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[EEXR]
\ Unit H ST \ Metric \ British \
RLEE; T 288.15 [K] 288.15 [K] 518.67 [R]
JES 5 P 0.101325 [MPa) 1.0332 [ 2] 14.695 [21]
IR E, Cp 1.00322 (5% ] 0.23962 e 0.23962 [721%]
HEEAL; K 1.40077 1.40077 1.40077
B p 1.2251 [%4] 0.12402 [29 %] | 0.0023769 [*22]
LRy 12.014 [ %] 1.2251 [%91)] 0.076475 [14]
HEPERREG 1 || 17.97 1078 [Pa sec] | 1.832 1070 [H22354) | 0.3754 1076 [245%]
BRAEAREG v || 14.67 1076 [m0] 14.67 1076 [™] 157.9 10~ [£2]
A AER R 0.28703 [ 52 ] 29.269 [441] 53.348 L1
0.068556 [;:c4k] 0.068556 [174%]
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1.1

TROT VORI R OER R 2RO 5, HL

HAEZ—E>
B#Yya4 o)L

Ju
=

K Ga= 1.0 [kg/sec],

BREF O Fs B LHV= 43000 [kJ/kg] & T 5.

HBEESE
KA To= 288.15 [K] JE fi5 #90%R; n.= 0.82 JE /1l Py/Pi=6.0
KRKET;  Po= 0101325 [MPa] % —E 2305 n,= 0.88 & 22ty f/a= 0.025
% HS#F
—
@R ¢ /D .
) {
Ga \ ' / Esh. Gos
ey
/ N 5
[RE#HER] |
Stn. No. T (k) | P (MPa) h Pr ) s G f/a
(1) 288.15 | 0.101325 288.33 1.2052 6.6617 | 7.3188 1.0 0.0
(3ad) 479.16 0.60795 481.66 7.2312 | 7.1760 | 7.3188 1.0 0.0
(3) 520.38 0.60795 524.10 9.7214 7.2609 | 7.4037 1.0 0.0
(4) 1396.63 | 0.60795 1560.1 | 548.6254 | 8.4136 | 8.5564 | 1.025 | 0.025
(6ad) 914.01 | 0.101325 973.25 91.4376 | 7.8993 | 8.5564 | 1.025 | 0.025
(6) HER 973.92 | 0.101325 | 1043.67 | 118.5785 | 7.9739 | 8.6310 | 1.025 | 0.025
RE 7 AIE)
[REXT v
(3ad); Pry = Pry = (Ps/P))= 1.2052(6)= 7.2312
(3);  Ahyseq = hseq — hy= 481.66-288.33= 193.33 [kJ /kg]
hs = hi + Ahigaa/ .= 288.33+ 193.33/0.82= 524.10 [kJ/kg]
(4);  BREHRE ; Gy = Ga(f/a) = 0.025 [kg/sec]
RIEREI O 2V E— 5 hy = 0 assumed
hs + Gy (LHV + hy) = 28833+ 0.025 (43000 +0) = (14 Gy) hy
ha= (524.1+1075)/1.025= 1560.1 [kJ /kg]
(6ad); Prg = Pry/(Py/Ps) = 548.6254/6 = 91.4376

Ahygad = hs — heaa= 1560.1- 973.25= 586.85 [kJ/kg]
Ahgg = 10y Ahagaa = 0.88 (586.85) = 516.43 [kJ/kg]
he = hy — Ahge= 1560.1- 516.43= 1043.67 [kJ/kg]

(6):



[ 7]
FEAfEE ; We We= Gy (hs — hi) = 1.0 (524.10 — 288.33) = 235.77 [kJ/sec]
U AEE Wt Wt= Gy (ha — he) = 1.025 (1560.1 — 1043.67) = 529.34 [kJ/sec]
YT Wout Wout=Wt- We= 529.34- 235.77= 293.57 [kJ/sec] or [kW]

ESE]
ke Qy = Gy LHV = 0.025 (43000) = 1075 [kJ/kg]
Boh%En;, n= Wout/ Q; = 293.57/1075 = 0.2731

BRERY R SFO= 20000006G,) . 3600(23) _ 306,57 [g/kW hr]
— 1 = 83.72/SFC = 0.2731

[heat balance]
ZEE  Qin= Gihi+ Gy LHV = 28833+ 1075 = 1363.33 [kJ/sec]
R Qo= Wout+ Gg he= 293.57 + (1.025)1043.67 = 1363.33 [kJ/sec]
Qin=Qout PFT =7,

[T bBE—;S]

S= ¢ - R In(P)= ¢ - 0.28703 In(P) [kJ/kg K] LYk 5,
1.2 EHRSS
A gt & oo U O R OEGNE: n 23RO 5,
[EtE&H]
KREES;  Py= 0.101325 [MPa] REIRE;, To=288.15[K] JE 71 l; Py/Pi=6.0
Z—E U ADIRE ; Ty=1400. [K] BB, n.= 0.99 JE i #2h=E; n.= 0.82

GG # —E V8%, ny= 0.88 PT #—E %08, =086  BARKIREZE, nyp=0.80

AFEH; APy /Py= 0.0 Z2 MR AP,/ P=0.02 HAMEHE; AP,/P=0.03
WRHESRIEE; AP../P — 3.5= 0.02 Fn#ElE;  GL/G.=0.03 3 EE: LHV= 43000 [kJ/kg]
[RERER]
Stn. No. T (k) | P (MPa) h Pr o) s G f/a
(1) 288.15 | 0.101325 | 288.33 1.2052 6.6617 | 7.3188 | 1.0 0.0
(3ad) 479.18 | 0.60795 | 481.66 7.2312 7.176 | 7.3188 0 0
(3) 520.39 | 0.60795 | 524.10 9.7214 7.2609 | 7.4037 0 0
(3.5) 881.61 | 0.59579 912.36 69.54 7.8257 | 7.97436 | 0.97 1
(4) 1400 0.58388 | 1545.94 | 512.9675 | 8.3962 | 8.5506 | 0.985 | 0.01546
(5) 1204.06 | 0.27938 | 1306.58 | 270.0947 | 8.212 | 8.5780 0 0
(5ad) 1176.98 | 0.27938 | 1273.94 | 245452 | 8.1846 | 8.5506 0 0
(6ad) 948.27 | 0.10436 1003.6 | 100.8748 | 7.9294 | 8.5780 0 0
(6¢) 984.73 | 0.10436 | 1046.02 | 113.5373 | 7.9732 | 8.62186 0 0
(6) 971.92 | 0.10436 | 1030.59 111.16 7.9573 | 8.60596 | 1.015 | 0.015
(7) P 641.95 | 0.101325 | 659.54 21.9721 7.492 | 8.14913 0 0
(RF AL




Simple c;gle
— With heat axchonget —

5’|mp}e cxde
— with Heat Exchanger — @

L~

8 i bl

[BERT v

(3ad);

(3);

Prs = Pryx(P3/Py)= 1.2052(6)= 7.2312

hs = hy + (haaq — h1)/n.= 288.33+ (481.66- 288.33)/0.82 = 524.10 [kJ /kg]

P; = P,(P;/P,) = 0.101325- (6) = 0.60795 [M Pa]

JEARAESE W, W.= Gi(hs— hi) = 1.0(524.10 — 288.33) = 235.77 [k.J/sec]
Py = P3(1— AP,/P)= 0.60795 (1 — 0.02) = 0.59579 [MPa]

Ty= 1400 [K]—# —t > AO{RE GHEgsh)

RER R, Gp= 0.015 [kg/sec] assumed.!

