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R a Uninsulated Building Sections®
. Tuble 15 . . .. Coefficients of Transmission (U) of Pitched Roofs‘ » Table 16 Determination of U Value Resulhng from r;no;’hmlgm or Air Spaces to Building
Coeflicients ore expressed in Bty per (hour] {square foot} (Fahrenbeit degree diffe d-mronlh'vond-d. . .
mdunba.doaaum:d.vmdulomyolls:wﬁFulnmlvavudﬂd75ﬂpﬁlorbvlﬁoidmwvd . One Ait § of Effecti Two Air § s of Effactive Three Air S of Effective
N U Yokhe? Fbrous Insulation® Thickness—inches Emirsivity® B Emissivity® B Emissivity? B
Example—Roof C 4 . Example of Substilution Without Added . G
lasdation
Resistances used are given below in thiz Resistances used are given below in this . % 1 2 3 0.82¢ 020 0.05 082 0.20 0.05 0.82 0.20 0.05
table or in Table 3 or 4 table or.in Table 8 or 4 :
Construction Resistance (R) | Find U value for same construction with Col. 1 2 3 5 ‘6 - 7 8 9 10 n 12 13 14
(Heat Bow up) heat flow down (summer conditions) T
1. Qutside surface (15 mph wind) 0.17 | Total TeSISANCE . -\ vvevnernecnanernrnann 3.19 0.70 0.304 | 0.184 | 0.113 | 0.080 | 0.752 | 0.463 | 0.380 | 0.437 | 0.210 | 0.189 | 0.288 | 0.150 | 0. 112
2. Slate shingles (;4 0.05 | Deduet 1. Outside & (15 mph 0.60 0.28¢ | 07186 | 0.110 | 0'078 | 0630 | 0.412 | 0:3¢1 [ 0392 | 0.225 | 0:177 | 0.278 | 07144 | 0108
3. Building pa 0.08 wmd . 0.45 0.246 | 0.168 | 0.104 | 0.075 | 0.460 | 0.331 | 0.280 | 0.318 | 0.195 | 0.158-| 0.237 | 0.130 | ol0e8
3 Wood R pebiae 542 0.98 . Air sp: 0.40 0.230 | 0.161 | 0.101 | 02074 | 0.409 | 0.209 | 0258 | 0.201 | 0.185 | 0.149°| 0.222 | 0.125 { 0.095
pace®. 0.90 8 Inside sur{ . . )
3: é" e Iaih 0.32 .35 0.212 | 0.152 | 0.007 | 0.072 | 0.354 | 0.267 | 0.234 | 0.262 | 0.172 | 0.140°| 0.205 | 0.119 | 0.002
7. Plas. (sand seg (}5 0.09 | Difference............... 0.30 0.192 | 0142 | 0.093 | 0.069 | 030 | 0.234 | 0207 | 0°232 | 0.158 | 0130 | 0.188 | 0112 | 0.087
8. Inside surfacs (still air) 0.62 | Add 1. Out.sxdesurface @ 0.28 0.184 | 0.138 | 0.091 | 0.068 | 0.28 | 0.221 | 0.196 | 0.220 | 0.151 | 0.125 [ 0.178 | 0.108 | 0.084
—_— 5. Airspace.............. 0.26 G.175 | 0.133 | 0.089 | 0.066 | 0.26 '| 0.208 | 0.185 | 0.207 | 0.14¢ ]| 0.120 | 0169 | 0.104 | 0.082
. 8.19 . .
TR E AR A A R T A A A
in table . T . X 121 | 0. 0. 0. X . X - 0. i1 150 | 0.09% | 0.
Soe value 031 io'boldface fype in ta 0.20 0145 { 0.115 ( G.081 | 0.062 { 0-20 | 0.165 | 0.149 | 0.366 | 0.120 | 0.10¢ | 0.140 | 0,001 | 0.073
0.18 0.134 | 0.108 | 0.078 | 0.060 | 0.18- | 0.150°| 0.137 | 0.152 | 0.112 | 0.098 | 0.129 | 0.686 | 0.060
To Adjost U Volves for Constroction with Added Insudation betwoen Froming Mombers, See Table 16 016 0.123 | 0.100 | 0.074 | 0.057 | 0.16 | 0.136°| 0.124 | 0.137 | 0.103 | 0.000 | 0.118 | 0.080 | 0.065
. 0.14 0.111 { 0.092 [ G068 { 0.054 { .14 | 0.120 | 6.111 | 0.122 { 0.004 | 0.083 | 0.106 | 0.075 | D.061
- 0.12. 0.093 | 0.083°| 0.064 | 0.051 | 0.12 | 0.105 | 0.088°1 0.107 | 0.084 | 0.075 | 0.094 | 0.068 | 0.056
Direction of Heat Flow — Upward Flow Winter Condifions Downward Flow Summer Conditions 0.10 0.085°| 0.073 | 0.058 | 0.047 | 0.10° | 0.089 | 0.084 | 0.0901 | 0.074.{ 0.066 |{ 0.082 | 0.061 | 0.051
. ©0.68 0.070 { 0.062 | 0.650 | 0.042 ( 0.08 | 0.073 | 0.068°| 0.074 | 0.062 | 0.056 | 0.068 | 0.053 | 0.045
Rafter Spoce Rafter Spacs * For constructions with aiz speces as insulation, coefBrients are based on Nations! Bureau of Standards data in Heusing Bssearch Poper No. 3% (U. 5. Goverument
Priating Office, Washington, D. C.).
