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Quiz 3

CHG 2314 January 28, 2019
A house has a composite wall of wood, fiberglass insulation, and plaster board, as indicated Glass fiber blanket
in the sketch. On a cold winter day, the convection heat transfer coefficients are h, = 60 (28 kg/m), &,
W/m?2. Kandhi= 30 W/m?- K. The total wall surface area is 350 m2 Thermal "'sterboard kﬂj J—P'yw""" siding, k;
conductivities of glass fiber blanket, plaster board and plywood siding are k, = 0.038
W/m-K, ko = 0.17 W/m-K and ks = 0.12 W/m-K, respectively. Inside Outside
a) Determine a symbolic expression for the total thermal resistance of the wall, including v U e Y

inside and outside convection effects for the prescribed conditions. (3 points) T T T T T T

b) Evaluate the total thermal resistance using the provided data (5 points) and

calculate the total rate of heat loss through the wall. (2 points) i S | e

d

Solution
NB: Since the schematic diagram is provided in the problem statement, the following diagram is not necessary.
SCHEMATIC:

Plaster board, kp Fiberglass blankc‘f(aakgfm5), kg
. Plywood siding, ke

7i=20°C $ 4% Ci 24 P ho= 60Wmr-K | To=-15°C
Lp=10mm —f«—skef ;= 100mmc—— L5 =2 0mm

ASSUMPTIONS: (1) One-dimensional conduction, (2) Steady-state conditions, (3)
Negligible contact resistance.

ANALYSIS: (a) The expression for the total thermal resistance of the house wall follows
from Eq. 3.18.
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(b) The total heat loss through the house wall 1s
q=ATR ot =(T; ~To )/ Reot-

Riot = <

Substituting numerical values, find

1 0.01m 0.10m
RtOt = ) ~ 2 + ) ) + ) _ o)
30W/m~ -K x350m 0.17W/m-K x 350m 0.038W/m-K x350m~
0.02m 1
7T 2 7
0.12W/m-Kx350m~ 60W/m~ - -Kx350m~

—) o

Riot = [9.52 +16.8+752+47.6+ 4.76] <107 °C/W =831x10° °C/W
The heat loss 1s then.

q=[ 20-(-15) | €/831x107 °C/W=4.21 kW. <