Gy= Gag+ Gy = Ga(l— GL/Ga)+ Gy = 1.0(1-0.03) + 0.015 = 0.985 [kg/ec]
Py = P35(1— AP../Ps5) = 0.59579 (1 — 0.03) = 0.58388 [M Pa]

hs = hy—W./Gs = 1545.94 — 235.77/0.985 = 1306.58 [k.J/kg]

hsaq = ha— (ha— hs)/ne = 1545.94— (1545.94— 1306.58)/ 0.88 = 1273.94 [kJ /kg]
Ps = Py(Prsqq/Prs) = 0.58388 (245.452/ 512.9675) = 0.27938 [MPa]

GG #—v VIt ; Py/P; = 0.58388/ 0.27938 = 2.0899

P; = Py = 0.101325 [MPa] (GFH M)

Ps = P;(1+ AP,/P) = 0.101325 (1+ 0.03) = 0.10436 [MPa]

PT # —bE VgL ; Ps/Ps = 0.27938/ 0.10436 = 2.6771

Preaq = Prs/(Ps/ Ps) = 270.0497/(0.27938/0.10436) = 270.0497/2.6771 = 100.8748
het = hs — mea(hs — heaa) = 1306.58 — 0.86 (1306.58 — 1003.6) = 1046.02 [kJ/kg]

LEREHA R Gy OHEEIITOIEIFHR O R~ — X IZHBER D heat balance L 0 ki, AID ;

G3.5(ha — h3.5)

G =
1= oo - LHV = ha



VUM Wow
Wout = Gs(hs — he) = 0.985(1306.58 — 1046.02) = 256.65 [kJ/sec] or [kW]

Gs= Ger+ G = 0.985+ 0.03= 1.015 [kg/sec]
he = (Gethgi+ Grhs)/ Ge = (0.985 (1046.02) — 0.03 (524.10)) / 1.015 = 1030.59? [k.J/kg]

(35); Tss= Ts+ nup (Te— Ts) = 520.39 + 0.80 (971.92 — 520.39) = 881.61 [K]

[ 7]
JERE S We W.= Gy (hs— hy) = 1.0(524.10 — 288.33) = 235.77 [kJ/sec]
GG #—btuftd s W, = Gy(hs — hs) = 0.985 (1545.94 — 1306.58) = 235.77 [kJ/sec]
V), Wout = PT #—E (15
Wout=Gj5 (hs — he:) = 0.985(1306.58 — 1046.02) = 256.65 [kJ /sec] or [kW]

R Q; = Gy - LHV = 0.015(43000) = 645. [kJ/sec]
By, n= Wout/ Q; = 256.65/ 645. = 0.3979

BB R SFC = 2000000Gr) — 3600 « (1000 - G7) /KW = 210.4 [g/kW hi]
= 1 =83.72/SFC=83.72/210.4= 0.3979

[heat balance]
ZEE  Qin= h + ncc -Gy - LHV = 288.33+0.99(0.015) 43000= 926.88 [kJ /sec]
R Qo = Wout + Gy - hy= 256.65 + (1.015) 659.54 = 926.08 [kJ/sec]
Qin = Qowt PT = 7,

[T bBE—;S]
S= ¢ - R In(P)= ¢ - 0.28703 In(P) [kJ/kg K] &V :k>%,

[ RELLE]
FRLOBBERSRZ R L TRIORT, W 2 OIFBISRMITRE L~ Th 5 03RS Tl
BEEW BT DA EHE - IR EDOZBRO IO IR T T 5,

FEMEAE Simple cycle BN g ff
VU kW 293.63 256.65
N n 0.2731 0.3979
FENt: PP 6.0 6.0
2 —E U ANDRE: Ty 1396.63 1400.0

PARER CIHIRNIGR ; G 24— U mHIZER EUE L CRSSHREET he TERICIRA L TV 5, IRILABSSHEENT
AL TND ERETIUIEAZHLIR L hy CEIRICERT 2 Z &1 5,



1.3 2—HRTzv b
9000 m &~ > /N Mn=0.6 TIRITHD FRROT L P DAT A N RUEGhERERD 5,
B L2250 % Ga= 1.0 [kg/sec], BRZ2tt: f/a IFBEFRIR G LD 25 % & 95,
BEES
KREIREE;  To=228.65 [K]  RATEE;  Mn= 0.60 JE ) b Ps/Pi=4.0
KEJES;  Py= 30.742 [kPa]  FEFRAZELL: (f/a)e= 0.06825  {X%#E;  LHV= 43000 [kJ/kg]
G—= C.0 m Turbojet @/
Turhojet 0
h %
V " V&
(i
@]
Difsuser / \ Nozzlo
S
[EHE#HER
Stn. No. T (k) | P (kPa) h Pr ¢ ] G f/a \%
(0) 229.65 | 30.742 | 229.7 | 0.5457 | 6.4343 | 54510 | 1.0 0.0 | 182.37
(1) 246.24 | 39.215 | 246.33 | 0.6961 | 6.5042 | 5.4510 | 1.0 0.0 0.0
(3) 365.92 | 156.86 | 366.56 | 2.7844 | 6.902 | 5.4510 | 1.0 0.0 0.0
(4) 1013.64 | 156.86 | 1081.69 | 133.5032 | 8.0095 | 6.5584 | 1.01706 | 0.01706 | 0.0
(5) 912.18 | 102.236 | 963.48 | 87.0125 | 7.8866 | 6.5584 | 1.01706 | 0.01706 | 0.0
(6) 670.96 | 30.742 | 69225 | 26.164 | 7.5417 | 6.5584 | 1.01706 | 0.01706 | 736.52
(RFAAT]E)
[/A%:ZT‘J j]
(0);  ®E:9000 m DRKEN 5 Popmp = 30.742 [kPal], Tump = 229.65 [K]
k= 1.4015 at T= 229.65 from Gas Table
#i#: a=vk RT = /14015 (287.03) 229.65 = 303.94 [m/sec]
Vi=a- Mn= 303.94(0.60) = 182.37° [m/sec]
(1);  hy= ho+ V?/2(10%) = 229.7 4+ 182.37%/2 (10*)= 246.33 [kJ /kg]

Py = Py(Pry/Pro) = 30.742 (0.6961/0.5457)=

STATHREE: V 1% V1 =182.37 [m/sec]

/A

39.215 [kPa]
V= 3600-Vi/1.609= 408.04 [mph]




(3);  Prs= Pri(P;/Py) = 0.6961 (4.0)= 2.7844
P; = P, (P3/P;) = 39.215 (4.0) = 156.86 [kPa], P; = P, assumed

(4); FFRIESL . (fla)y = 0.06825
BBt D= 2 v — 5 hy = 0 assumed
G; = 0.25(0.06825) = 0.01706[kg/sec]
WRJEd= D heat barance; Gz hs + Gy LHV + Gyhy = Gyhy
1.0 366.53 + 0.01706 (43000) = 1.01706 hy = hs= 1081.69 [kJ/Kg]
(5); JEMEtE®: W. =Gy (hs— h) = 1.0(366.56 — 246.33)= 120.23 [kJ/sec]
Gihs — W.= G5 hs
= hs = hy — W./Gs= 1081.69- 120.23/1.01706 = 963.48 [kJ /kg]
Ps = Py (Prs/Pry) = 156.86 (87.0125/133.5032)= 102.236 [kPa]

