-

J

d

(,
\o
(f)\

A
ui
Y
\)
4
o
J

o
Ir

FOo MArs tr/salAryOA/ ASE |AELE VE2 (a)(b),or(o)
F4R zEflECr/VL " tVF.3

z  a t r
3 cols
. \vF.4

/6 '  e t lvooo srp lNG $ drak.  r rern .36 .11.1C.22 t q .3E .3t. 3 C 0 \ t ) l . 1 6 3 l q \ o 1

/a"  PL\vOOP SrulN6 {  e 'U 'a r retR . ,G . ) i .L5. 71. r 6.rc A E .34 4 1 .54.14 n l . t E 4n .'15.2(

V O O P  L A P

S H EATH'N6

B U I L D I N G  P A P E R -  O N L Y .54 , t 5 . L l . 1 6 .?4 .31 1^ .13.lt .?o r l .?6 on .?5

Yz" e.(psuw BoAcD e EUTLDTNG PAPER . 3 1 .30 1'.| . 1 9 . r'l .30 , f lg 4 q .31 4o l . 2 1 . 1 6 . t 6 ,,10 4  

% ;  P L Y v o o D v I t .30 Ool n o r q . t 6 .30 4 A Oot . t l .,Lg ,11 I A n ( .10 nn

zyi \tooo sr.tEATurNG & r . .26 t ( t q
. l  I

t < t ( .14 t t . 4 9 , L ) t q I t, , t l 5 4 0 t q

/2" LtGt7 |NSULAT|ON boAep e dro'e. plpco .23 on . lE . t @ . t4 oo no nn .29 4 4 I t . r 5. t4 . t 6 .16

g/i ztoro rNsutATroN BoAcD ry | ! . 1 9 . t 9 . l € . t 4 r 4 . t 9 t o , t 9 t q t q I E t 4 t f . t 4 . t 5

l  R lGlD INSULATION B0An"0 6/ rJ . t l . t 4 t a t l . t7 . 1 6 .16 t ' t. .  I
. t b . t 4 t 4 t l . t5 . 1 5. t+

Jr

I  NT l 'q , lo l ,

F I N I S H

€ f  ! 7

sxLAtf ,rN6

t u r L t r N a
P A P I E

D U I L D I N G  P A P L S  O N L Y ,116 . 1 9 ,?0 t ' t . t f , L 9 .45 .15 .'L6 4 ( . 1 9 t ? a 4 . 1 8 lLo

7z' c,tpsut/ ' goApD 6, ButLDrNG PApER,,.14 .ag . t 8 . 1 4 .a4 .n5,,L5.24 .,$ . 1 6 . 1 6 . t 4 4 l t 1 . l E

% ;  P L Y v o o o & I I .n4 o^ . t a . t 0 .1t ."8 .'15 .'14 4 4 . l a . 1 6 . l+ 4 l . r l .18

z/si vooo sHeATllNG e I .75 t q .rT . 1 5 .ns.24 !t5 .116 ,'15. 1 9 rl t q o4 . 1 8 .e0

/z' 9,.tGtD TNSULATTON OOARD e dlde. ppeR, . t 9 . t 8 . t 5 . t+ t o . t9 . 1 8 . ta t o . l a . t ! r 4 ltl r7 . t 4

yi Etctg tNsuLATtoN boARt & r ! . t 6 . t6 , 1 4 t.t l t .16 . 1 6 . t6 . t 7 ,tc . t5 r n l l . t 5 l 4 t 4

t' p;lctg tNsurATtoN boAtrD & I I I t .t4 I t . l l . r0 .r4 . t4 . t4 l q . t4 r 4 l l . t0 . t 5 . l t t1

+--eoM-!4-oN 
o

B R I C K  V E N L L F .

B U I L D I N G  P A P E R ,  O N L Y .v 4A .'14 .?0 . tE .t+ .,',L .5'.1.3+.55 .25 .'LO . r  I .10 o 4 .'15

/N ,GYPSUM BOAR.D  &  BU ILD ING PAPER, .50 .30 nn t o .r1 .30 .49 .'19 4 l .n9 .2r'. t6 , 'L) .,1,0n
|  ! t E R r o R

F t N t s r l

S T U  P

S{LAlc 1x6

t Lo6. ?^PZ^

% ;  P L y v o o o & I t .5o,,I9 4 0 .19 .16 .30 .?a ..19 .3o na . r6 , 1 0 ,,8 .?0 44

r%i vooo sUEATHTNG c/ d .rL6 . ' t) t q .r l . t 5 .25 .4+ .,L5 .L5 t q , 1 9 r ( 4 n . r8 l9

t/.1' e-tctz tNsutATloN BoAQ.D A dly'o. prpeR, n4 oo , t 6 .r5 . t+ n4 n l 4 4 .fl' .27 t 1 . t 4 .?o t8

3/+'P,teto |NSULATIoN BoAgD & t t t q t q , 1 5 .14 . t t .19 . t 8 tcl . t 9 . t 9 t ( . l+ . t t . r 7 . t 5

t '  crGrD tNsuLATr0N BoAQ.D & t 1
" t . t 1 t 4 . t t t l . r l . 1 6 .16 t 1 , t 6 . 14 t 0 . t l . t 5 t+

I N S U L A T L '  S I ? I N G B U I L D I N G  P A P E R .  O N L Y . 29.29 o l I A . 1 6 .28 D C .50 , L O
t r l I A . t b 4 ( t q 4.)

(t4rArl-g-N BP.rc14)

I  N l  ea . ron
l N r 6 H

sr!"

S H E A T H I X (

B U I L ' I N G  P A P E F

Y,L.  GYPSUM BOAPD & BUILDING PAPER. . L O .26 .10 t a . 1 5 . L 9 1 1 .'L6 o 1 . L 9 t 0 l 1
" I

o 4 t A

% ;  P L Y v o o D €r T I .26 . L O . r l . l ) , t o 4 a , L o , r . 1 9 , r l 22 . t 6

2%;'\ tooD sr.rEATr. lNG & i .25 a t ) . t 8 ,  t 0 . l + n 2 4 4 ,'L2 .'15 .1rl . r l .,lo , t 9 . l E

yzo" zteto tNsuLATloN BoAED s/ dLt'G pApER . t 6 .10 l q .?.o.20 .10 . t 4 . 1 6 r l f ,

3/+" R],eto INSULATIoN BoAR.D e n I . l e r l . t 3 l a l 7 t l' ,  I
. r J l 1 . t 4 t 4 t 0 . 1 6 . r J . 1 4

I "  g IG ID  INSUTAT ION BOAQ,D  & . 1 6 . t 5 l 4 t o l l , 1 5 . r 5 . l b . 1 5 1 A t o . t l .t2 .13

7*z- nay /5o



P^cL  7

OVERALL I.IEAT

FRAME VALLS
TBANsMrssroN coLFFrcrENTS' I ) '

MA99 /NgU/Af/O^/ 0tfn/tElV 97U29
TA6LL
V F.2 col

THERMAL CONOUOTVITY O/  IN 'ULAT O N k, .24

c o E F F r c r E N T
V I T H  N O

I N S U L A T I O N

B L T  W  E E N

sTUPS; .

bLANKITS OB BATTS PLACLD
A 6 A T N S T  E _ I T H L R  S I P L ,
V I T H  O N L  A I R  S P A C L .

Ar4 €PAC

B L A t

bl11'

SLPAI
A I R  s l
A T L

I N S U L
A T I o N

(
ExTEAT(

I  KETS
i  c E N '

IATIN6
rACLS:

:.AST

iffil

OR

l"ql,,

TVO
LACA
3/4'

f ^ ' q
fsrrcer
I
I
l-
tTEEloF

BLAN KLTs
BATTS OR
F I L L ;  N O

A.lR SPACL.

I N S U L A T  I O N

ForL  s \o l l c?
INTEBIOR F IN I 'H
BLANKE.Ts OB D^TT6
CENTLqLP, SEPARATINd
rvo Arh sPAcLs;  . .
eAoH AT texsl zzj

A t q
6PACeS

fHICKNL5.S r /
l N s u L A T r o N  I

l " t ' /c I l v i 3" tYz 2" 3vi' l ' l/2" o u

n q . v  I
' v 9 , u t t , v2 .o l .0G . 06 . 0 5 .01 . 06 . 0 6

t) . 06 .0 ' l " 0 6 .vto .05 . 0 8 . 07 . 0 6 . 0 5 . 0 6 . 0 1 . 0 6

t .09 . 0 8 n ? .u to . uu .08 . 0 1 . 0 b . 0 5 .08 . 0 1 . 0 6
4 .09 . 0 9 n'7 , U 9 , uto . 0 8 . 0 1 . 0 7 . o5 .08 .o ' l . 0 1

, t , nq . 0 8 -u(0 . 0 6 n o . 0E , u l . uto . o9 . 0 6 . 0 1
. t 6 . 1 0 NA , 0 ' 1 .0 '1 . 0 9 . 0 E . 0 1 . 0 6 .09 . 0 8 .0 ' t
t ? . l o .09 n o n'? .06 .09 , 0 8 . 07 .06 . 0 9 . 0 9 . 0 1
.rE . 1 0 nq . 0 8 n 1 . vto . t 0 . 0 6 . 0 1 .06 . 1 0 .08 . 01
ro . 0 9 . 0 8 . v  I .0 '1 . 1 0 . o ) .08 .oG . 1 0 . 0 9 . 0 8

.20 .09 .06 . 0 7 . t 0 ,09 . 0 8 .06 . 1 0 . 0 9 . 0 E

.21 . 1 0 , 0 8 . 0 1 .01 il nq . 0 8 . 1 0 . 0 9 . 0 8

. I t
'l- .  r0 . 0 8 . 0 8 . 0 1 t l .09 . 0 8 .0G t l . 0 9 . 0 8

, 2 \ ,L . 1 0 .09 . 0 E .01 t l nOr . 0 E .06 . 0 9 . 0 8
.24 ' l . l 0 60 . 0 8 .0't t l . 1 0 . 0 E . 0 1 . 01 . 0 6
.2 t 2 , 1 0 nq .oa . 01 il , l o . vtt . o j l l . 1 0 .08
, t|t ) og , 0 6 n 1 l 4 . l u . 0 9 .o '7 . 1 0 . 0 9
n 1 1 n q .08 .0' l . t 2 . 1 0 . og . v t t q , 1 0 . o 9

,28 1 rl . 0 9 .08 . l'l . r 0 . 0 9 . 0 1 1 0 . t 0 . 09
DO a il . 0 9 N A . 0 8 . 1 2 . 1 0 . 0 9 . o'l t o . t u . o )

.50 t l .09 .og .08 1 0 . t 0 . 0 9 . 0 7 Itl . r0 . 09

. 4 1 . l + . 1 0 .08 .06 t q . 1 0 . 0 9 .0'7 r n
. t L . 1 0 . 0 9

, ) t . t+ il . 1 0 n q . 0 8 t l . 0 9 . 07 . 1 0 n q

,)) . t 4 l t ) . 1 0 n o . 0 8 r x rl . 09 . 0 7 l x l l . 09
4 i t n. l t . t 0 n q .08 . t3 tl . 09 l l . 0 9

, t t + t 0 . t 0 . o 9 .o8 . 1 1 il . 0 9 . 0 1 . t 3 n q

.5(t . lrl , r 0 .o9 . 08 . t t l l . 0 9
N OTL 3

usL Tl . t  ts
C O L U M N  V I T H

THL LAST TVO
C O L U M N S  o f

TA9LLS

VF. t  (ol  ANP (b)

o N  L Y ,

, l t l . t 0 .o9 . 0 8 t l . 1 0 . u l

,38 , . t 2 . 1 0 n q . 0 8 . t 5 tl . 1 0 .0' l
.39 , . l'2 . 1 0 n q A A t l

. t + l l r n . 0 E
.40 . t 2 . t 0 .09 n e

. l T I I . 1 0 .08
.41 a-) . t 2 . 1 0 Oo) .08 l 4 t l r n .06
, q t 6 . 1 2 o n q .08 . t.+ t l . t 0 nq

,41 (t 1 O n q . 0 8 l q . 1 0 .o8
.44 6 l 1 f , n o . t 4 r n

. l a .o8
.45 6 t \ oq . 0 8 . t4 t q . 1 0 .08

.4o . t @ oo . 08 t f , lt) .08

. . t  I .  t t o . t ) no .08 . t4 . t ? . 1 0 .08

.4a . 1 6 . t \ no n q
. l ) . t ? . r0 ,08

.49 , 1 9 . 1 0 n q . t 5 . t ? . 1 0 .08

.50 . t 1 , 1 0 n q t o . t 0 .oE

tr!.o. eEpr-/5o



PAGE-  6

OVERALL I {EAT

FRAML VALLS
TRANsMrssroN coLFFtc tLNTs ' t ) '

MA9S /NSUlAf/oN BE|VE4./V ,7u"5
TADLL
vF.?(t)

THERMAL CONTUCTVrTy  o /  TNSULATtoN k , .77

c o  E F F T c t L N T

V l T H  N O
I N S U L A T I O N

B L T V L L N
s T  u  P S .

BLANKETS OB BA
A64INST EITI . IER
V I T H  O N L  A I R  {

l ls PLACL2
SIPL ,

'?xcL.

I N S U L A T I O N)

I N T E R I O R

B L A  t

6rTT
srPA
ArB S
A T L

I N S U L
A T I o N

(
EXTERI

.lKLTS OR
s oTNTLRE4
lATrN6 TVO
PACLS, rACr{
LA,SI' 3/4a

cB I NTLq,loq

BLANKLTS
BATTS OB

! l L L ;  N o
A IR  SPACL.

t o r L  D A c K z T
r N T l , E t O R  F r N r t t l
B L A N

C A N T E

T v o
E A C } I

I  NSUL -

aTroN.

(
EXT, '

(LTS OR BATTS

,REP) SLPARATIN6
\ I R  S P A C L 6

ry lersl 474'

#,ll#sr.-
Jl{liilil_

I  N T .