Unventilated, Not to be Further [insufo- | Unvenfilated, Not to be Further | lnseda- * Based op an indoor-outdoor temperature difference of 70 F deg, and 8 mesa 1 50 F. Val y 4 winter and summer condi-
B lnsdnted tod tsulated ted 3
[— iUv-lmhk:nImanhl-Smls bascd an ons nonreflective 334-in. air space botwoen framing members.
Asphatt ) - - ol . . . * Thermal conduetivity of fibrous or bulk insulation taken sa 0.37 Btu per (hr) (aq ft) (F deg perin.).
: Jrvianid 52‘53 <. Asph e |3237 “3 | e 3 ¢ For values of cffective emissivity K of sir space, ses Tuble 3, Gection B.
Type of Cailing {Applied Directly to Roof Rafters) " 850 -5 | 2 " 2084 £ '('ArumUv-luum&xlumodm;;fmmcdnmlbeuuntheym-d,u‘dwﬁhnlwaﬁcmmwxﬂmmdmpmmenr.pmu:quuunnnlﬂaﬂadbytbe
YPe ing "““""“"‘""Ei:&§3 Ev‘ building paper 23:3‘\‘_’.5 ‘T::?h £ U value of the comstruction.
E2ST 8Ll 3% goon|3E | 23| = PART .B.. LOORS' —HEAT FLOW DOWN
$RIEEATLEl 2T 305 2¥(3 5 En(EE] 1] .
BEL8egE[58% 23 ES B ESA022(588| 52 . A One Air Spaco of Effective | Two Air Spoces of Effective | Three Air Spaces of Effective
§3§E=j:33’.5j LR R LA R U Voot Fibrous Insukation® Thickness—~inches Ewsissivity’ B Emmissivityl E Emissivity! B
5225851346 B | IS 27|56 5)55E| 83 Without Added .
S - 3 &g (8 o |< > « * tnasdertion 3
124 1 2 - 3 0.82 0.20 0.05 0.82 0.20 0.05 0.82 0.20 0.05
148 1.09 0.87 -_ 095 148 109 0.87
Col. 1 2 3 4 S5 6 7 8 9 10 n 12 13 14
v v
. ol I L bl L R B 0.70 0.305 | 0.195 | 0.113 | 0.080 | 0.70 | 0.240 | 0.114 | 0.377 | 0.122 | 0.057 | 0.262 | 0.088 | 0.042
Material s | V1 0.60 0.284 | 0.186 | 0.110 | 0.078 | 0.60 | 0.236 | 0.1i1 | 0.346 | 0.118 | 0.05 | 0.246 | 0.084 | 0.041
A 4 < L r 0.50 3160 0.175 | 0.106 .o.%g o.sg o.;l)g 0. % o.%g o.}u g.g 81;3 g.osz 8,041
— 0:45 - .246 | 0.168 | 0.104 | 0. 0.45 | 0. 0.1 0. o.11 | o .217 | 0.081 | 0.040
.. 0.57]04a| 0.5 10.60|0.66]0.51]|040] 048 |0.53;0.5| 1 - o :
| o. 0.34 1029 032 |0.35(0.5410.3010.26| 029 |0.31'| 047} 2 0.40 0.230 | 0.161 | 0.101 | 0.074 | 0.40 | 0.189 | 0.100 {-0.268 | 0.107 | 0.054¢ | 0.205 | 0.079 | 0.040
Gypsumlath (3 in) &34 in.piss. 0. wt.agg).[ 0.64 ) 0.30 | 0.26 | 0.20 [0.31 [0.46 [0.28 | 0.24 [ 0.2 0.28} 041} 3 035 . | 0.212 | 01521 0.097 | 0072 | 035 | 0.176'} 0.096 | 0244’ | 0.103 | 0'052 | 0.192 | 0.077 | 0l040
Gypsum Tath (& in.) and b4 in. plas. (and . 0.30 0.192 | 0.142°{ 0093 | 0.069 | 0.30 | 0.162 { 0.09) | 0.219 | 0.098 | 0.051 | 0375 | 0.074 | 0.039
R T 3 T N 0.4110.2310.28] 0.31.]0.34|052{0.2010.25| 0.28 {030 |0.45| 4 . 0.28 0.184 | 0.138 | 0.001 | 0.068 | 0.28 0.156 | 0.089 | 0.208 | 0.006 | 0050 | 0.168 | 0.073 | 0.030
Metal lath and 3 in. plas. (It. wt. agg.) 0.32]|0.27| 0.31 {0.33/0.50(0.2010.25] 0.28 1030|044 5 . 0.26 0.175 { 0.133 | 0.089 | 0.066 | 0.26 | 0.150 | 0.087 | 0.197 | 0.094 | 0.049 | 0.161 | 0.072 | 0.038