(6); Ps= Py=30.742 [kPa] assumed
Pre = Prs (Py/Ps) = 87.0125 (30.742/102.236)= 26.164
Vo= /2 (hs — hg) - 108 = /2 (963.48 — 692.25)10°= 736.52 4 [m/sec]

[R5 R k:F)
2T A b F;  F=Gg (Vg— Vi) = 1.01706 (736.52 — 182.37) = 563.6 [N] or 57.47 [kgy]
T VU Wout= F- V= 563.6(182.37)/103= 102.78 [kJ/sec]

fHa#E: Q= Gy LHV= 0.01706 (43000)= 733.58 [kJ/sec]
BN, n= Wout/ Q= 102.78/ 733.58= 0.1401
SFC ; SFC = (G;10° 3600)/F = 17.06 (3600)/563.6 = 108.97 [g/N hr]

[heat balance]
ZEEE S Qin = Gy by + Gy LHV = 1.0(246.33) + 0.01706 (43000)= 979.91 [kJ /kg]
T Quur = Gl (he + 5555) = 1.01706 (692.25 + Z652%)— 979.92 [kJ /kg]

Qin = Qout DF xv 7,

[T bBE—;S]
S= ¢ - R In(P)= ¢ - 0.28703 In(P) [kJ/kg K] £ Vsk® 5,

So= ¢o — R In(Py)= 6.4343 - 0.28703 In(30.742)= 5.4510 [kJ /kg K]
S, = ¢ — RIn(Py)= 6.5042 - 0.28703 In(39.215)= 5.4510 [kJ /kg K]
Sy = ¢3 — R In(Ps)= 6.902 - 0.28703 In(156.86)= 5.4510 [kJ /kg K]
Sy = ¢4 — R In(P;)= 8.0095 - 0.28703 In(156.86)= 6.5584 [kJ /kg K]
Ss = ¢5 — R In(Ps)= T7.8866 - 0.28703 In(102.236)= 6.5584 [kJ /kg K]
Se = ¢g — R In(Pg)= T.5417 - 0.28703 In(30.742)= 6.5584 [kJ /kg K]

4 RNVEE: Ve 2N KV RO D L
Ts=912.18,  (f/a)= 0.01706 (Ps/P:) = Ps/Ps= 30.742/102.236= 0.3007
INHDANT—=HIZH L (V/VT) = 24.373 BNEbh 5,
ThEY s Vs = (V/VT)VTe= 24.373v/912.18= 736.12 [m/sec]<= LITR®H 1= V= 736.52 & *tlL,




1.4 2—HKRI77>

SR T 7 I U TR Go D Gp WXEHE ) AV &l THRIES L, 589 O
09:Gy BT UL BB Ly b RAD DI END, ZERTRGy 1FHHIITE 5561, Gr
27— SR L 0 Kb B BN B B, FHEHIZLFICRT, 1 UREOEFEERL: LHV= 43000
kI /kg] & 5.

[FtEEH]
2RI, Go= 35.0 [kg/sec] BREHRA;  Gr= 0.175 [kg/sec] FEEE;  LHV= 43000 [kJ/ke]
BRIBENZ; 1..=0.995 WK,  Ap=1240 [cm?) MW A7r=1080 [cm?]

a7 ik, G1=9.814]kg/sec] 77 Ui Gp=25.186 [kg/sec] HHIRETIEG; G /G1=0.04

oLO

[[EHEHER]

St. No. | Ps [MPa] Pt T h Pr G [kg/sec] f/a
(0) 0.101325 | 0.101325 || 288.15 288.33 1.2052 35.0 0.0
(F) 0.14 0.15439 338. 338.42 2.107 25.186 0.0

(Fad) 0.15439 324.99 325.33 (1.83638) 25.186 0.0
(2) 0.20 350. 359.58 2.6034 9.814 0.0
(3) 1.10 645 654.52 21.2592 9.814 0.0

(3ad) 1.10 564.95 570.33 (13.08389) 9.814 0.0
(4) 1.10 12954 | (1422.83) 376.7761 9.5964 0.01857
(5) 1045.6 | (1121.2) 153.0761 9.5964 0.01857
(6) 0.157095 870.4 (916.84) 72.6734 9.5964 0.01857

(6ad) 0.157095 || 806.93 844.52 (53.809) 9.5964 0.01857
(7) 0.15 0.157095 862. 906.53 69.6507 9.989 0.01783

AROKRFIFFHAME, () NOKFIFFEMERT,
[ Notes]

Gp = Gog— Gy = 25.186 Gie = (Gie/G1)G1 = 0.3926

Gas = G1 (1 —Ge/Gy) = 9.4214 hy = 0 assumed (RIAELE

Gy =Ga+ Gy = 9.5964 (f/a)s = Gy/Gas = 0.01857

Gr= Gy + Gy = 9.989 (f/a): = Gy/Gy = 0.01783



Gl(hg - h2) - (Gl - Gtc + Gf)(h4 - h5)
[fEC )

GF(hF — ho) + Gl(hg - ho) = (Gl — Gie + Gf)(h5 - hﬁ)
[#AERR)°

(Gl— Gtc) hs + Nee Gf LHV + Gf hf: (Gl— Gie + Gf) hy

(G1 _Gtc) h3 + Nee Gf LHV + Gf hf

— = G- Gt G,

Eq(4) % Eq(1) ILRAT 2 &
Gi(hg —hs) = (G1 — Gie) hs + 1 Gy LHV + Gy hy — (G1 — G + Gy)hs
Gr = Go— Gy OBIFEERATIUE Bq(2) 11 ;
(Go — G1)(hp — ho) + Gi(ha — ho) = (G1 — Gee + Gy)(hs — he)
[ Eq(5)+Eq(6) | £V ;
Gi(hs — ha) + (Go — G1)(hr — ho) + G1(ha — ho)

= (Gl — Gtc) hs -l—’l]CCGf LHV + thfe_ (G1 — Gie + Gf) he
Eq(7) £ 0 AL LR Gy 2k & ;

ncch LHV — G() (hF— h0)+ Gtc (hﬁ_ hg)— Gf (hﬁ_ hf)
(he — hr)

22— o HADT e — ; he 1 3HER N A:hy £V

Gy =

(Gl — G+ Gfe)hG + Gichs = (Gl + Gf) hz

(G1+ Gy)hr — Gichs

he =
— e (Gr = Got Gy)

REX —E U AH; hs 1T Eq(2) £V ;

Grhp + Gihy — Gohg
(G1 — G+ Gy)

hy = + hg

5%'13*@;‘}]$: [7700]§ EQ(3) £
Ga(ha — h3) = Gy(hs = hy)
h; LHV

Nee =

RBENFRIZE G DFHIEIIZ VDT, nee OIIFHIKOIATED T = 7 IZH L,

(5)

(6)

(10)



Z—E L AH; ha I Eq(1) £V

Gl (h3 - h2)

ha =
YT (G = G+ Gy)

+ hs (11)

[FEE ]