Tll ICKN E-sS ./

tNsul r r rox D t l '/2" 2' 2,/,t 5" llri 2' ,v; l " l ' l t ' , l "

l t .08 . 0 6 . 0 6 . 0 , . 01 n'7 . 0 6 . 0 , .ol .07 . 0 6
. 12 .0E . 01 . 0 6 .0(o n q . 01 .0(o . 0 , .08 .01 . 0 6
. 1 , nq . 06 .07 . 0 6 . 0 6 .08 . 01 .01 . 0 G . 08 .07
. t4 .o9 .06 .01 . v l .06 . 09 .08 .01 . 0 G .0 j .08 .01
. 1 9 t n . 0 8 . 0 8 . 01 . vao . 09 .08 . 0 1 . 0 9 .08 . 01
. l b . 0 9 . 0 8 .0 ' l . 0 6 . 0 9 . 0 8 . 01 . 0 6 , 0 ' ) . 0 6 . 01

.09 . 0 8 . u l . 01 .  t 0 og .08 .u(a . 1 0 . 01 . 0 8
. t 6 il , 09 .08 6 1 . 07 . 1 0 . 09 . 0 8 . v L o . 1 0 .01 . 0 4
. t 9 I I . r0 N A . 0 8 . 01 , r0 . 0 9 . 0 8 . 01 . t 0 . 0 9 .08

t q . 1 0 nq A A .01 t l
l l . 09 . 0 8 .0'1 l l . 09 . 0 8

t r l l t ) , t u A O . 08 l l . 09 . 0 8 t l nol . 0 8
oo . . t 2 t n no .08 . v l

t l
I I . l o . 09 .07 il . r0 n q

.21 . t t l l
l l

nq ,08 .01 t l . 1 0 . 0 9 n' t t l . 1 0 ng

. t + rl nO . 0 8 .08 .t2 . 10 .09 . e l t 4 . 1 0 . 09
, t ) l l . t 0 . 0 8 .08 t q . 1 0 n q .0 ' t t q . t 0 . 09
.2b . t \ il . l v . 09 .08 . t 2 . r0 . 09 n'7 It l . t 0 n€t

. a  t . t 4 il . 10 .09 .08 . t2 . 1 0 n q . 07 l t) . 1 0 . 09

.,lE I L l t) t n n o .08 I A l l n q t q il rtq

.7 t . t 4 t 0 . 1 0 . 09 .0E . t3 il . 0 9 . 0 8 t 7 t l . 09

. \0 . t + t 0 I A . 09 .08 t q l l . 1 0 . 0 8 t ^ il . 09

. \ l .r+ .n . t 0 .09 .08 t q r l . 1 0 . 0 8 . t l rl . 1 0

.42 l ?
. t ' ) . t 2 . t 0 . 09 .08 - t ' l t l . r0 . 0 8 .  r l t l t n

. \ t . i ) .t'l . t 0 .09 .08 tl . r0 . 0 8 . t 4 . r0

. 11 .t2 I .09 .08 . t+ t l . r0 .08 . t3 . r0

.4t . t - ) . t2 I . 09 .08 r t il . t 0 . 0 8 . t+ t l . r0

.3b no .09 . t.t . t 2 .0E
NOTL :

u sL Tr l  rs
C O L U M N  V I T H

THL LAST TVO
C O L U M N S  . /

T A B L L S

V F. t (a) ANz (b)

oNLY.

41 . 1 6 . l o no . t + t O . r0 .08
. 18 . t 6 t 1 . 1 0 no l A t 1 . t 0 .06

.19 . 1 6 . t 1 t n .01 . t+ . t 2 . r0 .08

.+0 . t 6 t 4
- t a . t 0 .09 . r4 t n

. t  I . t 0 .08

.4 t . t a . t 0 nor . 1 5 t o . t 0 .08

.41 - | o . 1 \ . 1 0 .09 .n t l . 0 8

. 4 \ l 1 l ^ . t 0 n o . t 5 t o l l .08

.4+ l '1 . t+ I . t 0 nq t O l t .08

.45 t ' 7 I L I . 1 0 .09 . t ' ) t o t l .08

. 46 7 . t+ t l . 1 0 no . t5 . t ) l l . 0 8

.47 1 I L . t 2 . 1 0 no . r i I I nfl,

. 4E 1 . t 4 . t 2 rn n q
, l - ) . r i t l . 0 9

.49 . t 6 t l l
.  t . t . f t . t 0 .09 . t 3 t l . 0 9

.50 . t 8 . t+ .12 . 1 0 .09 . t 6 . r1 I I .09

tr,!.8. uzpr./so



" - G L  
2

OVERALL HLAT

FRAME VALLS
TRANsMrss toN coLf FtctENTs , t )"

tlAss /^lsatA./oil urtlEEll sraPg
TAbLL
VF.2 (c)

Tr {ERMAL  C0NpucT tv tTy  o l  lNsuLAT l0N ]<' .ro

c o E F F | c r E N T
V I T H  N o
I N S U L A T I O N

BET\VEEN

ST U Ps-.

ILANKLTS OR B/
\ G A I N S T  L I T H L I
V I T H  O N L  A I R

TTTS PLACEP

\  s l z L ,
S P A C L .

l-;n.,,-^r,ou
il

lr
I  N T  L B t o 4

bLAN KETS OB
BATTS CENTERE'
SEPABATING TVO
Alq sPAcEs, EAC!
AT LEAsT 3/4

-"r:+l#ifrL*'
! . x I E B l o B  t N T r B t o F

B L A N K E T S
DATTS OB
F I L L ;  N O

A I R  5 P A C L .

l  N s u  L A T  r o N

EXT, INT.

F O I  L
I N T g

B L A N
c e N T r
TVo
L  AOT

rNsuL .
A' l  roN.

a*r . l

SAEAL7
B r 0 B  F r N r S t {
KLT9 Of, BATTS
:RE4 $€ l  BATlN l
A t R  6 P A C E S  .
t x1 tt-ssI y'a

ll|{lll#^'"

l,'imili["*,  ruT.
Tl r  rcKN Lss 4
tNsur-l,trox * I l t /2" 2' | 2'/2' 5' t '  I  tY, i ' l  l " I l ' / , t " 2 '

il . oE n ? , u l . u10 0 8  1 . 0 1  1 . 0 6 05 .oE . 01 .06
.t2 . 09 A Q

.vto . v v 0 6  1 . 0 7  l . o 06 .08 . 01 .01
, | \ .09 . 0 8 . 07 , v o o8  l . o 06 .09 . 0 6 .a- l
, t4 . t 0 . 0 8 . 0 8 . 01 , v l o 09  1 .08  1 .01 U@ .o j . 0 8 . o j
. t , t n oq . 0 8 . 0 7 n't 09  l . oE l . o8 O(o . 0 9 . 0 8 . 0 8
. t b . 1 0 nq . 0 8 . o'? . 01 t 0 08 . 1 0 . 0 9 .06
t 1 il nq A Q .08 A 1 l 0 oj 08 01 . t 0 . 09 .og

.18 il t n . 0 9 .08 . v  I t 0  1 .09  1 .08 07 . t 0 .09 . 0 8

.t9 l , . t 0 . 0 9 .08 , v l l r  1 . 09  1 .08 01 l l . 0 9 .08
,']0 l() .09 .oE A 1 l l l o 07 . 1 0 . 09
,21 t 0 l l nq ,08 . 0 8 i l  1  . t 0  1  . 0 9 t l . 1 0 . 0 9
tl0

l l nq .08 . 0 8 l ? l . r 0  l . 09 07 il . t 0 . 0 9
.2t rl . 1 0 no ,og t 2  |  . t 0 01 to .10 . 09
.24 t l .,10 no .08 t 2  |  . t o o l to . t 0 .o9
.1, ' I L , l . 1 0 no .08 t2 1 l 09 08 t n . 09
.2b I L t t l . r0 nq .08 I il t0 08 t q
n1 . t+ l t ) . t 0 nq .oo t ) l f

t l t v 08 , l ) . t 0
.28 . t+ . l'I l n nq .08 t ? r0 OE . tv t l , t 0
oa . 1 , . l'l I I nq .09 13  1  . i l  l . r o 08 . t \ l l . t 0

.50 t r t 0 t l . l v n q t 5  I  . n  I  . 10 OE t l . 1 0
, 1 1 I E t l . 1 0 .09 1 4 l . t ? 1 . t 0 o8 . t \ t l . 1 0
.32 . t 1 l l . 1 0 . o j t4 IQ l 0 08 . t+ t 4

. l  L . 1 0
.3' . t 6 , | \ tl .  t 0 .09 t4  l . t2  | . ro 08 . l+ t o . t 0
,3+ . t G , I \ t l . t 0 n o t4 | .n | . to OE . t4 .12 . 1 0
, \5 . t 6 . l ) l l t n no t2 il o8 t+ t2 . t 0
. 30 . t @ il t n .09 r5 lt) il -08

NorL:

usE-  TH l t
CoLUMN v tTH
THt LAST Tvo
C O L U M N S  c f

TAELLS

v F. l  (a) ANU (b)

oN LY,

, ) t 6 l x l l t n nq 5  l . t ?  l . l l o9
,3e 7 . t 4 .t2 t n .09 1 2  t . l l .09
.39 1 , 4 . t 1 ' n .09 n tl
,40 7 . 1 4 . t 2 . 1 0 nol I il

'41 . r l . t 4 .l ' l . 1 0 nOl 1 3  l . t l .09
,4',1 l 1 . t 1 . t 2 t n nol il .09
.4 ' I A . t 4 . t 2 6 l . t \ l . t r
.44 t q . t+ . l t ) t G l . t \ l . t l 09
.45 . 1 8 , t 4 .12 t n

|o l l n q

.4a I A l r t 0 I f n
t to l \ I I 09

t x . lrl . t 0 l 6 l q II n q

.46 t 8 . t 2 l l rn t6 l . t5 l . r r n q

.4 i l 4 I F. t ? I J . l v t 6 l . t ) 1 . t 2

.5a t q r5 t5 . t v r c l J4  l . r , )

f t.6- <-Epry'Sa



PAGL IO

OVEBALL I ]EAT

FRAMT VALLS
T R A N S M  I S S I O N

I EFt ECr /VE

coLFF rcrLNTS 
'u'

/NSULAT/OA/ aET,VEEN s/uPt

TABLL

VF.3
rNsrPE 9gScx tzra?,70', ourstvz rEstc;x rLu'.,-to', trrrrss un,f y' BEFLEcnvE suRFActs .ob

corFF tc t tNT
V I T H  N O

I N S U  L A T I O N

SLT\VE-LN

S T U  P S

FOIL9 RIFLECTIVL TVO SIVLS^ FOILS  R F LECTI L  ONL  S I?L
TVO Aln, sPrcts
L A C H  F A C L P
o N L  S t P L V I T H

R L F  L E C T T V L

M A T L R I  A L .

H.

THREE AIF

TVO FACEI

S I D t  A N ?

FACEP BO.1

WITI.I  REIL

M A T L q I A

sPACt!
)  ONL
ONL
'H 

SIDEI

ECT I VE

L .

I
l=

FOUR, AIR SPACES

TVO FACEP ONL

SIPE AN? TVO
FACED BOTI{ SI'ES
VITH AEFLICTIVg
MAT EAIAL.

TVo ArB SPACTS
ONE FACL' ONL
SIPL  V ITH

BLFLECTIVL
M A T E q I A L .

H E]]
I I  E I ]

c'H E t{r
EXTLRIOR INTEBIOB

Tr{Br.t ArB
t|o rlcr
s rPL  v t ]
RE-FLLCT

M A T E R I ,

SPAGIS
P ONL
'H

I V L
\ L .

H.'

FOUB AIR SPACIS
THBET FACLP
0NL SIPE VrTt{

RIF LLCTIVE-
MATIR,IAL.

I I  EEEfI
]I EEEII

cl t  EEE[r)

. i l .oB .ot . u b . 0 9 . o6

. 1 2 N A . 07 . 0 6 . 0 9 . 0 6 . 0 1

. t , no! . 1 0 . o E n '?

, 1 4 .00) , 0 E , O G . 0 8 . 01
. 1 , . l v A A l t . 0 9 . 07
. t G r n . 0 8 l l n o . 0 8
. t't . 1 0 . 0 6 . t 2 . 1 0 . 0 8
. t 6 il n q n ? . t 2 . l o . 0 8

r q l l n q A A . 1 0 . 0 9
l a . 09 . 0 8 t 4 . t 0 . 0 9

, t l l r2 n q . u 6 . r+ l l . o9
o 4 . t 2 . 1 0 . oE l l .o )

.1t . r0 .08 t l n q

.14 , t ) t n . 0 6 , t L n o

.2 t . t a t n . 0 8 . t G t o

t  t rC . l ? . 0 9 , t 6 . t 2 . t 0
o 1 t+ t ! n o l ? t O ! n

. ?E I A
-  l . t , t l . 0 9 t ' l t q . 1 0

o d . t 4 il n q . t E . 1 0
. ta t - ) l l no l t a l 4 l o
, q l t l . 0 ) . t 8 . t 0
, ' ' l t l . 0? l q . r J
, 4 1 lt) . 0 9 . t 9 I

, , '+ 1.1 , 09 . t 1 . t+
, 4 t t v l o n q on . t 4
,36 . 1 6 lrl . t 0 . t 4
.57 t @ I t ) t n o l

I '1.

