BUILDING SYSTEMS AND APPLICATIONS

Zone A 1-%/4"
l l 211
! | ZoneB | ZoneB I 7
] 4
”//////”/////W Wy 3/ [ees
nominal A / V / / A // ,/ 5-3/4
4" brick L ’/ T |2
w VW ~\\ 5-3/
"
1u air QPaCG /1] N I I 5/16 i \2"
, ness” 1 Nesse" |
1 17— ¥
2" rigid . 27" ! 2
 nae e ! 154"
insulation
/
7
m=0.1875 in.
d=175in,
: W= 0.1875 + 2(1.75) = 3.6875 in.
metal ties Ares of Zons A, A, = (3.6875/2)’r = 10.8798 sq in or 0.07418 sq ft
Area of steel in Zone A = {0.18756/2)’x = 0.0278 sq in or 0.00019 sq ft
Nonstee! ares in Zone A = 0.07416 ~ 0.00019 = 0.7397 sq ft
Area of Zone B, Ay = 4.50 — 0.07416 = 4.42584 &q ft
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c K c, C,°A Cea | 0 A
(Btu ({Btu «in.) x {Btu A {Btu {thr*°F) A (Btu {(hr «°F)
Section Ahro°FesqR)) | Ahre°Fesqf)} | (in.} | Ahre*Fesqft)) (sq ft) | Ahre*F) /Btu} (sqft) | Ahre*Fl} /Btu)
Qutside air 6.000 6.000 0.07416 0.445 2.25 4,42584 26.565 0.04
surface
4-in. nominal 9.000 3.7% 2.400 4,42584 10.622 0.09
face brick
Brick 9.000 175 5.143 0.07418 0.381 2.62
Brick 9.000 2.00 4.500 0.07397 0.333
Steel 314.000 2.00 157.000 0.00019 | 0.030
Subtotal | 0.363 2.76
1-in. airspace 1.030 1.030 0.07397 | 0.076 4.42584 4.559 0.22
Steel 314.000 1.00 314.000 0.00019 0.080
Subtotal | 0.138 7.35
2-in poly- 0.250 2.00 0.125 0.07397 0.009 4.42584 0.553 1.81
styrene rigid
board insu-
lation
Steel 314.000 2,00 157.000 0.00019 0.030
Subtotal | 0.039 25.64
Brick 9.000 2.00 4.500 0.07397 0.333
Steel 314.000 2.00 157.000 0.00019 0.030
Subtotal | 0.363 2.75
Brick 9.000 1.78 5.143 0.07418 0.381 2.62
4-in. nominal 9.000 3.7% 2.400 4,42584 10.622 0.09
face brick
Inside air sur- 1.470 1.470 0.07416 0.109 9.17 4.42584 6.508 0.15
face
R,/A, = 66.15 Ry/Ag = 2.40
1R /A,) = 0.018 ARy /AZ) = 0.417
=[1AR/A,) + NRJAJNA, + Agl=(0.018 + 0.417)/(0.07418 + 4.42584) = 0.097 Btu/(hr * *F ¢ gq ft)
VeE. U, U, 0.097 - 0.034 -
= [1/(R,/A,)IIA,- 0.417/4.42584 = 0.094 Btu/(hr « °F » 8q ft) _Vb‘_ X 100% = 0.094 X 100% = 3.19%

Figure 8-22 Thermal calculations for insulated brick masonry cavity wall. (From BIA Technical Note 4 Rev.)
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204 Chapter 8 Wall Types and Properties
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/ m=0,18751in,
/// d=1.75in.
77 77 W= 0.1875 + 2(1.75) = 3.8675 in.
metal ties ~~ Area of Zone A, A, = {3.86876/2)2x = 10.6796 3q in or 0.07416 sq ft
// Ares of steel in Zone A = {0,1875/2)2x = 0.0276 sq In or 0.00019 sq ft
/// Nonstes! area in Zone A = 0.07416 — 0.00019 = 0.07397 sq ft
77 Area of Zone B, A, = 4.50 - 0.07416 = 4.42584 sq ft
Zone A Zone 8
C e .
c K C, C,*A A A C.*A GeA A
{Btu {(Btu «in.) x (Btu A {Btu {thr **F} A (Btu {thr+°F}
Section Abre°FeaqR)) | Ahre°Fesqf)) | (in.} | Ahre*Fesqft)) (sqft) | Ahre°F)) /Btu) (sq ft) Ahre*F}j /8tu)
Outside air 6.000 6.000 0.07418 0.445 225 4.42584 28.555 0.04
surface
4-in. nominal 9.000 3.75 2.400 4.42584 10.622 0.03
face brick
Brick 9.000 1.75 5.143 0.07418 | 0.381 2.62
Brick 9.000 2.00 4.500 0.07397 0.333
Steel 314.000 2.00 157.000 0.00019 0.030
Subtotal | 0.363 2,75
2-in. sirspace 1.030 1.030 0.07397 0.076 4.42584 4,559 0.22
Steel 314.000 2.00 157.000 000019 0.030
Subtotal | 0.108 9.43
Brick 9.000 2.00 4.500 0.07397 0.333
Steel 314.000 2.00 157.000 0.00019 0.030
Subtotal | 0.363 275
Brick 9.000 1.75 5.143 0.07418 0.381 2.82
4-in. nominal 9.000 3.75 2.400 4.42584 10.8622 0.09
face brick
Inside air sur- 1.470 14370 0.07418 0.109 9.17 4,42584 6.508 0.15
face
Ry /A, =3159 Ry/Ay = 0.59
MR, /A, = 0.032 R, /Ag = 1.685

Upg =R /AL) + UR/AQINA, + Ag) = (0.032 + 1.695)/(0.07416 + 4.42684) = 0.384 Btu/{hr + °F + aq 1)

v, 0.384 - 0.383

. -y,
U,=[1/(R,/A) /A, = 1.695/4.42584 = 0.383 Btu/(hr « °F « sq ft) _“b,_' X 100% = =2t X 100% = 0.26%

Figure 8-23 Thermal calculations for uninsulated brick masonry cavity wall. (From BIA Technical Note 7 Rev.)
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