2—EVHONIVAILE—; hg Eq9) £V ;
(G1 +Gi) by — Giohg  (9.814+0.175) 906.53 — 0.3926 (654.52)

he = =
¥ (G — G+ Gy) 9.814 — 0.3926 + 0.175
9055.33 — 256.96
= = 1 . 4
95964 916.84 [kJ/kg]

A2 URE; [G1]; Eq(8) £V ;

Nee Gy LHV — Go (hp — ho) + Gic (he — h3) — Gy (he — hy)
(he — hr)
~0.995 (0.175)43000 — 35.0 (338.42 — 288.33) + 0.3926 (916.84 — 654.52) — 0.175 (916.84 — 0)

916.84 — 338.42
_ 7487.38 — 1753.15 + 102.99 — 160.45  5676.77

Gy =

= 9.814 [kg/sec]

578.42 T 578.42
INM R Ltk; BPR
Gr  25.186
BPR= ==X = = 2.57
G, 9.814

Note]; IRIIREIDT Y 2 A E—12 T hy= 0 LIUE SN,

EEZ—E>AO; hs; Eq(10) £ ;
Gr hr+ G ha— Gohg

hy = +h
K (G1 — G+ Gy) 6
25.186 (338.42) + 9.814 (359.58) — 35.0 (288.33)
- 16.84
9.5964 +916.8
_8523.446 + 3528.918 — 10091.55

16.84 = 1121.2
9.5964 + 916.8 [kJ/kg]

A—EYAO; hy;  Eq(11) &0

Gy (hs — ho) 9.814 (654.52 — 359.58)
hy = hs = 1121.2
T Gi-Gur G 9.5964 +
92894.54
- 1121.2 = 1422.
9.5064 83 [kJ/kg]

(hy = 1422.83, (f/a)s = 0.01857) = Ty = 1295.4



2—E U ADRE (TIT); Ty

T, = 1295.4 [K]
e Gu/Ti  9.5964\/1295.4
B U Q4= 4P L TG = 313.996
4 .

7 7 L DAE; Pty;

Gr VTr _ 25.186V338 _ ) oo
Ap Psp 1240 (0.14)

(Qs =2.66728, T =338, (f/a)=0)=> (%) = 1.1028 (Mn = 0.3767)

Qsp =

Pt
77 Y ORJE; Ptp= (5)Psp= 11028(0.14) = 0.15439 [MPa]
S

BER A ADEE ; Pty

05, = G VTr _ 9.980VB62 _ oo
A; Ps; 1080 (0.15)

P
(Qs =1.8103, T =862, (f/a)=0.01783) = (P—z) =1.0473 (Mn = 0.2637)

PR ADEE ; Pty = (%)P.s7: 1.0473 (0.15) = 0.157095 [M Pad]

BE/ f)l/? [Vc, Fgc, Ac]
Ps 0.101325

I+ ; = = 0.656284

JEAI b Pir 015439 0.65628

(Ps/Pt) = 0.656284, Tr = 338, (f/a)=0) = % — 15.092, g, = 5.9304 (Mn = 0.7994)
WE S Vo= (%)\/TF = 15.092 (V'338) = 277.46 [m/sec]

KIEAZ A b,  Fgo= Gp-Ve= 25186 (277.46) = 6988.1 [N]* or =712.6 [kg;] or = 15710 [lbf]

R . Ae = (GrVTr/Ps) _ (25.186 \/533%40.101325) — 770.58 [em?)]
ds .

Bl / AV 5 [V, Fgu, Agl

Ps 0.101325
£, — = ————— = 0.6450
Ak Pt; 0.157095

(Ps/Pt) = 0.6450, Ty = 862, (f/a)=0.01783) = \/LT = 15.434, ¢, = 6.0098 (Mn = 0.8307)
WE, Vg = (%)\/ﬂ: 15.434(v/862) = 453.14 [m/sec]

T4 — B2 DR %; >4 OFMETIE, ¥—EUER; Q4 OIEK—EMERDDT, FHIT—XOREF <
VA g R

10



AT Ay Fgg = Gr- V= 9.989(453.14) = 4526.4 [N] or =461.6 [kgr] or = 1017.6 [lbs]

. 2/0.10132 ]
TR Ay = (G”/qT_7/ L) O90VE/DI01) _ 4g1.6 em?

AZ AN ; Fg= Fgo+ Fgy = 6988.1+ 4526.4 = 11514.5 [N]

77 YEhE S [nor]

Pty 0.15439
Epal = = 1.52371
FEAKE; P,  0.101325 5231

(To = 288.15, (f/a) = 0) => ho = 288.33, Pro= 1.2052

Pt
(Prp)aa = Pro-(?F) = 1.2052 (1.52371) = 1.83638
0

(Prp)aq = 1.83638, (a/f) =0) => (hp)aq = 325.33, (Tr)ea = 324.99
(hp)ad — ho _ 32533 —288.33 37

D _ _ - = 0.7387
7N or he — o 3384228833 50.09
JERERNR 5 [ noa]
Py 1.10
I A XTI

P
(Pr3)ed = PrO-F3 = 1.2052 (10.8562) = 13.08389
0

(Pr3)aq = 13.08389, (a/f) = 0) => (hg)ea = 570.33, (Tr)aq = 564.95
(hs)aa — ho _ 570.33 —288.33 282

et _ _ = = 0.7701
JEREREDEE 103 hs — hg 654.52 — 288.33 366.19
Z—E U [Nae)
P 1.10
AE L 4 7.0021

Pt~ 0.157095
(hy = 1422.83, (f/a) = 0.01857) = T, = 1295.4, Pry = 376.7761
Pry 376.7761
P ad = = = .
(Pro)ad = ppie = ro0m — 20809
(Prg)aqd = 53.809, (a/f) = 0.01857) = (hg)aa = 844.52, (Ts)aa = 806.93
hy — hg 1422.83 — 916.84  505.99

R _ _ _ = 0.8749
A e = (he)aa  1422.83 — 84452  578.31
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2 EXbrIODY

2.1 FYv hk=HA9); (k=1.4)

k= 1.4 DIEBITIKE V850, B e = 10 0y h—¥1 7 VOB, n 1K TR
£5, HAF—TAERNES A 2 ARVEOHI %2 L FICRT, B LU G= 1.0 [kg/sec] £ T %,

® n=1- 8:71 = 1- 1/10%* = 0.6019
]
P — BEEIS
T2 s k= 14
JE fE ;e = 10.
) HEAEVEL 5 Q) = 1000. [kJ/kg of Air]
ARE 5 T7=288.15 [K]
AAES] 5 Py=0.101325 [MPa]
[(BERE] v
St. No. T (k) | P (MPa) h u ) Pr Vr S
(1) 288.15 | 0.101325 | 289.46 | 206.76 | 6.6894 | 1.2056 | 238.9985 | 7.34653
(2) 723.77 | 2.54515 | 727.09 | 519.35 | 7.6147 | 30.2829 | 23.8999 | 7.34656
(3) 2117.35 | 7.44566 | 2127.08 | 1519.35 | 8.6931 | 1296.791 | 1.6327 | 8.11685
(4) 842.94 | 0.29643 | 846.81 | 604.86 | 7.7678 | 51.6278 | 16.327 | 8.11681
(6) PER | 684.42 | 0.101325 | 687.57 | 491.11 | 7.5585 | 24.9014 | 27.4851 | 8.21563
(AF I AE)
HEXT Y
2);  Vry = Vr/e= 238.9985/10= 23.8999
3); Us=Uy+ Q= 519.35+ 1000.= 1519.35 [kJ /kg]