.36 t 7 t o l 0 t ) l t4

.59 . 17 t o r n . ? r . t 5

. 40 . t 7 t2 I u a l

.41 l ' 7 3 r n . "12 .  t 5

.47 l ' 7 ) t ) t . 1 2

.4' . t 6 3 . 1 0 1 1 .  t ' ) lt)

,44 I A 5 l 0 t 5 t2
.45 I R \ t 0 C A . 1 6 2
.4C I Q l 0 . l b o

.47 IE r0 . l G 2

.46 IE r q r 0 2+ t 6 2

.49 . r9 t 1 o 4 t 6 n

' r w t9 t 1 l l qa- t 6 2
r.N b JAily'5t



P A G L  I I

O V E R A L L  I J E A T  T R A N S M ' S S I O N  C O E F F I C I E N T S

FRAMT VALLS us/NG FolL EAcKEp /NrEBlo4 F/N/9H
tv/rH REFIEOT/VE /NrI/lAr/Oi/ Efftltil/ trAzs

rNsltE PEst6N ILMp. 70" OUTS\7Z VZSTGN TLtttp. -t0' EMTSS tVtly .f  BTFLECTTVE SURFACTS .05

C O I F I C I L N T

V I T H  N O

I  N  S U  L A T I  O N
b L T V L E N
sTu Ps.

FOILS REFLECTIVL TVO SIVLS FOILS  REFLTCTIVL  ONL  S ITL

VO AIA S

ONE. FACIP ONL

S I ' L  A N D  O N L

ACtD BOTH S

RTFLLCTIVE

HRtt ArR

ONt FACT.P ONL

SIP t  AND TVO

FACED S0TllSrpt
VITII REFLTCTIVL
MATTRIAL.

11+tfl
J+fll-

FouB ArB
oNt tActt oNL
SIPL  AND T

FACTD EOTH

LxTeRtoB tNTeBloB

TVO AIB SPACE
oNE tACrP BoT
SIPES \VITH

RTFLECTIVL

MATLRIAL.

JF11.

ONE FACIP ONL

S I ? L  A N '  O N L

FACEP bOTH

FOUB AIB SPACTS

TVO FACID ONI

SIPE ANP ONt

FACEP BOTH SIDI.

VITI{ RI.FLECTIVT

MATERIAL.

X T E R I o B  I N T E R I O R



P^GL IT

SOLID

MASONRY b/ALLS
OVIR,ALLHEAT TRANSMISSION COEIF IC IENTS

NO /NSULATION

'v'
TAtsLL

VM. I

EXTERIOR F IN IS I { M A I N  V A L L N ERIOR F Nls

L I T H L R

N O  E X T E R I O R ,

F r N r S r {

O R
,, it(

I  C T r r a a n
.  r t v v v v

i6  r re rozr l rox f  s lucco ExTERtoR
INCREASES THE THE-BMAL AESISTANCC-
s o  s L r 6 H T L y  T H A T  F l c u R E t  F o R  

' N o

E X T E R T o R  F r N r s H  "  M A y  D E  u s t  P  v r T H
NO APPRLCIA6LE LR,R6q.

I

9
=
ar-

E
9
d

F

=
o
z

J
J

z
:
J

L

J
J

z
o

F
u
u)
6

A

c.
ul

F
@

J
o

s

yi ro 2' URRIN6 SIRIPS, AS R,I.QUIREDOR. INSULATION

A
cr

o
d)

=
l
]n
c

\5

s

A
cr
o
o

=

@

L

o

s

A
6
4,
o
o

z
o
F

J

:f

6

=

9
9
6.

s

o
r,

o
o

z
o
F

J

f

6
2

A

\'
cr

St
(1\

A
6

o
o
z
9
F

J

.o

=

A

o
c(

o
o
o

\
L

s

o
o
o

J
L

lrc
s\

d.
uJ
F
tO

J

o-

s
-
F

J

=
an

o
\€
m\

ct
uJ
F
o

J
(L

i*
d\

r^
F

J

J

F
El

c(
J
F
tn

J

o-

s
I
F
4.
J

o
o
o

cc.

F
It

J
d

-s
ri
k
J

B
d

o
o

z.
9
F

J

=
(tr

=
s

c'1rl

(a

J

o-

s
t'
F

J

6
&

o
o

z
9
F

J

=
an
z,

N

G(
rJ
F
a

J

G

s
-
F

J

6
d
I
o
o
z
o
tr
J
f

@

=

.l
e
10

d
o

a
d
F

=
cf

=
t-\)
ul
J

L

uJ
c(

G
d,

o
a

J

6
L

tn
ul
A

6
I
F
o
o
!)

z
F\)
d
J
r

CT

A
t
4
o
cO

J

6
r

cr
"li - F

l o, , - <
J

N L
J .

5_s
oJ

F

J1
3g

(/|
D"

\t

s o L r a  c o N c R L T L fOR /,IAS9 /NSAL. USE 7A6LE IVM.4

F,R qtflEcrlt/E /h/SaL. ASt |AEU Vt14
I  A I T

ioLuMM

6" SOLID CONCRETE Stto / aetvtt AecREc lL 11
' lr

+ t .tL 11,23 t o A( xq 42 .re.2( o 4 t9 .32 .26

o" soLtp coNcRETL. i l tr n 10 b\ ^f 1 1 fx t q an . t l .1( ,, o E L l t q .r l Q2, o 1

IO,SOLID CONCRETL, 62 5e^( ,5 o t 2 l r8 ,6 .v ^ t . ) t 3t .2410. t 6.2( , t @

I { O L L O V  C O N C R L T E

OLOCK 6' HoLLoV CoNCR ETL BL1CK ";y_! :.:::" 5c \o t4 ,5324 20 t 1 .t3) / ,1 74 ,'l
. l^ 20 t7 ,I8 2i 24

IZ , 'HOLLOV CONCRETL bLOCK X 4j +u 5 l .10 tlo t j . \ l oq ,10 4q t0 .22 r9 l 6 .2( '10 rL5

6' HOLLOV CONCRETt 6LOCK cnoea toeeeetrz4 l 59 1t ,'n 'll r6 t6 .e'l.tI6 'lg 1 1 ,LC .15 , , )2 r9 . ? t

I2 ' .  I JOLLOV CONCRETE BLOCK i l  n . t ! \G 2( '10 n t , , L 9 o \ C E ,16 t9 t ' l . t \ ."1',t6 .70

6" r{ 0 LLOV CON CRET L 1LOCK :.";i::,8'i/* ,c ,4
rlc .19. t 7 t q O r .24.24 '16

t+ t1 t 6 t5 or, t1 t q

12'H0LL0V CoNCR,ETE tsLoCK 34 12,14 t q t b r5 ftz 2 \ 14 . t6 l 6 . t4.21 t 7 . 1 9

H o L L O V  C L A Y
a l l  I

|  |  r v

En HoLLov CLAy T t  LL  zceus  rno4 4 l 1o 2E . t l ; t l . l E . 1 6 o 1 . 1 4 ;I( 2E ln ,20 r l t5 .rL1 q .11

1 0 "  H o L L o V  C L A Y  T r L L  2 4C ,E
n n rn q0. t 8 16 o a 2 17 ' tb rl0 ,t7 t5 .11 r6

l 2 -  H o L L o v  C L A Y  T I L L  3 5 l 2o oo 22 IE t4 ,11.?l .rI2 .13,T'T. r l t t t 4 2C l b t'l

s o L r P  s T o N L

8 "  S o L l D  S T O N L 1 )8 ) l ."12t1 36.5c )u 4o. 1 I
. l c r l l l 8 t l ,,14.e7

1 2 "  s 0 L r P  S T 0 N L 51.r?.3+15
tl4 r6 34.\'t .\ ' . ) i .14 .2? 2C t 1 N J 1").r]5

1 6 "  s 0 L r D  s T o N L .4i A t ,c 22 . lo) t1 1c.29oc 4 l )c .,12. t9. t 6 .2( 20 q 4

V ̂ /.t5 Jut/ /95o



P  ̂ G E -  I t

V TN T tR

MASONRY VALLS
OVERALL  I {EAT  TRANSMISS ION COEFF  IC IENTS 

*U , ,

NO lNSULAT/ON

TAOLE.

VM. 2
EXTERIOR FIN ISH MAIN  VALL rNTLRr0R  F lN lS l {

*
VE.NE,F.R FACING

F O B  V E N E E R  M A S O N R Y  V A L L S  T H L

M O R T A q ,  6 E T V E ! - N  B A C K T N G  A N O  F A C I N 6
H A 5  N O T  6 E e N  I N C L U t E "  l N  T l l L
c A L o u L A T r o N  y ' ' u "  v r r u l s ,  s t x c r -
T H L  A 9 9 I T I O N A L  R E - S I S T A N C L  1 6

C O N < I ' E A E '  U N I M P ] f q T A N T .

-
9
z
;
CC
o
G
d
F
z

o
=.

J

z

J

o-

J
J

z
o

F()
ul
t
;

d.
uJ
F
<n

J

yi '10 ' l '  FURRTNG STRIPS, AS QUIRI '  fOR INSUATION

A
t

o
o

2
f,
(t,

>.
\,

{(
o\

A
t
4
o
o

z
f,

@

0-

\5

s

A
6

o
to

z
9
F

J

=
an

=

N

9
c(

A
E

o
o

z
9
F
4
I
f

@
z

b

9
cr
-.+
6\

tr
t

o
o

z
9
F-

J

tn

=

A

9
c(

b
o
o

J

tL

\+

s,
o
o

h
J

o-

\o
cN

6.
u.t
F
(n

J

-s
;
l-

J

=
U)

(,

\€

c(

"-lF
tn

J

o-

It

f
F

J

J

F
uJ

d

uJ
F
tn

I

\-t

=
F

J

A

o
o

{
F
1n
4

o-

\el

F
4
J

d

o
.A

z
o
tr
4
J

U)
=

icl-\

&
u.l
F

J

a
-\d

.:
l-

J

A

4
o
cO

z
o
F
4
J=
an
=-:{

c(

F
<n
J

o

\C'

-
F
4.
J

6
c(

o
o

z
o
F
4
J
3
<n

=

il

d

9
ul
F

z
ul

=
F\)
u)
J

4

A
d

o
o

J
o
L

Ur
ul
6,

an

=
F
o
o

u)

F\)
d
J

u
cf

6
d
4
o
6

J

o
L

c(
s)

, F -
o(/)
x<

o.
N

,l.o
I - \

U
4 '

F

1 J

o >
L : J

o

o

k
a
a
\

\

\
\

\J
a

s
\

FOR MASS /NSALAT/oN usL TA6LL lVM.4

FOR SEfttcrlvt /NsaLAr/oN u9E TAELE tvM.4 -
COLUMN

6 'SOLID CONCRLTL,  S t to  /  6awt t  A66aeafz . )1 5 34 I E 1+ 1 53 1 ^ 20 t a ,)x ,12 . Q 5

6 'SOL IP  CONCRETL . . 1 n 5 0 , t a ^n o 1 t l A 4 \ l ' I 1 a 4t) o4 tg l 1 n1 1 l o 4

4 '  C O M M O N  B R I C K 50 46 0 z2 t'l 1 l 7c 1o ^t) 3o 22 t9 . t 6 - L < 20

a "  c o M M o N  b R l c K \5 \ l 9 t'l o ^ 14 ,l\ ,14 l 9 t 6 . t4 ; l ' t I

1 2 ,  C O M M  O N  B R I O K .21 qn , | l I t 5 o l ; t l N A 2 l 70 l 6 t a , t a . 1 8. t 5 l 9

4 '  HoLLov  CLAY T ILL  /  IELL  TH tcK 4 l .). ; 1 9 ,1',
I t 6 2a: 2 8 78 . \C ?8 . 1 1 I A . t @

q r . '10 22

6 "  H O L L O V  C L A Y  T I L L  2 L e u s f t t c < \a ^4 t 9 | l I .'t\ 24 ,24.'lE . t 9 . t 6 \ t l t 9

8 ' '  H O L L O V  C L A Y .  T I L L  ? 18. .11 ' E .21 t q . t 6 I 5 OL t24 24 o r a4. l E t o .t4 .21. t' l . t 9

r 0 "  t l o l L o v  C L A Y  T I L E  ? ,4  
J ' 24 ,14 t o . t 6 . t5 .u o ^ q 4 1 \ 24 l 6 t4 o l . r l . t 9

+' I  HOLLOV CONCRgTL | ^r v tatz a o4^vEa
Lwv^  a&aaa7E

' ) 4 4e c1 7 l 11 t 9 t1 1 0 4 l . J 3 l "12 t 9 t'l 2', . q l .14

6 ' '  HOLLOV CONCBTTL  BLOCK +542 4 q 1 q .'I'.l t q ,TG . lo 4 A ?8 10 28 o l t 6 t 6 .20. r l1

t? "  H0LL0v CoNCRLTL b locK 4 0 18 ,n q 1 t 6 . t 6 q1 26 ea?E .26 20 | l t5 q 2 tq o l

4" HOLLOV c0NcRETt bLocK crxozn a6.4taar. 4 5 .4'L 1q oo\ rI2 t q . 1 6 o9, N , A t ) t I A l 9 2E 4 n 22

8" HoLLoV coNcqETL glocK ' ' ,5 t 1 1 3 ,l+ . t 9 . 1 6 . t 5 .24 q A .24 o \ 24 r6 t 6 t4 . 11 t 7 r9

l?" r{0LL0v coNcRrTL DLocK AO q l 2^ "14 r8 t6 t4 .,11.12,,11 n ) o 4 I E t b , 1 4 a( l 1 t 6

8" HoLLoV CoNCREIE $L$CK':;:;'^"-"";; , 1 l 10 ..r . )q t8 l 6 I .22 ,T2 | l l \ . t+. ' I l t @ r8
l?" HOLLOV CONCRLTE bL0CK 'r ' 1o ., ol I I I t1 t 5 t4 22 . 2 1. .L l oq . 11 l ' l t 5 , | \ t6 t'1

q
\
\
\

s
\l

F
h

\

Foq MAsg /NCuLAf/oAl UCE fAbtE tv/r/ .4

FoR AEFLECT/VE /NsuLAr/Oil usE TAEIE tt4l/.4' IAST
aotuMN

6" SOL| D CONCRETL, Stuo y' Gatvct acaltaarL G' 56 ) 9 18.
'21 l8 ) u .1t .14 .71, 15 .2+ o i I 8 'la 2 \

