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Q=mC AT
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= (0.2615 kg/s)(1.007 kJ/kg°C)(60-54) °C
=1.580 kJ/s
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TABLE 1-4

The thermal diffusivities of some
materials at room temperature

Material a, més*

Silver 149 x 10°°
Gold 127 x 10°¢
Copper 113 x 10°®
Aluminum 975 x 10°°
Iron 22.8 x 10°¢
Mercury (1) 47 x 10 ¢
Marble 1.2 x 107¢
Ice 1.2 x 107®
Concrete 0.75 x 107
Brick 0.52 x 10°¢
Heavy soil (dry) 0.52 x 10
Glass 0.34 x 10°%
Glass wool 0.23 x 10°°F
Water (1) 0.14 x 10°¢
Beef 0.14 x 10°%
Wood (oak) 0.13x 10°®

|'Hu't‘o*u by 10.76 to convert to ft'/s
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k=0.72 W/m-°C
= 0.42 Btu/h-ft-°F
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Forced Natural
convection convection

Typical values of convectian heat
transfer coefficient

Type of
convection h, Wim? - °C*

Free convection of

gases 2-25
Free convection of

liquids 10-1000
Forced convection

of gases 25-250
Forced convection

of liguids 50-20,000
Boiling and

condensation 2500-100,000

“Multiply by 0.176 to convert to Btu/h - ft* « “F.

23



T, = 15°C

o s 152°C

-y

iy \

60V

‘ada o o £ ’ 1% o o ' [ v o
38 ardadszansmamanaiendmiunmsasmanasauanaglnindeunlldee
° 1Y o ad o = o o £ v &

awanlannmsingmupiifianiznisrinemest uazmasiWiilanensan
qaa g
9 &9
1 lugnznisiemwasht Segampdllawdsuudasluaaia
2 msudssFanasondiaiasann
a ¢ A v o = o a o 1%
M3aed Wadnganzimsiinuasi dasianadenguidazasaali
Y v 4 v X % & o o o
whiavdasanaiauiiaisduluasl Fadunannandauwmuiianais
v
AIRU
Q = Eenerared = VI = (60V)(1.5A) =90W
& da
#undvasanglwwan

A = 7DL = 7(0.003m)(2m) = 0.01885m’

h — Qconv _ 90w _
A, -T,) (0.01885m*)(152-15)°C

34.9W /m*-°C

24



— - 3 \
qmm;mm"57;
I,=400K = 1452 W/m?

N\

Blackbody (€ = 1)

Qemit,max = OAsTs4
X 4
Qemit = gGASTS

0e<1

TABLE 1-6
Emissivities of some materials

at 300 K

Material Emissivity
Aluminum foil 0.07
Anodized aluminum 0.82
Polished copper 0.03
Polished gold 0.03
Polished silver 0.02
Polished stainless steel 0.17
Black paint 0.98
White paint 0.90
White paper 0.92-0.97
Asphalt pavement 0.85-0.93
Red brick 0.93-0.96
Human skin 0.95
Wood 0.82-0.92
Soil 0.93-0.96
waler 0.96
Vegetation 0.92-0.96
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Qrad,winter = 8070% (Ts4 =T 43Urr,winter)
= (0.95)(5.67x107"W /m? - K*)(1.4m?) x| (30 + 273)* - (10+273)* [K*

=152W

Qrad,wimer = ‘9076‘5 (Ts4 -T 4surr,wimer)
= (0.95)(5.67x 107W /m? - K*)(1.4m*) x [(30 + 273)* - (25 +273)* [K*

=409 W
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7| VACUUM |7

Radiation I mode
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Qcondv = hAs (Ts _Too)
=(6W /m?*. °C)1 .6m2)(29 -20)°C

=86.4W
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Qrad = 80#\5 (Ts4 —T4surr)
= (0.95)(5.67x10™*W /m* - K*)(1.6m*) x [(29 + 273)* - (20 + 273)* K *
=81.4W

FRIINITILMANNITDRIINIINT WM LA laankasinvastSamnaasazle

Q.total = Qconv + Qrad = (864 + 817)W = 1681W

T, =300K ] 17, =200K
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Given: Air temperature in Denver

To be found: Density of air

Missing information: Atmospheric
pressure

Assumption #1: Take P = 1 atm
(Inappropriate. Ignores effect of altitude.
Will cause more than 15% error.)

Assumption #2: Take P = 0.83 atm
(Appropriate. Ignores only minor effects
such as weather.)

Energy use: $80/yr

Energy saved
by insulation: $200/yr

IMPOSSIBLE!




Given:

Volume: V=35L
Density: p =0.845 kg/L

Also,

Find:

(3 significant digits)
3.75x0.845 =3.16875

Mass: m = pV = 3.16875 kg

Roundi

ng to 3 significant digits:

m=3.17kg
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1.2 kJ/s
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