Vrg= Vrs-e= 1.6327(10)= 16.327
6); h¢= Us+ R-Ti=604.86+0.28703(288.15) = 687.57 [kJ /kg]

JEREESE; We=G (Us — Uy) = 1.0(519.35 — 206.76)= 312.59 [kJ/sec]
RS, Wex=G (Us — Us) = 1.0 (1519.35 — 604.86)= 914.49 [kJ/sec]

T VUMY Wout=Wex- We= 914.49- 312.59= 601.9 [kJ/sec] or [kW]
Bgh#%E n= Wout/ Q;,= 601.9/ 1000 = 0.6019 (A h—HA 7 LDfE L —%,)

[£7]
(2);
(3);
(4);

Tl

Py = P (Pry/ Pry)= 0.101325 (30.2829/ 1.2056)= 2.54515 [MPa]

P3=

Py (T3/ Ty)= 2.54514 (2117.35/ 723.77)= 7.44566 |[MPa]

Py = P; (Pry/ Prs)= 7.44566 (51.6278/ 1296.791)= 0.20643 [MPa]
[heat balance]

Qin = Qout ﬁ‘ﬁkﬁ LTU\E)O
[T bBE—;S]

G (b + @) = 1.0(289.46 + 1000.)= 1289.46 [kJ /sec]
: Qowt = Wout+ G hg = 601.9 + 1.0687.57= 1289.47 [kJ/sec]

S= ¢ - R In(P)= ¢ - 0.28703 In(P) [kJ/kg K] £V :kF3,

12




22 ZERYAIL

FROFREZER A 7V TITWERRB R Z T 2, B LZERE; Ga= 1.0 [kg/sec] & T2,
[RERHR]
Stn. No. T (k) | P (MPa) h u 0] Pr Vr s
(1) 288.15 | 0.101325 | 288.33 205.62 | 6.6617 | 1.2052 239.074 | 7.31883
(2) 704. 2.47566 717.55 515.49 7.579 29.4465 | 23.9074 | 7.31881
(3) 1830.33 | 6.43647 | 2040.84 | 1515.49 | 8.6892 | 1408.763 | 1.2992 | 8.15476
(4) 874.17 | 0.30742 | 904.06 653.15 | 7.8162 | 67.2852 12.992 | 8.15476
(6) HE&. | 720.97 | 0.101325 | 735.86 | 528.91 | 7.6047 | 32.2017 | 22.3891 | 8.26183
EEIINIE)
[BEXTv 7]
(2): Vo= Vi1 /e= 239.074/10= 23.9074
(3): Us= Us+ Qi= 515.49+ 1000.= 1515.49 [kJ/kg]
(4);  Vrg= Vrs-e= 1.2092% 10= 12.992
(6): he= Ui+ R-Ti=653.15+0.28703(288.15) = 735.86 [kJ /kg]
[t 7]

JEfEEE ;. We= Ga (Uy — Uy) = 1.0(515.49 — 205.62)= 309.87 [kJ/sec]
WS, Wex= Ga (Us — Uy) = 1.0(1515.49 — 653.15)= 862.34 [kJ/secg]
T VUMY Wout=Wex- We= 862.34- 309.87= 552.47 [kJ/sec] or [kW]
B, n= Wout/ Q= 552.47/ 1000 = 0.5525

Py = P (Pry/ Pry)= 0.101325 (29.4465/ 1.2052)= 2.47566 [MPa]

Py =

Py (T3] Ts)= 2.47566 (1830.33/ 704.)= 6.3647 [MPa]

P, = P; (Pry/ Prs)= 6.43647 (67.2852/ 1408.763)= 0.30742 [MPa]

[heat balance]

=, =N
SR

Tl

[T bOE—;
S1 =

Sy =
S3 =
Sy =
S¢ =

al
¢2
b3
P4
b6

; Qin= Ga(hy+ Q1) = 1.0(288.33+ 1000.)= 1288.33 [kJ /sec]
: Qout = Wout + Gahg = 552.47 + 1.0735.86= 1288.33 [kJ/sec]

QinEQout 7)SE‘Z§Z LTb A éo

S]
—RlnP1
—RlTLP2

- RZTLP4
- Rl?’LP6

(P1)=
(P2)=
— Rin(P3)=
(Pa)=
(Ps)=

6.6617 - 0.28703 In(0.101325)= 7.31883 [kJ /kg K]
7.579 - 0.28703 In(2.47566)= 7.31881 [kJ /kg K]
8.6892 - 0.28703 In(6.43647)= 8.15476 [kJ /kg K]
7.8162 - 0.28703 In(0.30742)= 8.15476 [kJ /kg K]
7.6047 - 0.28703 In(0.101325)= 8.26183 [kJ /kg K]
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2.3 HEPAX

PP AT A % B8 L1234 @ heat balance %, 22V A 7 WZ X W ELET L, HLEKE; Ga=

1.0 [kg/sec] & T 5,

'___<_L‘£m_s___{
N | T
% e %@4 g hi = ho+ Ahpes
hr = he — Ahyes
[ER#ER]
Stn. No. T (k) | P (MPa) h u o) Pr Vr s
(0) 288.15 | 0.101325 | 288.33 205.62 | 6.6617 | 1.2052 239.074 | 7.31883
(1) 333.15 | 0.101325 | 333.54 | 237.92 | 6.8075 | 2.0029 166.3289 | 7.46463
(2) 801.76 2.4385 823.87 5993.75 | 7.7205 [ 48.2016 | 16.63289 | 7.46464
(3) 1912.3 5.8161 2142.62 | 1593.75 | 8.7436 | 1702.741 1.123 8.23825
(4) 919.17 0.2796 954.47 690.65 | 7.8724 | 81.8485 11.23 8.23819
(6) 767.41 | 0.101325 | 786.27 | 565.99 | 7.6724 | 40.7759 18.8201 8.32953
(7) 725.78 | 0.101325 | 741.05 532.72 | 7.6119 | 33.0179 21.9813 8.2690
RETIIE)

[BERXT v 7]
(1);  he= 785.796 [kJ/kg] assumed
hy =
TR A5y Ahpes = hy — ho = 333.55- 288.33= 45.22 [kJ /kg]

(2); Vo = Vry/e= 166.3289/10= textbf16.63289

(3); Us=Us+ Q1= 593.75+ 1000.= textbf1593.75 [kJ/kg]

(4);  Vry= Vrs-e= 1.123% 10= textbf11.23

(6); he= Ui+ R-Ti= 690.65+0.28703(333.15)= textbf786.27 [kJ/ke]
(7);  hy = he— Ahye,= 786.27- 45.22= textbf741.05 [kJ/kg]

[t 7]
FEMETES ;. We= Gy(Us — Up)= 1.0(593.75- 237.92)= 355.83 [kJ/sec]
WEMESE ;. Wex= G3(Us — Us)= 1.0(1593.75- 690.65)= 903.1 [kJ/sec]
TUVUHS; Wout=Wex- We= 903.1- 355.83= 547.27 [kJ/kg] or [kW]
BNFE ;= Wout/ Qin= 547.27/ 1000 = 0.5473