6"SoLrP CONCReTg. 5 t .b3 34 .1! OA t 8 \7 34 a a 5 t 2? on l 1 72 1 \

4 '  coMMoN 6A tcK 55 I ^o Tt t )4 ,10 Lo \0 1 l 2 t .12 l ' j q') 1 l .'t+

6 "  C O M M O N  B R I C K ,11 4 \ ' ro t q t 9 . l ' l ."264 q L .26. '15 r9 t 1 . l f -22 I A .20

t 2 "  c o M M o N  b R t C K . ,o .'n " l l
' l l . t , t . 2 1 . 2 1t22 2 l . t t I r5 t 1

4 "  H O L L o V  C L A Y  T LL /  cEtL  fH lc4 48 .+41c to ,12 , t9 t 1 .10 o q oq .29 '1l, ! A . 1 6 2 0 t lo

6 "  H O L L O V  C L A Y  T L 2 .ELL€ Tslctl . \1 7\ ,l( ,20. \ '1I E t) r, , L 9 ; t \ t q . l l . l r t .,12r 8 n i

8 ' '  H O L L O V  C L A Y  T t F  o . \6
'11 ' lE . t t t 9 t 5 NA LA .2e q 1 t1 . 16 .), , 1 8 ,1

I O ' '  H O L L O V  C L A Y  T \ t 74 t ) r r l L l g I t a lE t2 14 . 1 1 . 1 6. t 4 .22. t 1 t 9

4' H0LL0v coNcRtTL bLocK'^i2z"-:; ;r2 \ 6 .1. 11 24 10 l" l 15 . 1 1 .14 rL 2 t9 . l ' l .1+
8 ' '  H O L L O V  C O N C R E T L  b L O C K +E.44 70 22 t9 t1 10

f)o 2 .'19 fll I A . 1 6 r . ' lu L I

12.  HOLLOV CONCRLTL bLOCK 41 .40 rlg 1 A .Q l I B t6 4e. 4 1 Lt 1q .rn t 8 t 6 .24 t9 2 l

4'H0LLOV C0NCR,LTL \LOCK ctuozq aa.REa,y'/46 .4+ 1a 10 ,22 t 9 I .7(. . 'Lo oq 4 l o q . 11 , t 8 , t b .t)a QO nt

O,.  HOLLOV CONCRETL bLOCK 3 b .74 ILE: t 9 I , t 5 O E oL O A 1G t g IG I E . L',l t.c

12" HOLLOV CONCRLTL gLOCK .n4 OA t A . 1 0 . t +.24 . 27 ,)\ r 8 . 1 4.21 t q

6" U0LL0v C0 NcRETE bL0cK "s"ff.'"^z'il.:fi , ^ 1 ) 7 l 2? O A t8 t 6 . 1 4 .23 .22 2\ 't4 21 t 8 t + . t 6

12" H0LL0v 60NCRETE BLoCK . t l 10 .Lt 7 2 . r 8. 1 0 . t 4 .,22.rl,l '1,)
. L ) 22 I I t , .20 6 r n

f ^/ t Jur/ /95o



P A G L  1 4

cAv  l rY  ovERALL IEAT TRANsMlss loN coEFF lc lENTs 
f  
u "

MASQNRY VALLS No /NsuLAr/oN
TAtsLL
VM. 3

EXTERIOR VALL I N T L R I O R  V A L L I N T L R I O R  F I N I S I {

N O  E  X T E R I O R

F I N I S H

O R
, . *

I  S T U C C O

l N  c A L c u L A T r o x s  . f " u "  v A L u E s  F o R  T l t E
C A V I T Y  V A L L 6 ,  T H L  T H L R M A L
T A A N S M t . f I o N  . f  I H L  T I L S  I g L T V E E N
i x T e R r o S  A N p  i N T E R T o R  v a L L t  H A €  N o T
B E E N  I N C L U 9 E g  S I N C E  4  H A S  L I T T L L  I T T E C T
! p o N  T H E - " u ' v A L I L  f  T H E  v a l l s  s H o w N -

*  THe rzqrTrox , /  s l r tcco txTERroR
I N C B E A S E S  T H E  T H E B M A L  R E S I S T A N C E -

s o  S L T 6 H T L Y  T H ^ T  F I 6 u q E s  F o R  
' N o

E X T E R I O R  F I N I S H . ,  M A Y  D L  U S E P  W I T H

N O  A P P R S C T A B L L  L R l , o R ,

tn

=
L

E
o

a
ul
F
z_

o
z

J
J

z
?
J

o-

J
J

z
o

\)
-l

d

6

&
uJ
F
@

J

A.

ic|

t l i to  z '  FURRING STRlPs,  AS REoulRtP foR lNst ATION

A
6

o
cO

<n
o-

rJ

\@
(aN

B
d
4.
o
o

J

(,
G-

\'

\c"_\

A.
6

o
o

z
o
F
4.
J

f

<n
z

A

9
t

s

A

E

o
o

z
9
F

J

f,

(n
z

A

9
d.

i+

A
d

o
dl

z
o
F
4.
J

=
ln

=

A

\t

6

A
o
o

J

o-

rt'

b,
o
o

J

o-

r@
cr\

c(
d

F
@

J

o-

s
;
F

J

z
J(,
o-

I

\co

d

uJ

F
lt1

J

o-

i.t
rN

=
F

J

J

F

t
.l
F

@

J

o

\s

-
P

J

b
o
o

G

F

A.

:s
=
F

J

A
d

o
d)

z,
I
l-
4
J

5
a4
=

:s

d

lt1

G

s
:;
F

J

A
6
4
o
aO

z.
I

J

=
lt1

=
i.r
o\

c(

F
<n
4
J
G

-\C'

f
F

J

6.
d,

o
d

z.
o
F

J

=
tn
z

J
A
(t

t
o

cc
ul

z

d

\)
uJ
J

cc

d
d
<.
o
o
-J

5
L

ln
ul
N

(n

=
ts
o
o

uJ

=
o
d
J
L

C

b

cr
4
a
rO

J

5
lr-

d
uJ

SF
o . {

N J

i "
{=^
i \
o .

=
J?
o J
[ -

z

(,
L

tJ

\
\

\
\

a
u
\
\

\

fzR AtAss /NsuL. usE rAtrc tv/v/.4

F2R RtfucilvE /NsuL, ust TAEIE tvfi/4 - tas r
COLUMN

4 "  C O M M 0 N  b R t O K .34 I t-l I .24 t 9 . t o , t J
q Z ' l 1 l,bl 'l4l t8 . 1 6, t 1 2 l t 1 . le )

e "  c o M M o N  9 R l o K 11 L 9 l lLA .?0. t 6 . t 4 t3 ?0 .20 ,102 l 201.t6. t4 t 4 .rE I E . 1 6

4 ' H O L L o V  C L A Y  T I L L  / c t r L  r H l c K 7 n 10 O A ftt .r6 , 1 6 t4 7t oo 40 ,l\ 1\ t 8 t q t1 n n
l 0 . 1 8

6" HoLLoV CLAY TILL 2 ceue Ti l .K '11 10 10 t @ . t 5 l \ .10!10 o l l o , t1 r 1 . r8 5 . 1 6

g ,  H 0 L L o v  c L A . /  f 1 1 _ g '16 ,1, ,?( o n t o . t - l , 20 . t 9 t 9 t6 t4 l 1 . l g l 5
t_t/u!!]ll]!.tu/

4'' HOLLOV C/oNCRTTE 5LOCK'AY"I:ZA'.; ) 5 74 L '
q4 . t 9 l 5 ',1\ 24 .2+.l\ r8 l 6 . t4 .fll . t l . t 9

8 '  HOLLOV CONCRETL SLOCK yl .\o 72 t lA . 1 6. 1 6. 1 4 .22.22 4 2 1 ' t8 t ) . t 1 .qc t 6 . 1 8

4' t{orlov CoNoRLTL bLocK t'"'&LZfrt t2- .\o q7 2l t6 . t+ .t l \ .42.e22 \ t \ l 6 t 5 .14 l 6 t8

O' HOLLOV CONCRITI BLOCK 26 o 1 2c 10 t6 t4 . 1 1 t q . lol n n t6 l+ l 7 r8 t 5 t 6

6" H0LLov c0NcRtT L bL' (K 2!12'L2',i',"f{.14 O A t9 to) t 5 t4 t1 tg r8 . r8 t 9 I E t 5 t3 r O t4 . t 5

s

\

s$
s\
\q!

R$
\ \

s\
Bs
ul l
r S
:i r'i
q q

\ t
c \ \

\ a
. a
\i'

i

4" HoLLoV CLAY TILL /  OELL rHtar. llsl 2E ot) r1 t 5 t4 .e2nl n l ,l,l n l l \ r9 . t 6 . 1 1

6 "  H0LL0V  CLAY T ILL  2  .ELLS  rH roK 1 4 ,,)4 t q . l t 6 . 14t t t j . t g l 9 10 r9 .14,ltl I 7 . t 4. 1 6

8 ' .  H O L L O V  C L A Y  T I L L  ' '  { 1\ .,I4 , t9 . t - l 5 t 4 t 1 l g t 8 t9 t9 t9 . 1 5 t4 t2 t4 . t 5

4" H0LLoV c0N6RETt bL9(.(''^izealtiit A,' . t l .,8 1t la l 6 t4 q e2 25 77 t 8 t6 . l + ot r6

O,' HOLLOV CONCRETE tsLOCK .I i l 4 0 OA .rl,l ,rl't t '1 t q l4 4f, 2 l . 11 ,lrl n l l 1 l 1 . l o l 1

4" r.rollov coNcqETr BL'LK ElESf^re cq 28 22.22 r l t a t4 "122 l ." l l r22 . t l t 5 . t 'a tO l 6 t'7

8" I{0LL0V CONCBETI. DL0CK i l O A 24 . 1 9 t 5 I t t x t q r6 t j l 9 t 9 t 5 t4 r O . t'1 t+ . t 5

8" HoLLoV coNcntTE bLjcKzrf|'ft;ilafr 22 I E l 8 I r 4 t2 t8 l ' t t ' 1 r8. tE t4 . t 1 t2 . 1 6 l \ . 1 4

4" I IOLLOV CLAY TILL /  oELL TH/24
'11

L V
,IO 70 t 0 I E I , 'IU .101 l t o . t1 t \ t8 , t 5 t6

6" HOLLOV CLAY TILL 2 cEtLt  f , / /c4 '
t l4 1 4 IE IE t ) t \ t2 .rE l 8 c t1 t8 .r5 t x t2 t6 14

6 ' H O L L O V  6 L A Y  T I L L  "  "
t1?' o o r8 t8 . t 5 . 1 1.t2 . 1 8 t '1 l 8 I A I A . t+ .n 16 t \

LJa l | l t t \ r t Iw

4' HotLotv coNcRETr bLaLK'^;z:A;zI;i 1 q 18 T',)22 . l l l 4 .'l,I o l .11.,112 | l . t - l \ tq t 6 l 1

8" |{oLL0V C0NCRLTL DLo'K
q 1 ,LA20 ,L0 l 6 I t3 o6 ?0 o 6 ,T

. t o
I A l \ l 8 t 5

4" HoLLoW coNcqrTE bL}cK ̂ iJAZ:.r. o 1 'l( o n ,?0. t @ . t 5 t 1 .?0 ?0 ,L N A . t o , t 1 t t8 . t 5 . 1 6

8" HoLLov 60NcP,tTL bloc( .2i t8 , t 8 t q t \ .t2 .18 l8 I E l 8 . t4. t 1 lrL t o t 1 . t a

8" HoLLoV CoNCREI L bL0Cl,cifif"2"'ffr/oi; 1 l .11 n | l t4 t1 I l l t o l - r r1 l'l -14 l ( ) I I l \ . t a

{\t
\
\
\
\\
\
\
s

s
\

4' uo-LLoV aAy TILL / IELL THto4 ."16 ' lu t 6 l 5 r 1 o 6 t ) i 2 't0 k t4 tq .lE t 5 . 1 6

6" HOLLOV CLAY Tl  LL 2 .etLs fHt .K t14 O A . 1 8 l8 t 3 t2 r q l 6 . 1 8 r9 t 8 l 3 .t2 t o t+ I

E "  H O L L O V  6 L A Y  T I L L  , ' o 4 .,12 r t I A t ? t ) ,lrr t c . r l . 1 6 I R l 8 r x .lrl . t v I

4' l.rOlLov c0NcRrTt \L1LK "xiaL'JIrt: 1 q ,16 ltQ ,12 t 1 t4 .,12o t .Ql !I'l .Ql r ' l I t I t6

8" HoLLov coNcRrTr 8L0cK 1 '1 16 10 20 6 . 1 5 l l ?0 .10 ,10 q l ,10. t 6 t+ .t'a . r 8I 6

4'' HOLLOV CONCRETL 5LOCK ;:ZZZ;^rE 11 2C 10 6 I t .?0 ?c 10 1 l .10 l 6 I A t 1 I E 6

8" I,IOLLOV CONCRETL tsLOCK O  21 . 1 8t 5 t 7 l2 l 8 l t I A t 8 r8 t4 l'l l 6 t \ t 5
IJJJJJY L!-l--Y o" l{oLlov coNcRETt bL0cK'<1i:'ia2';L:i. . 21.rLl l'l l - I t+ t? I t6 . | l I t ' t . t a . t 1 t l l 1 t4

r.il.6 Juzl /r5o



? t \GL 15

MASONRY VALLS
O V E R A L L  I ] E A T  T B A N S M I S S I O N  C O E F F I C I E N T S  U

ty'/TH /NfiULA./ON BErVft,Al FA84/N6 SrB/PS.

TAbLL

wM.4

COLFF ICI  LNT

V I T I ]  N O

I N S U L A T I O N

I N  F L J  R R I N G

S P A C L

MASS INSULAT ION

I

REFLTCTIVL  INS ,ULAT ION
EACI. I  AIR SPACL AT LL^ST Y4 LMISSIVITY .O'

. roM rNAL)
q R t  N G .

