ATy =212°F — 150°F = 62°F

ATp =195°F — 100°F = 95°F

Use the formula below to calculate the log mean temperature difference.

ATy — AT
LMTDcounterflow = %
In (A—Tg)
62°F — 95°F
LMTDcounterflow = T, /620F\ 77.3°F
In (g5 )

Calculate the heat transfer for the heat exchanger:

Btu

1 Btu
hr- ft2.°F

Q = UAAEWL = (
hr

) (10ft*) (77.3°F) = 8506

Answer C

47.39 An 8ft long, 1in diameter solid aluminum alloy rod with coefficient

of linear thermal expansion of 12.8 x 10%:L is heated from 70°F to

230°F. What is the change in cross-sectional area?
A. —3.2 x 107 3in?
B. —2.1 x 1073in?
C. +2.1 x 10 34in?
D. +3.2 x 1073in?

The change in cross-sectional area of the rod is dependent upon the change in diameter, which is
linear with the change in temperature. To obtain the change in the diameter, multiple the original
diameter by the linear coefficient of thermal expansion and the AT.

AD = DQOAAT

1
AD = (lin) (12.8 x 1060F) (230°F — 70°F) = 0.00205in

Calculate the new diameter.

Dy = Do+ AD = 1in + 0.00205in = 1.00205in

Calculate the new difference between the new and old cross-sectional areas.
™
Al—AOZZ[Df—Dg]

Ay — Ay = [(1.00205z'n)2 - (1m)2} = 3.2 % 10 3in?

T
4
Answer D

479



47.40 A 25ft long hot water pipe with a 3in O.D. has an an average sur-
face temperature of 175°F in a room with an ambient temperature
of 60°F. The convection coefficient is 2mi—t§foF. What is the total
heat loss from the pipe, assuming all surfaces are considered to be
black, and no insulation is used?

B
3000 Bt

Btu
4500 Bt

Btu
7500 BL

c a = =

Bt
15,0002
Consider both Convection and Radiation. The total heat loss is found by combining the two.

Qcombined = Qconvection + Qradiation

Write the formula for convection found by searching Newton’s Law of Cooling. The convection
coefficient is given. The surface area of the pipe is defined as A = #DL. The temperatures are
known. Substitute and solve for the heat loss due to convection.

Qcon'u = hAAT

Qconv = <2h7,?tt2uo]:‘) |:7T' (132ft> (25ft):| (175OF — GOOF) = 4516%

Write the formula for radiation. Since all surfaces are black, assume ¢ = 1. ¢ is the Stefan-
Boltzmann Constant. Surface area is the same as in the convection analysis. Temperatures must
be in absolute terms i.e. Rankine.

Qraa = ed A (T = Ty)

Qraa = (1) <0.1713 x 102%) ({W (132ft> (25ft)D [(63503)4 _ (52003)4} _ 3009%

Solve for the combined heat loss by taking the sum of the heat loss due to convection and
radiation.

. Bt Bt Bt
Oecombined = 451622 4 30092 — 7525224
hr hr hr

Answer C

480



