an engine working on Carnot cycle absorves heat from 3 blocks at 1000 kelvin, 800 kelvin and
600 kelvin. The engine develops 600 kj per min of work and reject 400 kj per min of heat to the
block at 300 kelvin. If the heat supplied to the block at 1000 kelvin is 60% of the heat supplied
by the block at 600 kelvin. Find the quantity of heat absorves by 3 blocks.

Solution

We define several quantities for a cycle:

Q44 is the heat absorbed by block at T, = 1000 kelvin,
Q4 is the heat absorbed by block at T, = 800 kelvin,
Q43 is the heat absorbed by block at T; = 600 kelvin,
Qg is the heat rejected by the system,

W is the net work done by the system,

T, = 300 kelvin.

The thermal efficiencies of the cycles:

W, W, /A
= = _rT’ = -
Qaz’ > Qus

where W;, W,, W5 - work done by 3 blocks (W, + W,+ W5 = W).
Then

Wi =11Q41, Wy = 12Q42, W3 = 13Q43 and (1,Qa1 + 12Q42 +130Q43) = W.

For Carnot cycle thermal efficiency is done by formula:

Te

=1-
T] Th’

where T, - is the temperature of the cold reservoir and T}, - is the absolute temperature of the hot
reservoir.

The thermal efficiencies of the cycles:

Lo L T

And now

((1-2) 0+ (1-2) 0+ (1-2) ) =w.

But we know that

W =0Q4—0Qr=0Qa + Qa2+ Qu3—0Q,
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and QAl = 06 * QA3'
SOW =0.6*Qy3+Quz+ Qas —Qr = Qa2 + 1.6 Q3 — Qg
or QAZ == W + QR - 16 * QA3'

Substituting Q 4, and Q 4, in equation for work we get

1

((1_;)*0.6%+(1_%)<W+QR_1.6*QA3>+(1_§_§)QA3):W.

i W - (1-72) W + Qo)
U e (P e (R

Tl T3 2
600 — (1 —%) « (600 + 400) i
QA3=(1_300)*06+(1 300) 7 (1_300)_3125%
1000/ * V" 600 800
0.6 +312.5 = 187.5—
Qax min
kj
Q4p = 600 + 400 — 1.6 * 312.5 = 500 ——.
min

Answer: 187. 5 500 and 312. 5— respectively.
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