A,cL 3/+'

2 ' '  N O M I N A L  F U B R I N G .

sP^,cL l5/o"

REF LE,CT IV  L
I N T E R I O R
F I N I S H

I '  b A T T
O B  b L A N I
(coveResr

C

'LI,
rED)

I
I
l-
T  r8 r0 '

TT

4LT

I N T  E A I O 4

2 bATT
OB bLANK
(corrpBrs:

t T

; tP)

)
ERIoR

ONE A IB  SPACL

FACLD ONL

S I P L  V I T H

RLFLLCT  I  VL

M A T E B I A L .

'////) fl
/ / / / t  l l

7///) #
;///a #)

ExTEqtoB tNTLEloq

TVO AIB SP,

EACH FACE'

s l 9 L  V I T H

R E F L E O T I \

M A T E R I A T

\cLs
O N L

I

I
r)
LBIOB

TVO A IR  SPACLS

O N E  F A C L P  O N L

s t P L ,  A N P  O N L

FACLP BOTI{  SIPES

VITH  REFLECTIV I

M A T L R  I A L .

'//)

3
EXT[-RrOA

+
+

INTEBIOAT

k VALUL ' k'?4 k . 2 7k.3ou.24u.7iu-30Y''14k ' 21l(.30 O U T S T D L  P L S I G N  T L M P E R A T U R L  -  I O O

l l n q n q n q . 0 8 . 0 9 N A .0(o . 0 1 . 07 .0) n e .08

. t 7 n q . 1 0 . 0 6 .06 n q . 0 1 . 0 ' 7 . 1 0 .08 . 0 9

. t b l o t 0 il n A n q . 0 9 . 01 .08 l l .09

, 1 1 l l l l II n q . 09 t 0 . 01 . 0 8 . 0 8 . l"l .09 r n

. 1 5 l l l ( ) L o g t 0 . 01 N R . 0 8 t x l 0 rl

. t 6 l / ) l 2 I O L) l o n q I . l L I

t 1 l ' I l 4 ) l o 0 l l N A , 0 8 n q . t 4 . r0 . l ?

, t E l 1
I l o rl OA . 0 9 n q .  t 5 il .12

r q l 4 t+ \ t l l l l'l A q . 0 9 r 6 l l

t A
t a t ' ) I I il t2 , 0 8 , 0 9 l 0 . t 6 . t ? . t 3

.21 . t+ r5 b l l , I,L t q n o n q l o . t 7 . l ') . t 4

on t v 6 I I . 1 2 I 
',') n q . 0 9 t 0 . t 8 . t ? . t+

0^ I - ) t b 1 t ? , l ' l t ) 1.\o l 0 t 0 I A . t \

14 . l ( o IT 1 1t ) t 3 n q l 0 r0 r9 . t )

. l ( o t 7 t 8 l') . t \ . t 4 o 9 . l o I I .20 . t 5

. 1 0 t b t 1 t 8 .  l "L t 4 n q . l o I . L U . t.t . 1 6

4 1 l 8 q l \ A l ^
, r T t o t 0 l l o l . l + . 1 6

,18 I E 9 . t t . t 4 t4 . l o t 0 l l or) t+ t 7

1A . t E r9 a n r 1 t L r l
t a . 1 0 I I rl , , }2 I A t a

r0 . 1 8 t q . 2 0 I A l 5 . l o rl I I . 2 3 . t t r7

. 1 1 . r 8 . 2 0 n l . 1 4 t 5 . t 0 ,l IE

, a  L t q . ? 0 t ) l t4 \ . t b . 1 0 t l . l ' l
,14 r n

, 1 5 . 1 9 a i . , /2 t4 .  t l t 6 . l o il t o
I L . 1 6 t 8

AL l q . 1 1 . 22 t+ t 5 l b t n t l . 1 2 , ,1 ' . t 6 . t g

. 2 0 . 2 1 a t ) t4 t 5 l 6 l 0 il . t 2 . 2 6 . t 6 t q

. 7 d o n .2',1 t+ t l l @ . t o rl l" l
N O T L :

u s E  T r { r s
C O L U M N  V I T H
LAST  TVO
C O L U M N S  O F

w M . l ,  v M . 2

A N P  V M . 3

, ) t o n . 2 2 t ) ^
t ? t b t l l l l t )

.38 ' , I . ' ) ' ) . ')+ . 1 6 t7 t2 lrl

, \ 9 ' L . 2 \ . 2 4 l , . t b .  t ' l . l ?

. 4 0 , 2 . 2 3 . ' /4 . l ( o t ' 7 . t') 5

. 4 1 2 . , 1 \ t \ . t b t '7 I \
A A . 2 2 c4 . 2 \ l 5 . l ( o . 1 8 , l . l t 3

.45 . 2 2 . 1 4 . 2 6 t , 1 . t 8 . t 2 b
) t . 1 2 n ) . 2 6 l ( . , t 1 . t 8 .  l" l 3

.4 t . 2 ) n t . 2 6 t b 1 . 1 8 . t 2 a

. 4 4 . 2 1 1 q . 21 I G I 8 . t 1

A 1 O A . 2 ' . '17 l 6 . t l t 8 l 1 t )

. A , c . 21 l b . t 1 l 9 l12 t3
.49 N A . 2 ( o . ' LA t 6 t 1 t g I,L t q

. 2 4 . 2 6 t 6 . 1 8 l 9 t q t 3
' . ^ J e , . / ^ N / 5 /



rox cor, r r lc lENTS *U'

FLOORS No F/N/s/ /  BELo, l /  FLooR Jo/srs

TA9LL

F. I

I N S U L A T I O N tNT t R IOR F IN S F

N O T E :  F I G U R L S  B E L O \ r '  A R L  B A S E P  O N

V L N T T L A T L '  C R A V L  S P A C L  E E L O V

F L O O B  J O I 6 T f , '  A N 7  A R L  C O R R E C T E P

F o R  2 " ( 8 ' J o l s T s  @  r o " o c
A
o
o

B
c(

-

.s
o\

A
o
o

J

L

\

\
o
o

t-
tr-
o
(n

cr

cc

"JL

z
N
J

= a .
6g
A F

O u -
o o
>\n
D

c ( s
4 Z
I <

.t
u
o-

\,
z
A
J

l .

O N

>o
a>
u l F
J t L
o O
za-:
l - o
E Z
t{y<- \

=
A .
I A
= o
o9

, F
lLI L

J O

;(/,
l--B
- z

hq
l-< K
N{

c l
u J l
L
4
D-

\J
2

L
J ^ .
_ A

f o
s i o

3 J
ul O-
J

oic'
z-\
J b

=^z
-\<

t i .
z t \
I o
J O

=>or
i0-

J t *

F-\

5)
I
0-d
(]o u.l
{ a

loJ

N O  I N S U L A T I O N 31 .39 1+ t q . ' ,  I , \ \ .75

MASS
INS ULATION

V A P O A R  E A R R I L R

k 3  2 4 . 1 0. 1 0 .0? n q nq no nq .0)

2 , , M A S S  I N S U L A T I O N k = . 2 1 . t v . 1 0 nq . t 0 . t 0

k  -  . 3 0 rl l l l l . t 0 . t 0 il l l

k = . 2 4 .o l n 1 n'7 . 01.01,01 0l

3 ' '  M A S S  I  N  S U  L A T  ! O  N ft : ,rl'l .08 08 08 . 0 7 .08 .08 06 08

I {  =  .30 .0E09 .08.08 00 o8 08 OE

K = . 2 4 06 v o U 9 .06 . vv 0 6 06 06

4 u  M A S S  I N S U L A T I o N J5 : .21 0 7 n ? .06 .06 .06 06 .076 1

t+ = .3o v l .0'I n ' l . 01.01.01 o 1

P A G L -  1 6

REF LECTIVE INSULATION
@

oNL  S IDL  I  boT l . t  s rPE-s  I

EM/ gs/v/rY . f  arr t tcrrvz
SURFACLi '05

/NS tzL  DE€ /GN rEMP-  70 "
OUTS/PL DES/CN TEMP. - /O-

FOILS RTFLLCTIVI
O N L  S I P L

ONL AIR.  SPACL.  FACE9 ONL SIDL t> t 4 -l'l r 1 . t 4 . t 4

:OILS REFLECTIVI

B0TH S lp t s
.12 .r2 l l . l o l l l l . 12 . t ?

FOILS REFLLCTIVE

O N t  S I P L
, '  FACLP bOTH SIPLS. . t 4 . 1 4 l"I t 3 \ A

. t T
' A

FOILS  RLFLTCT IVT

BOTH S IPES
.12 . t 2 l t . t 0 tl il l l It

FOILS RLFLECTIVE

O N t  S I P L
TVO A IR .  SPACE '  EACH FACLD ONL  S IDL . o q .08 .08 .08 .08 .0E.0E

FOILS R.TFLECTIVL

BOTH S I 'ES

O N L  F A C I T  O N L  S I T L
"  d  oNE  FAcL t  Bo rH .

.08.08 .07.07.07,07.07.07

FOILS RTFLECTIVE
O N L  S I ' L

O N E  F A C E P  O N L  S I ' L

"  "  "  d ,  oNL  FAcLP  boTH
.08 .08 .0E.0E.oE.08 .08 .08

FOILS  RTFL ICT IVE

B0Tr. l  srtrs "  EACH FACLP bOTH SIPLS .07.07.ol .ol .o l .07.01.07

FOILS  REFLTCT IVE

O N L  S I P t
THRET AIR SPACIS.EACH FACEP ONL SIPL. .oc.06 .06 .06 .06 .oG.06 .06

:O ILS  REFLLCT IVE

B O T H  S I ' I S

O N L  F A C L P  O N L  S I P L

{ TVo FACLP BoTH
.04.06 .ob .05 .o6 06

FOILS  REFLECTIVL

O N E .  S I P L

T V O  F A C L 9  O N t  S I P L
"  4 ,  oNr  FAcLP borH

oc.oG .o6.oG.uro .rJlo .06 .06

FOILS  R IFLECTIV I

BoTH Strrs
i l  I I  EACH FACLP BOTH SIPLS .oc. v@ .05 . 05n q .05

7 u 6 JAN./'/



P ̂ GL- 17

OVERALL I {EAT TRANSMISSION COLFFICILNTS 
'UO

FLOORS v/rH FINIsH on aHDEB slpE./FtooB Jo/srs
TADLL

F.2

INSULAT ION

N O T L :

F I 6 U R E S  B E L O V  A R I -

B A S E 9  O X  A  V E N T I L A T E P  C B A V L

S P A C L  B E L O V  F L O O R ,  A N P  A R L

c o R R E c T r P  F o R  2 ' r i f  J O T S T S

Q  t 6 "  O - C .

/+' PLY
FINlgH ON UNPE4

V O O  P
gtPE .f FL. JO/gn

,/z' lN
FlNt,g a

S U L A '
IN UN?84

I O N  B O A R P
9/22 .f FL.JO|S.S:.

N T E R I O R  F N  I S H I N T E RI O R  F  I N st{

B
o
o
>/
A
t
4.
I

: o

D
o
o

)
G

-s

N
o
o

F
u-
o
o

B
\fl

e

t
u)
o-

L

\5
z
B

;D i
; o-o

dz
Oi r
o o
>(f
A
E b
1 Z
I <

t
u)

4.
L

\t
z
L
J I

= b

o ;

t'P
.T 

IL

f o
o (/t
z
f b
, z
Q <

u
z

4s
= o
e9

- F

ib
; (p

F A
J Z

Ir
sf

IC
il
I

f
\t
z

Ec
= o
* o

r >
= J-'i o-
J .
o rc
z.-'
- A

.oZ
\<

!5
\ o=>
oI
-o

d

ils
F- '

; -A
J Z ,

o- r(
?ar
*f

s
o
o

b(

-

\9
o\

A
o
o

J

L

\C'

N
o
o

t-
u-
o
In

N

\6

tr
d
D-

\t
z
b
J .

; s
d8
L F

35
>v
Ds
7 z
r {

r
ut
L

h-

\1
z
f,
J

= .
O A
^o

>o
)>
i l F
J E
o o
z v l

J O

, z
*<

(t
z

5s
- o
69

.F
du-
- lO

Fo
F b
4 z
I

; t
id
lof

!r
u)
L

L

\1
z

5s
=3
= >
] J

! ) L

J

oie
z-\
f t r

s?

