
Rhiley Sivio
Problem 9-46

HW 1.3 MET 350

An Air Stendord Diesel Cyche has a compression
ratio of e and a cuttofF fatio of z A+

the begining of the comuression process, air is a+
95 кра ănd 27úe, Accounting for the variotion.
Of Specitic neats with Temperote, determine the temperckr
after heot addition process, the thermel effienay, ont
the mean effectie pressure.
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Process 1+2) Isentropic, Idel gas
T=300k B 95 kpa

4, = 214,07
from A-17 @ 306k:

Vri= 621.2

K3/k5

Az Vrz

A

Vri

=

A

Vez = Vri (r) = 621.2() = 38.825

Vr T
38.825-39,12

39,12 860
Tz- 860

3661- 39.12
38.825 T2 880-860

36.61 880 Tz 862.35 K

Jr hz
38.825-39.12 h2 - 888.27

39.12 88827
=

36.61- 39.12 910.56- 888-27
38.825 hz

36.61 910.56 hiz = 890.89. K7K/K0kg

P. Pz atz
二

AT RTZ

Vri Tz
P2= P

Vrz Ti

Pz= 621.2. 962.85 96 = 4369.24 KPa
300

38.825

Process 23) P=const
Pz = P3

f 2

=

RT T3

Tz = 802, 35 (2) = 1724.7 K
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From A-17 @ 1724.7 k
T

1700

1724,7

1750

h3

1880.1

h3

1941.6

1750 -1700

1724.7-1700 hz- 1880.1

1941.6-18201

n3 = 1910.481
KJ

Process 3→4) Isentropic

From Leutki Lecture 9 port z

to the re

サン

2

T4: TE (無): 17247 (0) = 215.5k16

Vru Ay
Vru= Vrs () = 4.546 ("2) =36.37Vr3

Vr u

36,61 657.95 36,37-36.61 4y - 657.96
=

36.37 Uи 34.31-36.61 674.,58-657.95-

34.31 674.58 44 = 659.69 K5/kg

Crlculating Anteusars)
a) Temp after heat addition

T3=1724.7K



b) The Thermol effieviael

Gin = hz-hz = 1910.481- 890.86
qin= 1019.59 5/kg

Qout = U4-4, = 659.69- 214.07

Gout = 445.62 25/

2Th = 1-
2ou+ 1445.62
=-

gin 1019,5b 156.29%

c) The meen effectin pressure

Wout = gin- qout = 1019,59-445.62

Wout = 573.97 k5/cg
RT

V= P
(0,287

EPo.n
3

Kg

Wout
MEP = =

MEP= 67576 KPa

)300x

95 pe

573.97 /1

0.900 11-

m

= 0.906

KPe



HW 1.3 MET 350Rhiley Silvis
Prololem 9-57

A four cylinder two-strake 2.4 L Diesel engine
that operates on an ideal Diesel cyele has a compressin
ratic of 22 and a CutH-OfF ratio of 1.8. Air is
at yooc and g7 kpa at the begining of th compreson

Process. using th Cold air Standaro assumptions, determin
how much perer the engine will delever at 3500 rom.
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Process 1+2) Isentropic

Ti= 343K P,= 97 кра

T2 K-

T () (

T=T(r) 343 (22)14-1= 1181.L K

Pracess 243) P= constEA현 -

R Tz RT3

A

A

Ts = ToT2 (rc) = 1181,116 (1.8) = 2125.98 K
Process 34) Isentropic
From Luetke Lecte a port 2

Y

A nA hA ZA hA 二

K-1

-n'

Tus() = 2125.98 (7) 781,1 K22

Caleniating Por power)

Wnet = gin -qout = Cp (T3-T2) - Cu (Tu-Ti)

Wnet = 1,005 (2125.98-1181.1)- 0.718 (781.1-343)
Wnet = 635,05 K5/кg

Wner= m wnet

2.4L
V. = TDC Volume

=A
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PiA
ةلا

(97 kpa) (0.6K) (TO00k)
M= RT (0.28) kgx)(343
m= 5,912•10-4

per cylinter

Mrotal = 0,00 2365 ко

KS

Whet = m. wWhet = 0.002365xB. 635,05

Wret = 1.502 CJ

Wnet = N. Wnet

4250
rexx

KT
IcysAe

min
1,502

60 sec
= 53.2 kW

cyfe

53.2 kw = 71,34 пp



Rhitey Silvis
Probolem 9-59

Hw 1.3 MET 350

An Ideal duad cycre has a compression ratio of 15
and a cutt-off rotic of 1.4. the pressurz ratia
duringg constahit - Volume head addition process of 1.1.
The state of the air at the begining of the campression

