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or pressure at the exit is m/lthF M[ﬂi "’lj) Ta/*;w,? is also generated by the people in the room. The condenser | C HK G330, > 3{0, 1440 il N Rd £ hodk + 240 N,
e 1200 and 500 kPa, respectively. | MW/ iy [ |15L0 430,300,410 e o ooy~ Q

and evaporator pres

WS MRS e DN M)

Pse Py _ (0.0134)(800) i 0 N> > 2% Ky, T sooupa) M=259.36KKe  The refrigerant is liquid at the condenser exit and Y f" 750, $70; Q
o, 22 22 - Wy L } saturated vapor at the compressor inlet. If the refrigerant oM —> _Ma R e 5
@, +062 0.0134+0.622 %L o> 9.9y [ onm 5,=09242K/kg  enters the compressor at a rate of 100 L/min and the isen- ey GECSSLY > = - ¥ | [t It 19530 414 ~5(g4)- | 1 335204 3345 - m,y)i@m)
- . tropic efficiency of the compressor is 75 percent, determine g ~5 1L
tive humidity at the exit is then ) ~> W, =E . e aiai }r.,, =27745 (@ the temperature of the refrigerant at the compressor exit, | W¥1OW M= NMﬁ M ~ mmz gx426) (L -a1e) +2 40 (/itWO Yhg wh => "20“7}1
MR 254 (b) the rate of heat generation by the people in the room, n o K
P2 1687 o ‘] =W ,/\lvx B £ s = hgizoonn =117.79 kg () the COP of the air conditioner, and (d) the minimum | 4 >2: Q‘l 2 < [‘/1(L =) Q. Wi | = lowa h EERLNEN -IOMZ'{ o \um
= - m=0.0037= 0.37% I gy MY W' 5 By WA ok 211779 kg volume flow rate of the refrigerant at the compressor inlet P = NS
=800 kPa - R = for the same compressor inlet and exit conditions. _
irzt!(kl’ﬂ}h‘ — — Answers: (a) 54.5°C, (b) 0.665 kW, (c) 5.87, (d) 15.7 Umin We also Know A’L = l"\-\ s M MPA (X2} Qw} B qu’“ - 0.hy L?%L *“))‘) m %1%
1144 Refrigerant-134a enters the condenser of a residential X(31.2) Shr k j

= Tauarsonrs =29.06°C heat pump at 800 kPa and 50°C at a rate of 0.022 kg/s and

R e

Py=750kPa }/. ovng €S al 750 kPa subcooled by 3C. The refigerant enters n *
1,=(2906- 30" = the compressor KPa superheated by 4°C. Determine -
Py =1200kPa 0 :
§793 ke (a) the isenir } —54.5C e, _ - _ et [ %).559 \’ z
Togzaons ==10.09°C of heat suppli ed =283.48 kg 1 Mw wed k"”‘/ ~ QM’ >‘Z‘N 7 S~ S""‘ et m-mr' it P \nlflzl??[r\ o) XJM b Pren
" e imp. Al mine (d) the COP and th ) . . T
7 =200kPa } ) = 24788 kg o the heated room i hi heat pump op ‘”'"‘“"ﬁ“""“'“"“"""'gm':“s Vl -k ZNP Jh- E) = st = b (S8R ot ) Sry G, =5 2-7}1?‘/ To MS; e
09+4)°Cfs, =09%07kI/ke  ideal vapor-compression cycle between the pressure limits of im?® Y 1min 3 p [
f . (100 Lmin ~118910)1 9 Toxh = OF kel o))
P,:xmlkh} 200 and 800 kPa { OOOI.I 605) FI2.5 (5. S- x[,%]) (B RS W) “
= hy, =271.28 h=—t= —_ommxn/s N, ¥ 5;(T,1atm) R,Inly,P, ) N
s=5 % 3 0.04117m kg ZL W3 = S A5 "
SN @ T T00 198,678 068 19800
i i ke o e . B ol N 520+ 53841 936 ) + 412150 + 4gyy0-31 04 o e b oS L o
X ) i 54 5, v N; 2400 0.79 19161 -1.28 46294
. MBI 75y O, = tilhy ~hy )= (0.04048kg/s)259.36 ~ 1 17.79)kIkg = 5. 731 kW T SL;M” )+ (30993 - W’“I ) ] N A e
- - ‘which is the ©otal heat removed from the room. Then, the ratke of heat generated €0, 1 0.2827 263.559 -9.821 27338
0, 0.137 0.0387 239.823 -’6 151 16 47

by the people in the room is determined from
Orcopte =01 = O =0y =(5.731-250/60 - 0.9) kW =0.665kW

#) The rate of heat supplied to the roofn is
N 2400 06785 224.467
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Oy =iy = hy)=(0.022 kg/s)286.71 ~87.93)k kg = 4.373KW.
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| taghunt We o
= 85443 ~N136 + 20630” =~ 3y By ); e e
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(€) The power input and the COP are
W =ri(hy = Iy )=(0.04048 kg/sX283 48 — 259. 36 k)/kg = 09764 kW

HWMS}

) The power input and the COP are

Nood o g5 ﬂ QM'> ML ‘&T

Wi =ty = /s)286.71-247.

Xop 2 To Syen < (UK o ) G0 S15Tht) |
Mosly o 3y )Lvmh "
oshvoy w = Ac#—ﬁ Tofo KV

cop= <’~ 2 “7’ S-512 cop=
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(d) The reversible COP of the cycle i mm

7 ﬁmwwknow Q QL
e W-M‘ S fetin

& .
Ay = lale A1
M=V

d) The ideal vapor-compression cycle analysis of the cycle is as follows:

hy

1
T,,/r T A 2326+ 273)1
The corresponding minimum power input is
O _smuw
=== Cop,, | 3738
The minimum mass and volume flow raes are
W, . kW
oo = OISBRW ____ pocasgigss
Tyl (283.48-259.36)/kg
kg/s)0.04117 m*/kg] ’15)=15.7Umin

=37.38

COP_, =

24450 kifkg ,
0.9379 kikg K

VL\I \(TI’,‘)fkln b S(TP) = S(TP) = R,In '["_5 }J‘s 59 Sm" N
R S %m\

™ 3 (27930F = 2316 b OH) + $ 0041437 93¢ Iy (0. ) C)ﬁg I
1354 %0 -y, W—‘\wLU %l)) S E3(cus e b Co 3"”)3%0»&
i

P, =800kPa

}h, =27329 ik

W, =0.1533kW

"

g =y oour, =95.48 kg
=iy

9548

-6.18

Shie s 9%,, 5 5‘ LR R ATy LW“%WM

Oy =iy = hy)=(0.022 kg/sY2T3.29 - 95 48)kI/kg =3.91kW