[E7]
(2); Py= P (Pry/ Pri)= 0.101325 (48.2016/ 2.0029)= 2.4385 [MPa]

(3); P3= P, (T3/ Ty)= 2.4385 (1912.3/ 801.76)= 5.8161 [MPa]

(4); Py= P; (Pry/ Prs3)= 5.8161 (81.8485/ 1702.741)= 0.2796 [MPa]

[heat balance]

[A]l; (0)<=(7) fdl;
ZEE ; (Qa)in = Goho+ Qi= 1.0(288.33)+ 1000.= 1288.33 [kJ /sec]
R (QA)our = Wout + Gy hy= 547.27+ 1.0(741.05) = 1288.32 [kJ/sec]

(0)=(7) BT (QA)in = (Qa)out BELL TS,

14

(h0 + h6/€)/(1+ 1/e) = (288.33 + 78.5796) /1.1 = 333.54 [kJ /kg]




[B]; (1)<=(6) Ml ;
ZEE : (Qp)in= G1hi + Q1= 1.0(333.54)+ 1000.= 1333.54 [kJ/sec]

B (QB)owr = Wout + Gg hg = 547.27+ 1.0(786.27) = 1333.54 [kJ /sed]

(0)==(7) BT Qbin=Qbyus BHEIE LTS,

2.4 BEZEKYALIIL

[FIER DB 2 REHZE 5 A 7 L T1T 9, (B LZERU R Ga= 1.0 [kg/sec] &7 2, AFHHR TITE

MERICRE 2 G LT D (T —En),

[REHR]

St. No. G (kg/sec) | T (k) | P (MPa) h u ¢ Pr Vr s
(1) 1.0 288.15 | 0.101325 | 288.33 205.62 | 6.6617 | 1.2052 239.074 | 7.3188
(2) 1.0 704. 2.47566 717.55 515.49 7.579 | 29.4465 | 23.9074 | 7.3188
(3) 1.0232558 | 1727.13 | 6.21481 | 1976.77 | 1481.05 | 8.6797 | 1384.86 1.2471 8.1553
(4) 1.0232558 | 852.27 0.30667 900.1 655.47 | 7.8161 | 68.3366 | 12.471 | 8.1553

(6) PER 1.0232558 | 707.49 | 0.101325 | 736.29 533.21 7.6054 | 32.8053 | 21.5662 | 8.2625

(RFBAIME)

[EERXT v 7]
(2);  Vry=Vry/e= 239.074/10= 23.9074
(3);  Us; MABERR DPIHEE= /L — [k /kg]

Qin = 1000 [kJ], BREIOIRIEEE; LHV = 43000 [k.J/kg] assumed.

kJ
) S Qin 1000 [77—7 7]
BB R Gy = = £
LHV 43000 [ raa fJFuel]

k
= 0.023256 [-L] = 23.256 [-L]
Sec Sec

(1+Gf)U3 = U+ Gf (LHV)

kJ
= 515.49 + 0.023256(43000) = 1515.49 [——]

Sec
151549  1515.49
= = 1481.05 [kJ/k
1+G;  1.023256 [k1/kg]

Us =

(4); Vryg= Vrze= 1.2471(10)= 12.471
(6); HERAADT U H L E—; he [k /kg]

1+G) he= (1+Gy) Us+ R-T, = 1.023256(655.47) + 0.28703(288.15) = 753.42 [k.J/sec]
f f

753.42

SRED; o=y

15
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[ 7]
FEMRHES . We= Gy (Us — Uy) = 1.0 (515.49 — 205.62)= 309.87 [kJ /sec]
IR . Wex= (1+ G ) (Us — Us)=1.023256 (1481.05- 655.47) = 844.78 [kJ /sec]
TV Wout=Wex- We= 844.78- 309.87= 534.91 [kJ/sec] or [kW]
BEhER; n= Wout/ Qin= 534.91/ 1000 = 0.5349

[E7]
(2); P2= P1 (Pr2/ Prl)= 0.101325 (29.4465/ 1.2052)= 2.47566 [MPa]
(3);  BRBEET);Ps [MPa]
Gs 13 1.0232558 1727.13

Py= P (22.23)= 24
3 2(G2 TQ) 7566 (— 5 704.

) = 6.21481 [M Pq]

(4); Py= P; (Pry/ Prs) = 6.21481 (68.3366,/ 1384.86)= 0.30667 [MPa]

[heat balance]
SEE Q= Gih+ Gy (LHV) = 28833+ (0.0233256) 43000. = 1288.33 [kJ/sec]
WEE : Qo = Wout + Gg hg = 534.91 + 1.023256 (736.29) = 1288.32 [kJ /sec]
Qin = Qout DKL,

E=R
==X
E=R
==X

[A¥HER; SFC')

3600 (G 1? 3600 (23.256 g
SEC Wout 534.91 96.52 [kW hr]

B = 83.72/ SFC = 83.72/ 156.52 = 0.5349

[T hAE—;S]

Si= ¢1 — Rin(P)
So = ¢o — R In(P)
S3 = ¢3 — R In(P3)
Sy = ¢4 — RIn(Py)
Se = ¢¢ — R In(Pg)

= 6.6617 - 0.28703 In(0.101325)= 7.3188 [kJ/kg K]
= 7.579 - 0.28703 In(2.47506)= 7.3188 [kJ/kg K]
= 8.6797 - 0.28703 In(6.21481)= 8.1553 [kJ/kg K]
= 7.8161 - 0.28703 In(0.30667)= 8.1553 [kJ/kg K]
= (

7.6064 - 0.28703 1n(0.101325)= 8.2025 [kJ/kg K]

Lz ZicRb 7z n=0.5349 13RO IZBEHROM & —FH LT\ 5,
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2.5 HNTHALAOIL

ER - FETEAENMUE SN DI AT A 7 VI ONTELRT 5, ZEXUitE; Ga= 1.0 [kg/sec]

LT 5,
N HEEL
‘ £ #iE b e= 10.
p| O =@ AFHRE ; Ty = 288.15 [K]
&
— ABJES ; Py=0.101325 [MPa]
(s #E ; LHV= 43000 [kJ /kg]
O~ \‘ff9 R Q) = 700, [kJ/sec]
T HEAREVE ;5 Qo = 300. [kJ/sec]
@
vV
[BEHER]
St. No. G (kg/sec) | T (k) | P (MPa) h u 0] Pr Vr s
(1) 1.0 288.15 | 0.101325 288.33 205.62 6.6617 1.2052 239.074 | 7.31883
(2) 1.0 704. 2.47566 717.55 515.49 7.579 29.4465 | 23.9074 | 7.31881
(3) 1016279 | 1452.8 | 5.19203 | 1613. | 1196.02 | 8.4438 | 605.9674 | 2.3974 | 7.97103
(4) 1.023256 1663.61 | 5.19203 | 1895.18 | 1417.65 | 8.6316 | 1170.997 1.4206 8.15883
(5) 1.023256 855.7 0.30791 904.04 658.43 7.8207 | 69.4459 | 12.3213 | 8.15881
(6) P4 | 1.0232558 | 710.16 | 0.101325 | 739.258 | 53541 | 7.6096 | 33.2879 | 21.3338 | 8.2667
=N

[EERXT v 7]
(2);  Vray= Vry/e= 239.074/10= 23.9074
(3);  Us; SE2MBER O F L ¥ — [k]/ke]