:5
39
aI
^o-

uJ

ilq
; -b
) 2 ,

o - ! (

rH
sf

N O  I N S U L A T I O N 31 .25.2\ . t 1 t ) l
, a L .rB .2\ I R . t 9 . t 6 . r q . r1. t 1 . r8.rE

MASS
INSULATIOII

R = . 2 4 n a ,09 ,08 .08 nt .08 .06 .08 .06 08 .08 07 .07.01.08 .08

2., MASS INSULATTON k .  . 2 1 .o9.09 n q .08 o9 ,09 no .oo) .08 08 .08 .08 .08 .0E.08
l\ ' .t0 0? . 1 0 .09 n q .09.01 l 0 . 1 0 o9 09 06 08 0g .06 n o .09

I f . - . 2 4 07 .0'l .0 ' l .06 .0? .0'70l .0'l 0b 06 v g UO .06 06 .06 .06

3" MASS INSULATION k - . 2 1 n ? n'7 n't n ? .0't .07 0't . v l 06 ,06 06 06 .01
R = . 1 0 06 .08 .0En ' t n 1 .0't OE ,0E ,0''l n'l ,07 .06 o7 9 l .0't.07
16 = .24 06 06 .0b .U 06 06 .0(o U ' 0 , 09 0 5 05 0 5 .05.05

4"MASS INSULATION R = , 2 1 06 . 0 6.0(o. 0 6 . u9 .06 06 .v|o vo ,uto 06 , v2 .06 . 0b .06 . v9

k ' . 3 0 v l .o j ,v |o .ob .06 06 06 .06 06 0 6 .06 06 06 06 ,uto .06

2' '  EXPAN'I '  VIRMICULITI  K ' .4E t t ) l o l o il ,l 'I l o t2 tt) t l il nol t 0 t n . 1 0. 1 0

3'EXPANft .P V! .RMtCULrTr k  =.48 t n n q n q . r0 t n r n no 01 09 .08 09 no .09 .09
4' '  IXPANPtP VIAMICULITI .  K '48 09 nol 08 06 .06.08 .08 .08 .08 06 .08 0l 06 .06 OE

REFLECTIVE INSULATION
E At/ ss/// ry .f Rtftzcnuz

SURFACL' .05

/N=/DE- PEg/eN 7eup. 7o"
oufs/2E zLs/GN fEhlP. - /o'

FOILS REFLE'TIVL
O N L  S I ' L

FOILS  P ,EFLECTIVL
DoTH S IpES

:0lLsRETI.rcTrvr
ONE SIDL

l . ) . t 2 . l? .10 il tl t q .r2 .10 . t 0 . t0 .09. t 0 . r0 . r0. 1 0

:OILS REFLTCTIVE

ONL SIPE-
l t l l . t 0 no . t0 r n . t0 . 10 n q .09.09.08 09 .09n q .09

:OILS REFLECTIVE

BOTH SI'ES
.09.o9.08 01 .01.07.08 .0E .07 .0.].07.06 .07.07.07.01

OILS RI.FLTCTIVE

oNr  s lDt
. t 0 l 0 . r0 nq . t 0 . 1 0 . t 0 .  t \J

nq .09.09.08. l o . 1 0 o q .09

TOILS RTFLTCTIVI

bOTH SIPES
.06 ,08 .07.ol .ol.01.07.07 .07.01.01. v t o .01.01.07.07

;OILS BT.TLE6TIVL

O N L  S I P L
n'7 .07.07.01.07.01.07.07 .06 .06 .06 .06 .06.06 .06.ua

,0rLs RtrtLcTtvt
tsOTH SIPES

^vu .06 .06 .05.05.06 .06 . v v n ( .05.05.05.05.05,0, .05

:OILS R!FLT,CTIVE

ONL SIPE.
.07. 07"07.06 .07.ol .07.07 .06 0l .06 .u@ .06 .06 .06 .06

;OILS RITTECTIVE

BOTH SIDES
.06 .06 .45.05.05. 0 , 0 , . 05 .05.05 o5.05 05 , 0 , .0t.0)

/ .M 8 .  JAN



PAGE- T8

O VE,R,A LL

CEILINGS

C O T F F I C I E N T S  
. U

cEtLtNo JO/Src

I { L A T  T R A N S M I S S I O N

NO FLOOB|NC AOOVE

1  A S . L L

c.l

I N S U L A T I O N N ERI0R I N I S H

N O T L :  '  1 6 t J R L S  B E L O V  A R E -  b A S E 9  O N

v L N T T L A T L P  A T T t C  S ? ^ c L  b e T v E e N

c E l L l N r '  4  n o o P  A N z  A R E  c o R q E c T E t

F o R  
' 1 " ^ 4 "  J o t S T S  e  t G "  o . C .

B
f(
4.
o
o

2
:l
(n
D.

\t

s
o\

N
d,

4
o
d

z
f
(rl

D-

\1

1cr

6
cf

o
o

z

9
F

J
f(^
=

s
6
cr

s

N

&

o
o

z
9
F

J

=
g1

=

E

\f

cr

\t
(l\

A
(.

o
ro

z.
9
?
J
:1
(,
z_

N

G
t

A
o
o

5
o-

t{

s
o
o

J

L

\o..\

c(
ul
F
th

J

0-

\c'

=
z
J

f,

tn
TL

\t

\o
(.t\

cf
uJ

l-
@

J

D-

N

t'
]-
J

J

F
uJ

t
ul
F
(/|

J

L

It
$\

=
F-

I

A
o
o

cr
d
F
vl

e

\e

t'

J

G

cr

o
o

z
o
F

)
f

z

-\cl

t
d

(tl

d

:s
-
F

J

A
E

o
.O

z.
o
l-

J

@
z

\+

€
cJ

F

)
r

:s
=
F

J

B
E

o
aO

z
o
F

J=
(tr

=

"JA

6
c(
o
c(

=
uJ

=
F\)
r

E

b.
cf

o
o
J

o
u

@
eJ

9
t

-
F
o
o
ul

z
F\)
cJ
J
L

cr

d
cr
4.
o
o
J

6

IC
@ u l
> F

r i J
ul o-

{ =
J-s
n .

=
J ?
: J
U

:l

o
L

\l

N O  I N S U L A T I O N .68 .o1 .\\ 1 ' , L a 6A q q
.to I .'70O L 55 26 22 .5b . l@ .11

M ASS
INSULATION

I  k= .2+ r l t l .0) .01.08 l l . t 0 . t 0 l t t 0 01, 0 .06 . t 0 .r0 . t 0

? , , M A S S  I N S U L A T I O N k . . 1 1 . l 'L t l r0 0g n 0
. t  L l l il t z l l . t 0 .09n0 r l t l

l l l l

k=  . ?o
ffi

r 4 t 4 t l . 1 0.09 1.1 . t 1 t o t5 t q t l . 1 0,0) t o t n It)

00 .08 .0'l 01,0'l n l ,06.09 08 n 9 .0707 v o .08 06 .08

3 "  M A S S  I N S U L A T I O N k = . 7 ' l n o o9,0E.0' l , 0 n o n q n o 0) o9.08.07n't n t .06.09

k.= . ro 09 .00) .08.0E.0J. 0 .09.0109 0 ?. 06 0E 07 .0) 0) . 0 9

k - . a 4 .0'l .06 O G.06 . v a .01.06 .06 .0'l . v v .06 0b 05 .06 06

4 ' v l ss  rNsuLAT loN k . . 2 1 i 1 n1 06 .04 06 .01.01.0'l 0 l .0.] . u 9 OG o7 0'1 .01

k .  . 3 0 .0E.0E .01 A Q .01.09 .08. 08.01.04. v0 07 01 .01

2"  LXPI \NVL? VEBMIOULITE k '  .48 t ' l . r l t+ t 5 . 1 1 I t t ' l l 1 t ' t . r'l t 4 I A t o l 6 t @ l 1. , t

3 "  E x P A N T E T  V t R M T 6 U L T T L  k '  . 4 8 . t \ t l . 1 0 I A t7 . t 3. t1. t t l l . l u .0j . t 1 t 4

4 , '  LXPANPEP VERMICULITE  K  =  .4E . l l rl .09 nq 08 il .r0 . 1 0 t l . t 0 .09.0 j .08 . t 0 l 0 t 0

/,i arcw tNsuLATtoN BoARz "!d,"{r;t 1 a l q . r'l . 1 , .25.24 n t ,,lb .fl4 rq . . t6 . t 4 !t4 .10 1 l

f nep tNsuLATroN BoAR4 "'"I1FA r8 rc t 5 . t 2 r8 t ' t . t 8 I A . 18. t 4 t ^ lrl . r'l . t 5 . t ,

REFLECTIVL INSULA'IroN EM/Ss/t//ry "f REFtEcr/vL SURFACES -O5

./N;/DE DE?/CN TEMPIRATURE- 70"
oarg/2E PES.GN TEMPEBATURL - /o"

FOILS  REFLECTIVL
O N L  S I P L

FOILS  REFLECTIVL
BOTH S IPLS .

FOILS REFLECTIVL
O N E  S I 9 L

.3' At) .14 t q t'l .31 At) .)1 .22 . t 8 .51.5c.31
FOILS  RLFLLCT IVL

B O T H  S I P L S
.50oq o l . t6 . t 6 0q O A 1S .10OA .20 t'7 .t5 q1 q 7 "16

FOILS  RLFLLCT IVL
o N E -  S t v L

.5t x? o ^ .t1 . t 9 .2) 1 l 1+.51 ,T2.rE. 16.)0 .105 l
F O I L S  R L F L L O T I V L

BOTH S ITLS
1q .25.21 . 1 8 t) ol .21.26Jo,28.20 l 1' t 1 1 t)1 .28

F O I L S  R L F L L C T I V L
O N L  S I P E -

.21 . ' ) l . t 6 IA . 11.'L0.?0 2 l a l . 1 6 t+ . t 7 .)n .20.20

O I L S  R L F L E C T I V L
boTr.{  s lPL6

t g t q . 1 2 t o . t 8 l q 20 t q . t2 I A I R r9

FOILS ATFLLCTIVE-
O  N  E -  q I D E - . ' ) l o l . 1 6 . t 4 , ? l o a DN .21 4 n . t 6 . t 4. l r) .?0.20 "10

F O I L S  R E F L E O T I V L
BOTH S I?LS

t q t q l 2 r q . r 8 r q r q . 1 9 t s t a r o . t 8 . l a . 1 9

F O I L S  R T F L L C T I V L
O N L  S I ' L

t ) t ( t a I I . t 0 I E . t 2 I I t 0 .t5 I A l q

F O I  L S  R E F L L C T I V L
Rc]TI . {  <tDE.<

, 4 . l ,+ t ( ) l l . l u . 1 4 t -
t 1

. l a
I A

. t.t il l t . 1 0 . t 4. t+
F O I L S  R E F L E C T I V L

O N L  S I P L . t5 r q l l , 1 0 . t 5 . t 2 l l .10 I A
l - . t 4

F O I L S  R E F L E C T I V E -
6OTH S IDLS . t+. t 4 .12 I I . t 0 . 1 4 t4 . t 4 . t4 , l ? il . 10.14. t 4. t+

b JAN



P^GL  t9

Ul s s t0N  cazFF l c tENTs
, F/.OOglNO,
,/L/N6 JO/9r5,

O V E R A L L

CEILINGS

1 { E A T  T R A N S I Y
2Zc' r/oo,
AEOVE C

T A  bLg -

c,2
I N S U L A T I O N N T E R I O R  F I N I S H

N O T E :  F t 6 u R E S  9 E L o V  A q E  6 A S e P  o N

V E N T I L A T E P  A T f I C  S P A C L  B E T V E E N
o e t L t N 3  {  n o o 6  A N r  A R L
co\eeoT io  7o4 z"o '  Jo ts l€  e  rc "o .c

u

cr

o
o

2

(,
0-

\t

\a
o\

A
DC

o
o

=
3
(n
o-

\t

\c.

N
cr

o
o

z
o
F

J

=
o
z

A,

('
t

\<tl

\
c(

o
o

z
o

F
J

2
o
z

6,

\t

cr

\$()\

6
cr

o
cO

z
o
;
J
=
(/l

z.

s
\:I

6

A
o
o

J

L

i.r

A
o
o

J

o-

\o
ft\

6
ul

(n

J

L

\c.

t'
t-

J

f,
(n
o-

$

\.
t.N

t
4l
F(,
J

o-

)-|t

t'
F

J

J

F

cc
d
F
(n

J

o-

r't

f
F

J

\
o
o

&
d
F
ln

o-

ic,

t'
F

J

6
6

o
o

z
o
F-

J
=
<t
z,

s

CC
u
F
(n

o-

f
t-

J

B
d

o
o

z.
o
P-

)=
an
z

F}

&
F
<lr

c

\cl

j
F.

J

A
cr
o
aO

z
o

F

J=(/,
=

J
A

(n

o
c(
d

F
z

,l
=
F\)
d

J

L

cr

b
cr

o
o
J

6
r

G

A

a

-
F
o
o

r)

F\)
d
J
L

.rl
cr

f
c(
4.
o
o
J

o
L

r
ul

SE
J

D D -
. l

;R
U

O -
F

]J
?>

f

o
o-

\t

N O  I N S U L A T I O N .30; t9 ., 1 . 18. 1 6 t q O A O A
)e .?6 a r t n . 1 6 01 .23

MASS
rNsuLATr0N

R " . 2 4 ,OJ nc .u6 .0E. v l .01.01.0?,0101.08 0e.01nc 60 0 )

? "  M A S S  t N S U L A T T o N k '  . 2 1 . r0 n q ,06.06 .r0 nq n q . r0n q .09.0€ A Q 0c 09 .o9

k = . 3 0 . t 0 . r 0.01no ,08 r n r0 l 0 . 1 0 r0 .01nc OE r n t0 . 1 0

R ,  . 2 4 .oJn 1 .01.06. v ( n l .07n1 .07.07. v o VY . u9 0l .0't.01

3 "  M A S S  I N S U L A T I O N L < . . ' L I 08 .08 0'? .01. u b .08 n q ,06.08 .08.070a.06 .0'1.08

k . . 3 0 0e.06.07 .07.08.08 08 .08.0E .07.07.0806 .0E

k '  . 2 4 06 .vo .u) 0t .05.06 U O UO - v o .06 .0, .oi .050c.0c. 06

4 ' M A S S  T N S U L A T . T o N k . . 27 06 .vo .U to . vo . v ) .uo 06 UO .06 .06.0b i0 n 9 OGic .06

k .  . 3 0 .07.ol , v 9 0 a , U ( . u l 0'70 l n 1 .01.06 .01 .07

2 ' .  EXPANPEP VEBM ICUL ITL  I {  .  . 4S t 5 t , tl I I , | , . t 5 r 4 t4 t 4 rl . l u . 1 0 I A , t t

) "  LXPA,N?LV V IRMTCULTTL  k=  .4E l l l l 09 0) .08 t l il r l
t l t l l l .09 nr 08 .10 . r l

4 ' '  EXPANPL '  VERMICULITL  K .  . 46 no .09.08 OR .0Jnq no no .01.09.06 0t /1? nc io no

REFLECTIVL INSULATION

oNL SrpL I  bOTH Sr tES I

EM/sS/V/rr "f Rff lEcrlvL su4fAcEs 'o5

/N?/PL 2E9/6N TEL|PEBATURE 70'

oars/DE zEg/G^/ rEMPt4AruRL - IO"