Metal lath and ;ff in. ,‘;m (sand f 0.36{0.30( 0.3¢4 [0.37 (0.61(0.32(0.27 031 {0.3310.52( 6 0.24 0. 0.127 | 0,087 | 0.065 | 0.2¢ | 0.143 | 0.08¢' } 0.185 | 0.09) | 0.048 | 0.153 | 0.070 | 0.038
- 0.22 0.156 | 0.121 | 0.084 | 0064 | 0.2 136 | 0081 | 0.173 | 0.083 | 0.047 | 0.145 | 0.068 | 0.037
Insul. bd. B4in). ..t ooiee i 1.4310.2510.22] 0.24 |0.25,0.3410.23 1020 022 10.23031| 7 - 0.20 0.1 0.115 | 0.081 | 0.062 | 0.20 | 0.128 | 0.078 | 0.160 | 0.08¢ | 0.046 | 0.136 | 0.066 | 0.036
Insul. bd. Iath And }g in. plss (sand agg.)...| 1621024 |0.21| 0.23 -|0'25|033 /022 |0.20] 0.22 |0.230.30¢ 8 : y
Q.18 0.13¢ | 0.108 | 0.078 | 0.060 | 0.18 ) 0.}19 | 0.074 } 0.148 | 0.08 | 0.045 | 0.126 | 0.064 | 0.036 Ve
Acoustical tile . 0.16 0.1 | 0.100 | 0.074 | 0.057 | 0.16 | 0.109 | 0070 | 0:133 | 0.076 { 0.04¢ | 0:116 { 0.061 | 0.035
(34 in.) on gypsum bd. (3¢ in.)....... J1.51)0241021| 023 10251033 |0.227,020| 0.22 10.23/0.30| 9 0.14 0.111 | 0.092 | 0.069 | 0.054 { 0.14 |.0.099 | 0.085 | 0.118 | 0.071 | 0.042 | 0.105 | 0.058 | 0.034
in; on furring............ 1.19)0.26 [0.23 | 0.25 ]0.27 | 0.37 | 0.24 | 0.21 | 0.23 | 0.24 1 0.34 |10 0.12 0.098 | 0.083 | 0.064 | 0.651 | 0.12 | 0.088 | 0.060 | 0.103 | 0.066 | 0.040 | 0.094 | 0.05¢ | 0.033
in) on um bd 0.21 {0.19f 020 |0.21 {0.26(6.20{0.18] 0.19 {0.200.28 | 11
4 in.) on for 10.2310.20| 0.22 10.230.30|0.21 |0.19} 0.20 |0.21]0.28 | 12 0.10 0.085 | 0.073 | 0.058 |.0.047 | 0.10 | 0.076 | 0.05¢ | 0.089° | 0.058 | 0.037 | 0.081 | 0.049 | 0.031
- ) 0.08 0.070 | 0.062 | 0.050 | 0.042 [ 0.08 | 0.063 | 0.047 | 0.072 | 0.050 | 0.033 | 0.065 | 0.044 | 0.028
Wood lath and 3§ in. plas. (sand agg.)....... 0.400.33/0.28| 0.31 '|0.34]|0.52{0.2010.26 0.28 {0.30|0.46 18
* For coustruction with aic speces ax insglation, maﬁnmi:m based o Natiooal Buresn nlsbnduda data in lln.mw Ressarch Paper No. 32 (U. 8. Goverament
* See text soction Ci ing Overall Coeflicienta far basia of i . Priating Office, Washington, D. C.).
® Pitch of rooi—45 deg. - 'Basedonltcrnvernmudxﬂamdwl"dqlmnxnrhux,-ndlmunummdﬁo?
'Tond;mUvﬂmfuthdmdlddedmnhmnh‘mlmmmbai see Table 18. ° ‘Uv-huukznfmm'r.blanndu,mwhn-.hnumndms&emmbemxmm«mm'mdudmhuumnnﬂmu(s-oa!) aod is
4 When insulation is installed between rafters, the space above should be ventilatad and in this case the roof = ion of U valucs. !m.tb-ck
Y To adjust U values for pitched ruof ecastrustion with added insulstion betweea framing members, mm-mdvﬂmlwhﬂmmudmulhatﬂuvm Thermal condoctivity of fibrous or bulk insulation taken ay 0.37 Btu per (hr) (sq 1) (F deg per in.).
Table 16A and eitber 18C or 16D depending on dirsction of beat flow. i For values of eflective emissivity € of air space, sct Table 3, Bection B.