Q1 = 700 [kJ/sec], BREIOIRFEEE; LHV = 43000 [kJ/kg] assumed.
Q1 700 4]
= sec— = (0.016279 [k
LHV ~ 43000 [&] lkg/ sec]
(1+Gp)Us = GoUs+ Gy (LHV) = 51549 + 0.016279 (43000) = 1215.49 [kJ/sed]

121549  1215.49
= = 1196.02 [kJ/k
1+Gp 1016279 [kJ/kg]

WL, Gy =

Us =

(4);  hg; FEBBEH O X L E— [k]/kg]
Q2 = 300 [kJ/sec]
e Q> _ 300 [37]
| NV =N — — sec —
WREH &, Gpo = THV = 13000 [%] = 0.0069767 [kg/sec]
Gy =G+ Gy = 0.016279 + 0.0069767 = 0.023256 [kg/sec]

(1+Gy) ha= (1+Gy1) hs+ Gyo LHV = 1.016279(1613) + 300. = 1939.258 [k.J/sec]

17




1939.258

(5 Vrs= Vraef (85)
1.023256 (1663.61)
1.016279 (1452.8)

Vrs = 1.4206 10/< ) = 12.3213

(6); PERAADT LN E—; he [k /ke]

(1+Gy) he = (1+G;) Us+ R-Ty = 1.023256(658.43) + 0.28703(288.15) = 756.45 [k.J/sec]

- _ 756.45
TRED; hg= TG,

= 739.258 [kJ/kg]

[t 7]

FEfHES . We= Gy (Us — Uy) = 1.0(515.49 — 205.62)= 309.87 [kJ/sec]
fatt® ;. Wex= Py (Vi — V3) + (1 4+ Gy) [Us — Us]
= R(G4 Ty — G3Ts)+1.023256 (Us — Us)
= R (1.023256 x 1663.61 — 1.016279 x 1452.8) + 1.023256 (1417.65 — 658.43)
= 0.28703 (225.85) — 1.023256 (759.22) = 841.70 [kJ /sec]
TV UHTT; Wout=Wex- We= 841.70- 309.87= 531.83 [kJ/sec] or [kW]
HENE ;= Wout/ Qin= 531.83/ (700.4+300) = 0.53183

[#A%HEEE; SFC?)

3600 G’y 103 3600 23.256 g
FC = = = 157.42
SFC Wout 531.83 57 [kW hr]

23R, n= 83.72/ SFC = 83.72/ 157.42 = 0.53183

(2); Po= P % (Prs/ Pri)=0.101325% (20.4465/ 1.2052)= 2.47566 [MPal]
(3);  BRBEET); P [MPa)

G. T 1452.8
2 23y = 2.47566 (1.0162791 o

P3= P2(G_2 T2

) = 5.19203 [M Pa]

(4); P, = P3=5.19203 [MPa]

(5); Ps= Py (55)=5.19203 ({5%4459) = 0.30791 [MPa]

27 DTk Iz n=0.53183 [T LITRD = BROEE —H L TW5,
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[heat balance]

ZEE  Qin = Gi hl+ Q) + Q= 288.33+700.+300.=1288.33 [kJ /sec]
JEE © Quu= Wout+(1 + G ;) h6= 531.83+1.023256(739.258)= 1288.28 [kJ/sec]
Qin = Qout Z)§E‘2jo

2.6 THEELHLES

FREOBHBER R Z TR T 5, FHESETOTIL S 22500 E; Ga= 1.0 [kg/sec]. HbfaEE
Q= 1000 [kJ/sec]., JEffEt ; € =10 DEA TH 5,

=Y ErIA o0 ez a o n] v vaon
H77; Wout [kW] 601.9 952.5 534.9 531.8
B, g 0.6019 0.5525 0.5349 0.5318
W KRIET); P3 [MPa] 7.4457 6.4365 6.2148 5.1920
i Ty [K] 2117.35 1830.33 1727.13 1663.61
HERIRE; Tp [K] 684.42 720.97 707.49 710.16

H2.2BEDZER YA 7 VDA TlX heat balance FHROF =y 7 D=2, BT A% ER L%
BV A I NVHEEIT- T2, FERE TRICHET D,

wEx || mmvaon PRRE 2 ZE
JEMERTREE 5 Ty [K] 288.15 333.15 44.65
tH71; Wout [kW] 552.47 547.27 -5.2

BhE; n 0.0.5525 0.5473 -0.0052

B K77, Py [MPa] 6.43547 5.8161 -0.6206
BEiIRE; Ts [K] 1830.33 1912.3 81.97
PERUREE; Tp [K] 720.97 725.78 4.81

JEARRHEEE ; Ty © L5y ; ATy = 44.65 OB LY, KT Py idEL H&EIRE; T i35 <
RoTW5, &KL L THREIERTIN/NES BRZDD1F, AHRIZHEAMAKE Y- of, A6 G=1
[kg/sec] KT D E 72> TNDTDTH D, FEERITITHBFERNED n, = 288.15/333.15 = 0.865 &
KTT20T, BETAOHLH5EITEEEE ; N ZKRIEC EFLTWHZ e e 5,
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2.7 BTV

T VO FICIIRKRENDOEREE; pp = RT yExbWD, EJ); Pp & |k
AT DIDDZ—RF ¥ —T ¥ —LIRE;, Tp 2T 272D A v F—0—F—%HT 55 —R
WG T U DNWTELET S, LR E; Ga= 1.0 [kg/sec] &7 %,

[FHE&H]
KA, To= 288.15 [K]= T}, FE 73 W Pa/Pa= 20
KEES;  Py=0.101325 [MPa)= P, JE #i A5 .= 0.75
B 5 n,=09 Z—E R, n= 0.80

AA B =7 —F—REME; ne=070 EKEHE; AP,/Ps=0.05
KEEE ; LHV=43000 [kJ/kg of Fuel] #HFREER ; AP../Pg= 0.03

@ ®
e #
®
L
- ® @
@
% y
o -
1®
Engine
Q FJ W
‘2 FEffH e = 10
pl| @~ R = 090 1o = 1205
) (LSRG ~—R)
) ke EE ; Q1 = 700. [kJ/sec]
O~ \79 BEASEVRE © Qo = 300. [k /sec]
\\\_
@ (25
v JEMEREA D, t1
JEAMERE H; 12
S B

F—E U AA; t4
Z—r s t6
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2.7.1 [EHEH
[EEHER
Stn. No. T (k) P (MPa) h Pr ¢ s
(t1)=(0) | 288.15 | 0.101325 | 288.33 | 1.2052 | 6.6617 | 7.31883
(t3ad) 351.2 0.20265 351.71 | 2.4104 | 6.8606 | 7.318R81
(t3) 372.13 0.20265 | 372.84 | 2.9538 6.919 7.3772
(B) 309.15 | 0.19252 309.41 1.5413 | 6.7323 | 7.2052
[BEXTv 7]
(t3ad), Prtgad = Prtl (Ptg/Ptl)Z 12052(2): 2.4104
Prigeq = 24104 = (hyzqq = 351.71)
Aliseq = Pusea — b = 351.71 = 288.33 = 63.38 [kJ/kg]
(t3);  hug = hyy + Sfsad = 288334 €38 — 372.84 [k /kg]
hys = 372.84 = (Tj3 = 372.13)
(B); Tp= Ts— nre(Ts — T1) = 73213 — 0.75(372.13 — 288.15) = 309.15 [K]
(£ 7]
(t3); Pz = Py (Ps/Pi)=0.101325(2.0)= 0.20265 [MPa]
(B); Pp= (1—AP,/Pi3)Pi3= (1-0.05)0.20265= 0.19252 [MPa]