F O I L S  R E F L L C T I V E -
O N L  S I P L

24 .24 I A . t 6 . t 4 .24 t)q 24 .24 t a 1 4 o ^

FO I  LS RLF LLCTIVL
O N L  5 1 7 L ,0 .20. 16. l + l 2 20 ?0 ?0 . t 6 . t4.l'l l q t q Q N

FOILS REFLLCTIVE-
B O T H  S I P L S

. t l . t l r ) . t 2 l l t l . t l . t l t l .t7 .l'I il . 1 6. t 6 l 6

F O I L S  R L F L L C T I V L
O N L  S I U L

.?0 o n . 1 0 . 1 4 r 4 ."10t q .?0.20 .)n ! r I A
- l T .l'I t q t o ."lo

F O I L S  R T F L L O T I V L
BOTH SIPES

. r l .r7. t4. l ? il .rJ. 1 6. t6 t -7
" I . t l r 4 t2 I I . t6 l a

l @ . 1 6

F O I L 6  R L F L E C T I V L
O N L  S I P L

. l ' I l l .r0 l r \ ! ( t ( t o il . 1 0 1 A . t4 . t ,

F O I L S  R L F L E C T I V L

B O T H  S I P E S
il . 1 0n q . r J t q t ) il . 1 0 no t q 1.7

F O I L S  B L F L L C T I V L
O N L  S I P L

t f .l'I il . 1 0 l c . r 6 r r . l ' l il . 1 0. t T .t+ r l

FOILS RLFLLCTIVL
BOTH SIPLS

l l , 1 0.09 r 1 t x . r J te ' il .10no lt) .12

r u  a  J ^ N  / 5 /



General

The tab leson thep reced . i ngpagescon ta i n theove ra l l hea t
t ransmiss lon  coe f f i c l en t r  t " i o * *ende [  i o i  u te  i n  t he  compu ta t l on  o f

hea t  l osse r  t i l ; ; ah  bu l l d lng  sec t l ons .  I n  t he  tab les  cove r ing

bu l l d lng  sec t i ons -hao ing  no "a l r  spaces ,  o r  hav lng  a l5  spaces  bounded

by  o rd ina ry  ma fe r la l s ,  i he  coe f f l L ien ts  have  bee i l  ca l cu la ted  acso rd ' l ng

t .  the procedure and,  iormula recommend'ed '  1n the Heat i tgo Vent i la t lng

and Alr conari i iJ; ;  a; i ; ;T- in the rables for bui ldlns sect lons con-

ta in ing a l r  spaces faced one o"  noth s id ; ;  
" r t r t  

re f le" f , i t te  mater ia l - '

the ca lcu lat lons have n*" t t " iqd"  
"ccora ing 

t9- the--procedure out l lned

in Appendlx  D,  t rCa1culat lo*  , i i  g- . t f fa lng Sect lon Heat  Transmlss lon Co-

e f f l c i en tsn ,Techn lca l  C l r cu la r  No"  7 ,  Fev l sed  January  f9 l+7 ,  pub l l shed '

by theFede ra lHous lngAdmln i s t r a t l on ,Wash lng ton ,D .c "

] .

1 "

The  fo l l ow lng  no tes  app ly  to  a t r l  t ab les :

No  a I l 0wance  has  been  made  fo r  t he  res l s tance  to  hea t  f 10w p ro -

v lded  by  vapour  ba r r i e r  ma te r i a l s ,  s l -nce  l t  1s  so  sma l l  when

compared  w l th  the  to ta l  res l s tanc*  o f  t he  who le  waL l  sec t l on '

ed .  l s  t ha t  f o r  s t l I I  a i r '  The

Is  tha t  f o r  a  w lnd  ve loe i tY  o f

;;1ffi 313 "*"'"nrv 
walls ' and f or

wi th  a l l  t ypes  o f  i nsu la t l on ,  t he  coe f f i c i en ts  have  been  co r ree ted

for the rnluinl l  #";- ; ;-1p stuas on 16-lnch centres" co*ect lons

"ppr iua 
io  f1 ; ; ; ;  and ce i l i t tgs  are noted in  the tab les "

For f rame and masonry wal ls  wl th  fo i l -backed ln ter lor  f ln ish and

re f l ec t l ve  i nsu la t i on ,  t he  fo i f -Uac tea  l n te r l o r  f i n i sh  has  been

cons lde red  as  one  o f  t he  re f l ec t l ng  su r faces  '

?

l+"

Publ ished Year lY
la t l ng  Eng lneens ,

by the Amer lcan Socl 'e ty  of  Heat lng and Vent l -

New York
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Overal l  I {eat  Transmis

bu l l d lngs ,
such as a

In the determlnat ion of  the theoret i -ea l  heat  10ss of

the  ove ra l l  hea t  t ransmlss lon  o f  any  bu i l d lng  u9? t l on '

wa1 l ,  ce l1 lng  o r  f 1oo r ,  l s  exp ressed  by  the  equa t lon :

H=UxAx( t r - tz )

=  Hea t  l oss ,  1n  B " t . u . /  hou r

=  Overa l l  hea t  t r *nsmlss lon  coe f f l c l -en t ,  1n  B" t .u  " /  noa r

l ' " q l - i t ' . 7 -  " r .  d . l f f e rence  be tween  a i r  t empera tu res  l ns ld 'e

and  ou t s l de .

where :

A rea  o f  sec t l on ,  l n  squa re  fee t  '

=  Ave rage  a l r  t empera tu re ,  l ns lde ,  l n  oF '

=  Ave rage  a i r  t empera tu re ,  ou ts lde ,  l n  oF"

The  su r face  a req  (A )  o f  t he  bu i l d1ng  sec t i o * ' , ? t t d  tT " -  
\

average a l r  temperature lns ld.e and '  outs id 'e  the sect lon ( t t  and t2 l

may  be  measured"

The determlnat ion of  the theoret lca l  0vera11 heat  t rans-

lnvolved,  the thermal  eonductances

and .  ex te r i o r  su r face  conduc tance  coe f f l e len ts  '

symbo ls  Used  1n  Ca lcu la t i on  o f  ove ra l l  l l ea t  T ransmlss ion  coe f f l c l en t

k = thermal eonductlvltY; the amouL

through a one square foot area

th iek l  for  each degree F"  temP

surfaces of  the mater ia l  '  Unl

foot /oF " / tneh of  th iekness '

!  = .Res ls t l v l t y ;  t he  rec lp roea l  o f  t he rma l  eonduc t i v l t y  o f  a  homo-

E geneous maler la l  one lnch th lek '

x  = Resls tanee;  the rec lprocal  o f  thermal  eond'uctanee of  a  homo-

f i  gut t "o. .= maier la l  r rxr t  inches th lck '

H

TT

l + -

+t 1

*
z
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C = Thermal conduetance; the amount of

through a one sguare foot  area of

ma te r ia l s  o f  g i ven  th l c l<ness ,  f  o r

fe rence  be tween  the  two  su r faees  "
/ squa re  foo t /oF"

+  

=  O*s i s tance ;  t he  ree ip roca l  o f  t he rma l  conduc tancg '

f  =  F l tm or  sr : r face conductance;  the amount  of  heat  t ransmi t ted in

one hour  f rom one square foot  sur face to  the a l r  lmmediate ly  ad-

jacen t  t o  l t  ( o r  f ro - -m t f re  a l r  t o  t he  su r face )  f o r  each  deg ree -F .

temperature d i f ference between the sur face and the adjacent  a l r .

Un i l  exp ressed  i n  B . t "u  " /nou r / square  foo t r /oF '

Ins ide  su r face  conduc tance  i s ' deno ted  by  f1  and  ou ts ide  su r face
'  

conduc tance  by  fO"

I
? = F l1m or  sur face res ls tance I  the rec lproeal  o f  f i lm or  sur fade

conductance "

a = Thermal cond,uctance of an alr

ml t ted ln  one hour  f rom one sc

s ide of  an a j - r  space to  one sc
oppos l te  s lde  o f  t he  a i r  spac€
d i f f e renee  be tween  the  two  su r faces  "
Un i t  exp ressed  l n  B " t .u  " /nou r / square  f  ooE / "p "

=  Res is tance  o f  an  a l r  space ;  t he  rec ip roea l  o f  t he rma l  eondue tance

o f  an  a l r  space .

l
a

+  o  o  1  +  1  +  c o

T T
" 1  

w z

heat  t ransmi t ted in  one hour

mate r ia l ,  o r  eomb ina t i on  o f

eact r  degree F.  temperat r - r re .  d l f -

Un i t  e i p ressed  l n  B . t . u . / hou r

l -  +  l "  . { . " ^ l --
& r  a ^  I i

4 Z

' ]

lJ  = overa1l  Heat  Transmi .ss lon Coef f tc lent ;  the amount  of  heat  t rans-

mi t ted in  one hour  through one square foot  o f  a  bui ld ' ing.seet i 'on

(wa1 l ,  ce i l i ng  o r  f l oo r ) - f o r  eaeh  deg ree  F "  t empera tu re  d l f f e renee

between a l r  o i l  t f r "  lns lde and a i r  on the outs lde of  the bul ld lng

sec t l on .
Un i t  exp ressed  i n  B " t .u  " fnau r / square  

f  oo t /oF"

I
TT

=  Overa l l  Res i s tance ;  t he  rec lp roca l  o f  t he  ove ra ] l  hea t  t ransmlss lon

eoe f f l c l en t  "

0a leulat ion of  Overa l l  Heat  Transmlss lon Coef f le lent

The  ove raL l  hea t  t ransmiss ion  coe f f i e ien t  rU l  o f  a  bu l l d lng

sec t i on  i s  equa l  t o  t he  rec lp roca l  o f  t he  sum o f  t he  res i s tanees  o f  t he

lndlv ldual  mater j -a Is ,  a l r  
"p i "es 

and gur face f l1ms,  compr l ,s ing the

bu l l d i rag  sec t i o r r "  Th i s  i s  exp re :sed  6y  the  equa t lon :

U=1 +x I+
ro El

x2

K.2
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lChere :  . ' -  =  Res is tane e of  outs lde sur f  ace f  i lm '
?*0

Kt x2

: ;  ,  
- t  

oe tc .  =  ResJ .s tances  o f  t j : e  . na te : ' i a ,Ls  hav ing  th i ckness

f  E2 x inehes and ther ' :ua l  conduct i l - i -Ly k '

1 
- l  

c.t-.r:  - := Resistances of the ;rateri.al-s havlng thermal-
----= _J

[ 1  C2  conduc tanee  C .

l -  ,  i  oe t c .  
=  Res i s tances  o f  a l r  spaces  '

a I  a i

t  =  Res ls tanee  o f  i - ns lde  su r faee  f1 "1 rn '
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APPENDTX B

Conductanee of ,  lL i : l i lpaces,  Fase4 Bot l r  S i -des wi th  Non-Ref lect ive

Mate r la l s

The amount  of  heat  t ransferred across an enelosed a i r

space  depend ,s  upon  seve ra l  f ac to rs ,  .Smcng  thgsga  the  emis ,s l v lUy

o l  t he  su r faees  ene lcs ing  the  a i r  space ,  t he  d i f f enenee  ln  fem-

perature aeross the a i r  5paee,  and the d l - r 'ectLon of  heaf l  f lowo are

ihe most  lmpor tant .  The ihape and width of  an a l " r  spaee a lso af -

fect  the hel t  t ransfer  but  i - t  has been f , :und by exper lenee that

inereasing the wldth beyond f ;  lnches has a negi - ig ib i -e  ef fect  upor l

the eonductance of  the a i r  spaee '

fn  the fo l lowing tab le,  average eondustanee val -ues &re

g lven  fo r  a l r  spaces  faeed  w l th  o rd lna ry .ma te r la i - s ,  f o r  t he  th ree

a i rec t l ons  o f  hea t  f 1ow,  v I z " ,  ho r i zon taL  o r  l a te raL  f l - ow  ac ross

a  ve r t i ea l -  a i r  space ,  upward  f l ow  ac ross  a  ho r i zon ta l  a i r  spaee  and

downward.  f low across a hor lzonta l  a i r  space"  These f i -gures are

average values for  a l r  Spaces having approx imate ly  para l le I -  sur==

faces  "

A.verage Conductance of  A i r  Spaces Bounded by

Apppoxlmafe ly  Para l le l  Sur faees of  Ord inary Mater la le  "

DLreet l .on of  Heat 41ow Average Cond.uctanee (  a)

l _  . 10
' t  

? 2

o J '- /"t

I {orLzonta} (wal l )
Upward. (ee11lng)
Downward (floor)



APPENDIX C

Conductance of  A i r ces Faeed One or  Both Si -des wi th  Ref leet lve

Mate r ia l

I n  o rde r  t o  func t l on  as  tnsu la t i . on ,  re f l ee t l ve  ma te r ia l s

mus t  a lways  be  accompan led  by  a l r  spaces  ad iacon t  t o  - t he  re f l ee t i ve

sur faees.  The r^r ld th of  a l r  space genera l ly  reeommended ls  f rom

+ inch to  *  lnch and exper ien-ce has shown that  lncreaslng the Width

6eyond f ;  lnches wi l l  have l l t t1e or  no ef fect  on the lnsulat lng

va iue  "  i f  t h l s  a l r  space  l s  no t  p rov lded  ad  j acen t  bo  the  re f l ee t l ve

sunface the lnsulat lng va lue depends so1ely  qpon the thermal  res ls-

tanee  o f  t he  re f l ec t i v -e  ma te r la l  l t se l f  ,  wh lch ,  l n  p rae t l ea l l y  a l l

cases ,  i s  ex t reme ly  l ow"