1s Pi= 14.2 psia and Ti = 75 0F. Colculate the
eyetes net speafic work, specific heat addiliem
and thermel exfficenby. use constent specific heats
at room temperetm
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Given:

r= 15

rc= 1.4

PR= 1.1
Qouk

5

P,= 14.2 psia

Ti= 75 °F= 534.67 R

Process 1+2) Isentropic
女 K

f= Pe = Ri (r)PAZ

Pz= 14.2 (15)t = 629,24 peia



K-

Tz 1 P2 P
K Te=T(開安二 P

T P.

629,411,4-1

T = 63467 ( 14.2 = 1579.62 R

Process 2 = x ) Constent volume

Pr=1.1

Pxこい Px = Pz (11) = 629,24 (1.1) == 692, 16 PsicP

Tx Px
TPz (1)。159.03 (11) 1733.00

Process x+3) constant pressure

Arc=

A A
T

= To = Tx (rc) = 1737,58 (14) =2432.6c1kAx

Process 3=4) Isentrapic
Pere-f+3
1lom 534.678RT. 0.3704

二

P 14,2 psia

f+3
Vi = 13.95

16m

13.95 f+3
Va= =0.93 T6m15

V3= rc Vx Vx = √z Vz = rc V z = 1. 4- 0.93=1,302 Rom

Ty

(T3 4

Vyz Vi
Ju= T3

14-1
Ty = 2432, c61

1,302

13.95 = 942,08 R



colculating Qmestions)
a) net specific work

gin = cu(Tx-T2) + CP (Ts-Tx)
= 0.171(1737,58- 1679,62) + 0,240 (2432.61-1737,58)

= 27,011 + 166,807

Qin= 193.81 вти/коm

qour = Cu (Tu-T.) = 0.171 (942,02-534.67)
9out = 69,67 Bти/

Wnet = gin-qout = 193.81- 69.67 =

6) Specific heot additicn

gin = 193.81 BTu/om

c) Therml efficienay

124.14
BTU
llovn

Wnet
124.142Tn = 二

Ein 193,81
= 64%



Rhiley siluis
Probblem 9-80

HW 1.3 MET 350

A simple Ideal Brayton cuyle with air is working
fluit has a pressure ratio of 10, The air enters the
Compressor at 520 R and the turbin at 2000 R. Aceamnting

for the veriation of specific hects with temperctue, determine
the air temp at compressor exit, the bock workan Retic, And
te Therml efficenvey.
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T,= 520 R

qout
T3= 200OR

(Variadele Specific Heats)

S

Ssconst

Process 1+2)

qour
4

A

From A-17 @ 520 R h, = 124,27 BTu/1om

Pr= 1.2147
Pz Psz

Pi Pr Pz= rp. Pri = 10.1.2147 = 12.147

Pr h
12,147-11,43 hz- 23602

11.43 236.02 240.98-23602
12,30-11.43

12.147 h2

12,30 240.98 hz = 240. 11 Btu/1om



Pr T

11.43 980 12,147-11,43 T2 980

12.30- 11.43 1000-980
12,147 Tz

12,30 1000 T2= 996.48 R

Process 2 +3) P= const

7= 2000 R

From A-17 2000R ng = 504,71 ôtu/1om
Pr3 == 174.0

Pu Pry

P3 Pr3

Process 3=4) Isentropic

Pry = (T) Pr3 = To 174.0= 17.4

Pr h
17.4- 16.28 hu - 260.97

16, 28 2460.97

18,60- 16- 26 271,03-260.97
17,4 hu

18.60 271.03

Btu
Iom

hu= 265,83

P T
17.4- 16,28 Tu -1080

16,28 1080

18.60- 16.28 1120-1080

17.4 Tu

18.60
1120 Tu= 1099.31R

Catculating Questions)
a) air temp ot compressor exit

Tz=996.48R



6) The back Work Rotio

We hz-hi
Back work rcto =

WT h3-hu
240.11-124.27

=0,485
504.71- 205.23

c) Therml effienaal

Wnet WT-Wc (n3-hu)-(hz-hi)
NTn = こ

gin qin 13-2

(504,71-205.83)- (240.11-124,27)
46.5%

(504,71-240,11)


