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12 Questdo: (Capitulo 13 — Misturas reagentes e combustdo — 2,5 pontos)
Determine a transferéncia de calor por kg de combustivel durante a combustio completa de metano, CHa, em

um queimador aberto em regime permanente sem excesso de ar, s 0 metano entra na cAmara de combustio a

100 °C, o ar entra a 10 °C, e os produtos saem a 600 °C.

22 Questdo: (Capitulo 10 — Refrigeracdo — 2,5 pontos)

Faca um diagrama pressdo versus entalpia de um ciclo ideal (padrdo) de compressdo de vapor operando com
fluido refrigerante R-22, para uma temperatura de evaporagéo de -10 °C e uma pressdo de condensacdo de 12
bar, e calcule: (a) o trabalho de compresséo; (b) o efeito refrigerante; (c) o calor rejeitado no condensador, todos
em kJ kg'!, e (d) o coeficiente de desempenho, COP.

32 Questdo: (Capitulo 8 — Sistemas de poténcia a vapor — 2,5 pontos)

Um ciclo Rankine tem vapor entrando na turbina a 3000 kPa, 400 °C, e uma pressdo de condensacdo de 5 kPa.
Agua de resfriamento esta disponivel a 20 °C. Assuma que a turbina e a bomba realizam processos
aproximadamente isoentropicos. Determine: (a) a eficiéncia térmica do ciclo; (b) a razdo de trabalho reversa, e

(c) a fragdo de calor adicionado que ¢é energia disponivel para uso.

42 Questdo: (Capitulo 9 — Sistemas de poténcia a gés — 2,5 pontos)
Um ciclo Otto opera com uma razio de compressdo 8:1. Se 50 kJ forem fornecidos para o ciclo que tem sua

pressdo mais baixa em 150 kPa, e sua temperatura mais baixa em 20 °C, determine a temperatura mais alta do
ciclo, se ¢, =0,7186kJ kg'K', e k= cp/cV =1,4. Assuma que o motor trabalha com 1 kg de fluido de

trabalho.
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SOLUTION
The reaction equation 1s
CH,4 + 20, + 2(3.76)N, — CO, + 2H,0 + 2(3.76)N, [ ‘c }S
There is no mention of pressure. Therefore, we assume ideal-gas behavior. If we neglect changes in kinetic
energy, the energy balance is
Q =H,— H,
= 2 N(EQ e zrrf'i' Ar’f.ref) I Z N(‘EI s Eref aF A}_lf,ref)

products reactants
= Neo,(h2 = hres + Ahgrep)co, + Nuolhz = hrer + Ahgrepuo ( 1 | D\
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Since nitrogen is present in both the reactants and the products, we use symbols Ny, and Ny, to differenti-
ate them, even though in this particular example the amount of nitrogen is the same in reactants and products.
Since the products leave at 600°C, the water will be a vapor and we should use the Ay for the vapor phase.
Obtaining enthalpy values from Tables A-15 and A-17 and canceling the appropriate nitrogen terms, we find
Q = 1(35,978 — 9364 — 393,522) + 2(30,774 — 9904 — 241,826)
+ 2(3.76)(26,032 — 8670.0 + 0) — 1(12,820 — 10,024 ( 0 6)
— 74,873) — 2(8243 — 8683 + 0) — 2(3.76)(8233 — 8670 + 0) /
= —602,000 kJ

This calculation was made for 1 kmol CH,, so the result is

Q 0 — 602,000 ( 0 5)
T = =-375
mcu, NeuMcn, 1(16.04) 30 ki/kg /
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Analysis. A Ts diagram and a flow diagram are sketched first, and we place the specified data on the flow
diagram. Calculation of thermal efficiency requires determination of the net work of the cycle (which is the
turbine work less the pump work input) and the heat input of process 4—1. Each of these quantities can be
obtained from the first law if we assume that kinetic energy changes across each piece of equipment are
negligible.
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4
Ahp=hy— by = f v dp =~ v(ps — p3) = 0.001005(3000 — 5) = 3.0 kJ/kg
3

hy = h3 + Ahp = 137.8 + 3.0 = 140.8 kI/kg = S (0/ S)
h, can be determined from p, = 5 kPa and s, = 5, = 6.921 kJ/kg-K as follows:

53 = 8 _ 6921 — 0.4763

A R ((' ( 0, §>

hy = he+ x5y, = 137.8 + 0.814(2422.5) = 2110.1 kJ/kg

or this value can be determined from an hs (Mollier) chart or Av chart for steam. Having obtained all the A
and s values needed, we can now complete the solution.
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Therefore, T (‘I" )
T, = (2.297) (20 + 273) = 673.14°K
But 9in = U(T4 - T3) ———-—-—fu(‘) O>
Therefore,
50 = 0.7186(T, — T) W, Z
69.58 =T, — T} 0. (e
A / {a) v
and T, = 742.72°K = 469.72°C




