ROSE-HUUMAN Institute of Technology
Sophomore Engineering Curriculum

ES201 Conservation & Accounting Principles

Example

0.5 kg/s of air flows steadily through a compressor. The air enters and exits the compressor at the
states shown in the figure. If the compression is adiabatic (buzza buzza buzz) calculate the power
input to the compressor. (Rur = 0.287 kJ/kg-K = 0.287 kPa-m3/kg-K, ¢, = 0.713 kJ/kg-K, ¢, = 1.000
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Example

0.3 kg of air is contained in a piston-cylinder assembly. Initially, the air is at 200 kPa and 20°C. The air is
then compressed in a process for which p32= constant until the pressure is 500 kPa. (Ru = 0.287 kJ /kg-
K =0.287 kPa-m3/kg-K, ¢, = 0.713 k] / kg-K, ¢, = 1.000 k] /kg-K)

a) Sketch the p-¥ diagram and calculate the work (in k]) into the piston cylinder.
b) Calculate the heat transfer (in k]) into the piston cylinder during the process.
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Example

A heat exchanger operates at steady-state. 50 kg/min of air enters the device at 35°C and leaves at 45°C.
Water flows through a coiled tube in the heat exchanger, entering at 250 kPa and 200°C and leaving at
240 kPa and 195°C. The kinetic and potential energies of the fluid streams are negligible. Property data
are given below.

a) Find the mass flow rate of water through the coiled tube.
b) Find the rate of heat transfer from the water to the air.

Air: ¢, = 0.713 K]/ (kg-K), ¢, = 1.000 K]/ (kg-K), Reir = 0.287 kJ/ (kg-K)
Water: p =865 kg/m?, c = 4.47 kJ / (kg-K)

air in P',C\C ot G\'Hr e HXP_
Heat exchanger
is well insulated

A S fbwfg'lf‘(’("ﬁ <Ses Tt
6

o () Ccosses bc‘uxm cf\[amj‘

water in

—

Water out et 0,
I
VoW
s
+ "&fv/’ + > w ( ﬁJc \ w2 P ﬁ%)
I NET
steady | |
o J e % B .‘\ /
C-‘ = nﬁ w /%/w“u Sl /]ﬁ) - M /w#m ™ /24,@-,—'
/
g y 7 ‘ e (£ , \
MW = I’}Z._L (///] 4,ct /4 m) = = f’ - “{ _ AT ’[ L";f_;‘i_ o

~ ~
g o y _— \ Cunr T
(- (',/; ffl/ ""—",’L/‘r W w e/

.60 K?_/Eﬂ'-ﬁ (Zis-pee

= S0O¥q - gl =
< ey — " ¥ 24 \ i
S A /,\7 I L 200 -1\95 >°—L + QEL __V_Z%o) : (/-" L
8(.0 g EL} 1 52 /S
o4l

— —=




T : - A D'+[A; J__]‘ &t_?r ,9
TO {‘\r\ﬂd Q) \\*’\LLS—\ Prc‘c ethe~ waler or

}“‘Vg@ \-Q S 5(,(S+€VV\ %

Sust aw

L
§ <

i L oos €nec
| - \ %4
~ ‘ @ y >

- T S Bg® A o L e
1 7 g | = O

( | | |

oA s g
| & . l ™ (%@)w_# )
| 9, '

-
e
b=
I
39
~
|
NN
N

i = SO ¥ Lo KT (4 -352) ) KR\
g \.:/CJ o

= (324 e

hﬁ (/Lou tise kas_t W'&‘EC’(" XS Sjﬂ"‘xmi %Ou\ cj@”* S eanne

g B
wi3/L /
\ /

\.’\uvx«‘n-ew} exce(oi Tt H' IS psuT c/i S‘c,rei‘cfw,