272 IV

[BHEHER]
Stn. No. G (kg/sec) | T (k) | P (MPa) h u 0] Pr Vr s
(1) 1.0 309.15 | 0.17947 309.41 220.67 | 6.7323 1.5413 200.5594 | 7.2253
(2) 1.0 750.13 4.35492 764.44 552.13 7.6476 | 37.4003 20.056 | 7.2253
(3) 1.016279 1490.42 | 8.79357 1659.86 | 1232.07 | 8.4757 | 677.0653 2.2012 7.8517
(4) 1.023256 | 1699.87 | 8.79357 | 1941.72 | 1453.78 | 8.6593 | 1289.539 | 1.3181 | 8.0353
(5) 1.023256 876.03 0.52043 927.49 676.04 | 7.8478 | 76.3193 | 11.4781 | 8.0353
(6) 1.023256 731.22 0.18834 762.76 552.86 7.6422 | 37.2937 19.607 | 8.1214
(RFBAIME)

(1); Ti= Tp= 309.15 = (Vr = 200.5594)
(2); Vs = Vry/e= 200.5594/10= 20.056
Vg = 20.056 = (us = 552.13)
(3);  Us; FERRBER DNE— /L F —
Q1= 700 [kJ/sec], LHV = 43000 [k.J/kg]
. k
kk R G = -2 = TO0MRI/sed 606979 [hg/sed]

LHV — 43000 [kJ/kg]
(1+Gp)Us = GaUs+ Gy (LHV) = 1.0 (552.13) + 0.0162791 (43000) = 1252.10 [k.J/sec]
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125210 125210
1+Gp 10162791
(f/a)s = 0.016279

Us = 1232.07 [kJ/kg]

(4);  hd; FEBRBER O Z L E— [kJ/kg]
Q2= 300 [kJ/sec]
Q2 300 [kJ/sec]
LHV 43000 [k.J/kg]
G =G+ Gy = 0.0162791 + 0.0069767 = 0.023256 [kg/sec]
(1+Gy) ha= (1+G1) hs+ Gpo LHV = 1.016279 (1659.86) + 300. = 1986.88

1986.88  1986.88
1 +G; 1023258

BB G = = 0.0069767 [kg/sec]

4=

= 1941.72 [k.J/kg]

(f/a)s = 0.023256

(5); Vrs= Vryxe/ (S1E)

1.023256 (1699.87)
1.0162791 (1490.42)

Vrs = 1.3181 % 10/ ( > = 1.3182(8.7081) = 11.4781

(6); HHROT LS —; he

(14+Gy) he = (14+Gy) Us + R-Tp = 1.023256 (676.04) + 0.28703 (309.15) = 780.49 [k.J/sec]

78049 780.49
- L hg = - — 762.76 [kJ/k
D he = 7757 = 023256 [kJ/kg]

[E7]
(1); DR ne = n5V0B

0p = Tp/Tuq = 309.15/288.15 = 1.0729 = n,, = n’,v/05 = 0.9v/1.0720 = 0.9322
Py =1, Pp = 0.9322(0.19252)= 0.17947 [MPa]

(2);  Pa= Pi(F2) = 0.17947 (35409)= 4.35492 [MPa]

(3); Py= Py(%lr) = 4.35492 202004012 g 79357 [MPal

(5);  Ps= Py(Bm) = 8.79357 (13193)= 0.52043 [MPa]

1289.539

[ 77]
JEREfEE s We  We= Gy (Uy — Uy) = 1.0(552.13 — 220.67) = 331.46 [kJ/sec]
BaRMEE s Wex Wex= P3(Vy — V3) + (1 + Gf)[Us — Us]
=R(G4 Ty — G3-T3) +1.023256 (Uy — Us)
=R(1.023256 - 1699.87- 1.016279 - 1490.42)+1.023256(1453.78-676.04)
= 0.28703(224.72)-1.023256(777.74)= 860.33 [kJ /sec]

VU H)) (BR); Wout Wout=Wex- We= 860.33- 331.46= 528.87 [kJ/sec] or [kW]
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B 5y n= Wout/ Qin= 528.87/ (700.+-300) = 0.5287

[heat balance/ TP V]
ZEE  Qin = G hl+ Q1+ Qs = 1.0(309.41) + 700. + 300.=1309.4 [kJ /sec]
W © Qour = Wout + (1+Gy) hg = 528.87 + 1.023256 (762.76)= 1309.4 [kJ /sec]
Qin = Qour DKL,

[#REHEEEE; SFC]

3600 G4 10° 3600(23.256) g
SFC = = = 158.
Wout 528.87 58.3 [kW hr]

B m n= 83.72/ SFC = 83.72/ 158.3 = 0.5289

[Note]; Z ZiTRe72 n=0.5289 IFBITR D1 BNRDELE —F L T D,

273 A—Ev

[BHEHER]
‘ Stn. No. ‘ G (kg/sec) ‘ T (k) ‘ P (MPa) ‘ h ‘ Pr ‘ ¢ ‘ s ‘
(t4) 1.023256 | 731.22 | 0.18834 | 762.76 | 37.2937 | 7.6422 | 8.1214
(t6) 1.023256 | 648.34 | 0.10446 | 670.99 | 23.4463 | 7.509 | 8.1574
(t6ad) 1.023256 | 627.35 | 0.10446 | 648.05 | 20.6839 | 7.4731 | 8.1215
(7) HEX 1.023256 | 648.34 | 0.101325 | 670.99 | 23.4463 | 7.509 | 8.1661

[BERXT v 7]
(t4);  hiu = he= 762.76 [kJ/kg]
JEAERS ;5 Ahps = hig — hn= 372.84- 288.33= 84.51 [kJ /kg]
F—EY: Ahyg= S = 3509 977 k] /ke]
(t6);  hug = hia — Ahug= 762.76- 91.77= 670.99 [kJ /ke]
(t6ad);  hugaa = hea — S2ue = 762.76 — L= 648.05 [kJ/kg]

0.8
(7);  hr = he= 670.99 [kJ/kg]

[E7]
(t6);  Pis = t—xpoypy = 0.101325/(1 — 0.03) = 0.101325/ 0.97= 0.10446 [MPa]
(t4); P = Pis(prs) = 0.10446 (543357)= 0.18834 [MPa]  =F;

[heat balance/ X T L]

ZEE Qin = Ga hl+ Q1 + Qo = 1.0(288.33) + 700. + 300.=1288.33 [kJ /sec]

BEHR T Ahyo = Gea(he — hg) = 1.0 (372.84 — 309.41)= 63.43 [kJ /sec]

BEARR (# —ARF v —Y % —) ; Al

Al = G- Ahyag — Guy Ahyys = 1.023256 (91.77) — 1.0 84.51= 9.39 [kJ/sec]
HEE : Qouwr = Wout + (1+Gy) hy + Ahre + Ahy,
= 528.87+ 1.023256 (670.99)+ 63.43+9.39= 1288.28 [kJ /sec]
Qin = Qouwr DKL,
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