The  re f l ec t l ve  l nsu la t l on  tab les  1n  th l s  bookLe t  have  been

based  on  re f l ec t i ve  ma te r la l  hav ing  an  emlss i v i t y  o f  "05  "  Shou ld

the sur faee become covered wl th  dust ,  e te "  to  a degree t r rh ieh wt11

ra l se  l t s  em lss l v l t y  t he  l nsu la t l ng  va lue  w111  dec rease  l n  p roT

por t lon.  Should th ;  emlss lv l ty  approach "9Ou whl"eh ls  _apprgx lmate ly
the va lue for  ord. lnary non-ref ieet l "ng sur faces,  the ref lect lve

mater la ls  would funct ions &$ lnsulat ion,  s lmply  as an a l r  space

bounded by ord.l-nary materlals "

The amount  of  heat  t ransferred aeross an encl -osed a l r

space  faced .  one .o r  bo th  s l { , es  w l th  re f l ec t i ve  ma te r la l r  8s  1n  the

c-ase of  a j - r  spaces bowrded.  py ord lnary mater la ls ,  depends -upon the

em{ss l v l t y  o f  t he  su r faces  "enc los lng  the  a l r  space ,  t he  d l f f e rence

1n temper i ture across the a l r  space,  the mear: .  temperature of  the a ln

space,  the d l rect ion of  heat  f low and the wldth and shape of  the

a l r  space  "

A procedure for  the ealcu lat lon of  the overa l l  heat  t rans-

m lss ion  coe f l i c l en t  o f  bu l1d , l ng  sec t l ons  con ta in lng  a l r  . spaces - faced
one  o , r  bo th  s ldes  w l th  re f l ec t l ve  ma te r ia l  has  been  evo l - ved  (E )

based  on  the  ave rage  e f fec t i ve  em lss l v i t y  o f  t he  a i r_spaces  faced

w l th  ne f l ec t i ve  ma te r la l ,  t he  ave rage  tempera tu re  d l f f e rence  ac ross

the lnd lv idual  a l r  spaeese and the sum of  the res ls tanees of  the

bui ld . ing sect ion components other  than the a i r  spaces faeed wi th

: :e f l ec t f ve  ma te r la l "  Th i s  p rocedure  has  been  fo lLowed  in  th i s

booklet  ln  the computat lon bf  t f re  overa l l  heat  t ransmiss lon coef-

f i c l en ts  fo r  bu i l d lng  sec t i ons  con ta ln lng  a i r  spaqes  faced  w l th

ne f l ec t i ve  ma te r la l ,  assuming  an  emiss l v i t y  o f  , ,O5  fo r  t he  re -

f lect ive mater ia l  and an err1 i is lv i ty  o f  . tO ' ' for  the ord lnary non-

re f l ec t l ve  su r faces  "
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I n  cases  where  l t  l s  des

t r .ansmlss lon coef f lc ient  o f  bu l1di

)se f lgures are based on the mean

temPera tu re  d i f f e rence  ac loss .  -  :
of : the comPonents other than the'

r t e r l a l  wh i i h ' a re  to  be  f  ound  l n

f loor  construct lone '
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ApproxLmate Gonduetances of  Alr  Spaces

Faeed. one or Both SideE

Wlth Ref lect lve l tatertat  (emlsslv l ty = 
"O5')

Deslgr TemPerature
-200F"  ooF.  200F.

Hor l?onta l  l leat  F low (wa1ls)

l -  space faced I  s lde

I  spaee  faced  bo th  s ldes

2  spaees  each  faced  1  s lde

2  spaces  ( f  f aeed  I  s l de )
( f  f aeed  bo th  s l des )

(2  f aced  I  s l de )
(L  f aced  bo th  s l des )

l -  f aeed  I  s l de )
2  f aoed  bo th  s l des )

.l+9 "l+6

,l+B "45

"23 "22

,22 "21

"il+ .13

"13

" l-0

"h3

"l+2

"20

"20

"L2

.12

"Q9

3 spaces

3 spaeeg

I  spaees each faeed one s l -de

Ueward Heat  F low (Cel l l r=r8s)  i
(A t t i c  space  no t  cons r -ce reo

al - r  space )

space  faced  L  s lde

spaces '  ( 1  f aced  1  s l de )
(1  f aced  bo th  s l des )

spaces  each  faced .  1  s lde

spaces  (2  f aced  1  s l de )
( f  f aced  bo th  s ld 'es )

I  spaees each faced 1 s id 'e

Downward Heat  FIow (F loors)
(Crawl  spacg not  consldereo

a l r  space )

1 space faeed.  I  s lde

2 spaees each faced.  1  s lde

2  spaces  (1  f aced  1  s l de )-  
( f  f aeed  bo th  s l des )

3 spaees eaeh faced one s ld 'e

"14

.10

1

2

ag

as

,68

"3L

"20

.19

"il+

,65

,29

"19

.18

"13

"60

"27

"L7

.16

.T2

3

3

"22

" l-0

.09

"06

"2L

.09

"09

.06

"oB

.06

"19

"09



Fi l rn  or  Sur faee Canduubanee Vaiues

The f i lm ef  a l r  in  immediate contact  wi th  the sur faee of

any  ma te r ia l  o f f e rs  res i s tance  to  the  passage  o f  heab  f rom the  su r -

faee to  the surr r :u i - lu ing a i r ,  or  v iee versa.  The thernal  cOncluetance

of  th is  a i r  f i lm is  known as f i l -m or  sur face et :ndue6anee,  and i ts

va lue d.epen4s upon var ious factors such as t i ie  phys ieal -  nat r : re  o l

the sur f lee,  th ;  d i rect ion of  heat  f low,  tk ie  temperatur 'e  of  the

su r face ,  t he  tempera tu re  d i f f e rence  be t ,ween  the  s rmfaee  and  su r *

z ,n i : n r t  i no  e i r .  and  the  ve loc i t y  o f  a i r  1 - rass ing  ove r  i t .  The  su r face
r  v  u r r u  l r r b  s  + r

cond.uctance va l -ues g iven in  l f r is  append. ix  are average va lues and

are  eons id .e red .  su f f i c l en t l y  accu ra te  fo r  a l I  p rae t i ea l  pu rposes .

Inside surface cond.uct44Leq valgg-q (q ) are gl-ver: fr:r

i n te r i o r  s  
' e  -uased  

on  s t  i i  i  a - ' - r  '

Wkrere the in ter ior  f in ish 6as a h igh l .y  re f leet ive sur face,  t i r 'e

va lues  g i ven  fo r  t he  ou ts ide  su r faCe  eonduc tance  o f  A  h igh l y  re -

f l ee t i ve  su r f ace  i n  s t i l l  a i r  may  be  used "

l t i :1 . . -  
eur faee eonduetanee val -ues ( fe l )  for  movlng a l r

a re  g l ven  fo r  I ' e ru r  t ypes  o f  su r faees ,  vLz t .  I t r ough t r ,  sueh  as  * :b i . reec ;
naveFage  n  sueh  as  w6-oa  o r  b r i ek l  f t smoo th i r ,  sueh  as .  gJ -ass ;  anc l
i lh igh l !  re f  l -ect iverr ,  sucrr  as unpainbed a lumir l l . rm.  The wind ve loei ty

i s  assumed  to  be  L5 'm"p "h "  These  va lues  a re  used  when  the  ou ts lde

su r faee  o f  t i i e  bu l l d i "ng  sec t i on  l s  exposed  to  the  weabher  oPr  i n  t he

case  o f  hea t  f Low down*a rd ,  wher r  t he  f l oo r  see t i on  faees  an  un -

heated.  a i r  space whieh L.s  eomplete i -y  open;  for  exampler the eraw' I

spaee of  a  b lsement l .ess s t ruebune nob prov ided wi th  fcr rndablon or

cur ta in  wal ls  "

( fo )

: ; i l

APPENDIX D

Outs ide  su r faee  eonduc tanee  va lues fo r  s t111  a i r

are  g i ven  f  o r  ave rage ,  smoo th  and  h lg ! : J - y  re fX*c t i ve  su r faces .  These

are i .sed.  when bhe ou. ts id .e sr : r faee of  the bui ld lng seet icn faces an

unheated,  a3d vented a i r  spaee in  wtr leh the a i r  temperabure is  assumed

to be v l r tua l - ly  the same Ls outs lde a j - r  ternperabure ar td  the a i r

movemen t  i s  l ow  enough  to  be  eons i cLe red  as  s t i l l  a i r ;  f o r  exampJ-eo

a  ven ted  a t t i c  space  be tween  roo f  and .  ee i l i ng ,  oF  a  ven ted -  e raw l

space  o f  a  basemen f less  s t rue tu re  "

Ins id-e Sur face Conduetane,e f i "

D i r ee t l on  o f  I ' eab  F l - ow

I lor j  zonta l  (wal l " )

Upward  (ee11 i .g )

Downward. ( f , l-oor )

Averase Conduetanee

j  ^ v ' )

.}. o u,LJ
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Outs id.e Sur face Conductanee fO

Plfectlon of l leat T1 F

Hor lzonta l -  (wa11)  g .O9 q  "00  L f ' 'SO 5 . '2> .

i ; ; ; ; ; ;"-- i ' "ort s"oQ 9.oo 5'2,
p-." " " " ro ( r roo")  9"og 6"oo 5"25

Mov lng  A l r  ( 15  m"P"h " ,W in t ; i )

Rough Average Smooth R.ef l-ee t ive

Surface $urf acg Surf ace Eqlqg.g--

Dlrectlon of l{eat Flo!{

Hor j-z ontal (watl- )
Upward  ( ce l l i ng )

Dbwnward ( r toor)

.7+
I  . 1 0

"44

1"501"65
L.95
l _  .20
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Va lues  fo r  The rma l  Conduc t i v i t y  ( k )  and  Therma i  Conduc tance  (C)  o f

Common Bui ld ing Mater ia ls

Cond .uc t i v i t y  ( i . ( )  exp ressed  i n  B . t . u " / squa re  f oo t / deg "  F .

/ i ' . neh  o f  t h i ckness .

Condue tance  (C )  exp ressed  i n  B " tou . / squa re  f oo t r / deg .  F "
fo r  t he  t i r i ckness  s ta ted  o r  common ly  used .

The fo l lowlng f lgunes ind l -cate va lued,  or  the range of

va lues,  o f  f lkn and r rgt f  whlch are genera l ly  aceepted for  the ealer i - '
l - a t l on  o f  hea t  l osses "

r k t 3 C 0

Ex te r lo r  F in l sh

Al-uminum Ci.apboard
Asbes tos  , sh lngLes -
Aspha l t  Sh lng les  . - - - - -
B r l ck  -  comnon  -  L t t  t h i ck  - - - !

-  face -  [ t t  th lek
BulL.d ing Paper
Insu la ted  S id lng  (  Im l ta t ton  B r l ck )  : -

St  one
S tucco
Wood $hlngles
I J o o d  S , i d i n a

v - s 4 r . b

l /Bu  Tempered  P ressed  Wood
3/8"  Plywood
L/2 '  P lywood
1rr  Stucco on Meta l  Lath

Masoqry Mater ' la l

(gr ic t  -  co i l rmon - - - - -
(  -  f aee  - t - - - -

Cement  Mortar
St  one
Sol id  Gypsum Tl le
Concrete -  burned c lay aggregate

-  c inde r  agg rega te
-  pumiee aggregate - -
-  sand-gravel  aggregate
-  s lag  agg rega te
-  vermicul i te  aggregate

(dens l t y  -  l 0  l bs  " / eu . f t " )

r  I  n r -t+ {>

5.00
9 .00

12.50
t l  o 2 \ J

5.QO
9"00

12  "5Q
L2.50

2  "96
4"00|  - -
+ " / /
2  " t 14

12.5o
1.60

"e5

'6.oo

6 "66

5 "5o
:78

1.28
1"  2B

l-2,5O
2 " I2
7.59

L2.5Q



-31  r

Hol low Clay T l le

Hol low Concrete Bloeks

cinder Aggregate -  

" i : i  _: : : : : : : : : : : : :
Br l

l-zn .---
Clay or  S lag Aggregate -  Bn

L2n
Sand and Gravel Aggregate - l+tr

B?f

t2n
Ilol low Gypsum Tlle - 3::

+"

Boof lng Mater la l

r c lf k r

3 t t
j r  t f

Sn
Brt

10n
12 f l

16t t

1.28
1.00

q+

l "28
1  ,00

"60
"53
"50
"[z

1.43
1.00

"Bo
"6r.46

"60
"58
"[o
.31

6.oo
6 "66
6"66

1"  28

Asbestos  Sh lng les
Asphalt Shingles
Asphal t  RoI I  Roof ing
SLa te
t r food Shlngles - - : - - -

Ebeelb1pe

Bu l i -d lng  Paper  - - - - - - - ;

10.00

"33

Insulat lng MatenlaLs -

Bat ts  "  B lankets or  F l I l

Cot ton
Eel Grass
Expanded Vermlcullte
Mineral  l fool  "27 to "33
Redwood Bark "26 to .3L

t -
Sawd.ust or Shavlngs "41

5 "50

2 "56
2 "82
1  .02

"86

.2L  to  .30

"25 to  .26
.[8
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Corkboard
Ce ] l u l a r  G lass  - - -
Ce lLu la r  P l -as t l c
Cel lu lar  Rubber
fnsulat lng Board
Shredded l^iood and Cement

In ten io r  F ln l sh

Gypsum Plaster
Insulat lng Board - - -

F loo r lng  Ma ten ia l s

I ' {ap le or  Oak - - - -
F ine on F i r
Plywood
Vi t reous T i le  or  Terrazzo
l/L' Llnoler:m
I /zu Plywood
25/32" Flne or Ffu:
L3/L6n Maple or  Oak - - - -
Asphal t  T l Ie

r k l

,25 t? ,3)+
"40
"27
.23
.33

.4b to .77

r c8

3"30
"33
.Bo

-

23
L2
70
8z
Lo
l+o
5o

3.
1 "

3.
2"
2 o

l+.
2.

1"  15

"BO
.Bo

L2 "5Q

6*50

-

r ,35
L  . 2 Y

1"  02
t "Io

Ins Mate r la l s
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