oogougoboooooon

goood

20040 10 300

ad
1 00000000 2
2 OO0OOOOOoOooo 2
3 00000000000000o0o00o 4
31 DO0UO00O0000 IKGOOODO . v v vt e e e e e e e e e e e e e e 4
32 DO000000 IKGOODOD + v v v e e e e e e e e e e e e e e e e e e e e e 5
3.3 000000000 . . e e e e e e e 6
4 O00OO0OOO0OO0OO0OOOOoOCcOooon 7
5 O0oO0OO0o0OoO0O 7
6 OO00O0OO0OO0OOOOOOOOOOOODbOoo 9
6.1 ODO0O0OO0O0OOOD0 . . ot e e e e e e e e e e e e 9
6.2 OO0OOOD0 . . o o e e e e e e e e e 9
6.3 000000000 00000 . . 0 it e e e e e e e e 10
7 0Oooooooao 12
71 0000200000 . 0 0t e e e e e e e e e e e e e 12
7.2 OO0 . o e 15
7.3 OO0 . o e 18
8 OO 20
9 OO 20



1 J00ooooogd

000 O Gem= 450[toryh]
0000 000000 psm= 144[atg]= (144+ 1.03323)[kgflcn?] = (144 + 1.03323)x 980665[Pa]
= 14.22[MPa]
000000 pre= 32[atg]= (32+ 1.03323)[kgf/cn?] = (32 + 1.03323)x 980665[Pa]
= 3.239[MPa]
D000 000000 tgn=5400] , D000 O00 tre= 540[0]
D000 t=240[0]
00000 ng = 92[%]
goooooboooboooooooono o
oooo c=0.580h=0.040, 0 = 0.094, n = 0.012, s= 0.005,
w(H,0) = 0.126, a(ash)= 0.143*1
00000  H =5880[kcalkg]

00000000000000000 020

0000000000 m=1.25

e 00 .- 00 :Pyp=1[atm] 00 :te=20[0] 0000 :¢=_80[%]
000000000000000000 : t,=2500]

2 00OO0OoOoOoooood

00000000000 Py = Py = Pge = Psm= 14.22[MPa], Pre= Pri = 3.239[MPa]0 0 0
000000 ten=540[0],tre=540[0],t; =240[0]1 000000
0000 [2]0000000000000000000000000000000000

hy = 1039[kJkg] = 2482[kcal/kg] , hsm= 3430[kJkg] = 8192[kcal/kg]
hre = 3543[kJkg] = 846.3[kcal/kg]
P 000000000 t000000000 tg=3379[0]000O
tgi = ts—20=337.9-20=3129[0]
tgg 0 P OOO0O0OOOODO
hgj = 1413[kJkg] = 337.4[kcal/kg]

0ooo
000 Pee0 0000, =1580kJkg], hy, =2637[kJkgl 000000

hge = (1 — Xae)ae — Xache = (1 — 0.97)x 1580 0.97 x 2637 = 2605[kJkg] = 622 2[kcal/kg]

“l¢:00,h:00,0:00,n:00,s:00



Srith = Ssm= 6.319[kJ(kg-K)] OO0 O trisy 00 00 0 O Otrisy = 3054[0]
00000000 hgith =3002[kykg]l OO0 OO pupr =0.950 0

hsm - hRi

= = 0.95
NMHPT h

sm— NRith
hai = hii — 0.95 X (ham — hein) = 3023[kYkg] = 722 1[kcal/kg]

cooooooooooooooo

0000 Qgc = Gee(hg — hy) = 450x 10° x (337.4 — 2482) = 40.13 x 10°[kcal/h]
= 0.4667x 10°[kJ/s]

0000 Qeyv = Gev(hee — hgj) = 450 10° x (6222 — 337.4) = 1282 x 10°[kcal/h]
= 1491 x 10°[kJ/s]

0000 Qsh = Gsn(hsm— hge) = 450x 10° x (8192 — 6222) = 88.68 x 1(P[kcal/h]
=1031x 10°[kJ/s]

0000 Qru = Gru(hre— hri) = 360x 10° x (8463 — 7221) = 4473 x 10°[kcal/h]
= 0.5202x 10°[kJ/s]

goboobogoo QB = QEC + QEV + QSH+ QRH = (4013+ 1282 + 88.68 + 4473))( 106
= 3017 x 10°[kcal/h]
= 35.09x 10°[kJ/s]

oooooo
Gec = Gev = Gsp = Gsm = 450[toryh] = 450x 10°[kg/h]
Gry = 0.8Gsm = 0.8 x 450x 10° = 360x 10°[kg/h]

ooooooom

o .
o X Loor%]

B =
goboooobogo

_ Qs 3017 x 10 B
Ge = - = X 100= o 5gg0 < 100= 05577x 10°[kg/h]

1
= 0.5577x 10° x 3600° 15.49[kg/s]

)

()

3)

(4)

(%)

(6)
(7)

(8)



3 Joooooooobobboboooon
31 0000ODO0O000O 1kgOOOO

(1) 0000000 ANm¥/kglODOOO [5]10 2400000000000000(0000)000 (C)O
00 (H)OO0DO000000000000000 (S)000 (0000 (N)DOO0 (0000000000)0
000000000000000000000000000000000000000000000000
00000000000000000000000000000000000000000000000
0000000
00000000000000000000000 (0000000000000000000
CO,, H,0,S0x200)00 10000

0 oo oooooo ooooo ooooo oooo

0| O kg/kg | my/kg | kg/kg | m3/kg | kg/kg | mg/kg
C|1201] C+0,=CO, | 266 | 187 | 1148 | 889 | 366 | 1.87
H| 101 |H+10,=21H,0 | 794 | 556 | 3421 | 2648 | 894 | 1112
S | 3206] S+02=S0, | 100 | 070 | 430 | 333 | 200 | 0.70
O [1600] O-10,=0 | -100| —070 | -431| —334 | 0 0

N | 14.01 N=IN; 0 0 0 0 1.00n | 0.80

01.000000000000

00000 kgD 0000000000000 00000000000000000 c¢,h,0,m alkg/kg]

0000000000000 000000000O0 (C0O000)o U0 1000000 UDLUOUDO
ooo

Op = 1.87c+5.56h + 0.70(s- 0) [m3 /kg fuel] 9)
00O 00 | OO0 | 0000 |0000 | o000
ooo (o) N, CO; Ar Hz
ooog % | 20.99| 78.03 0.030 0.933 0.01

02000000000

02000000000000000000 0210m/m¥]00000000000000000000
0000 (00000)A 00

Op
0.210

Ao = = 8.8%c+ 265h+ 3.33(s—0) [m3/kg fuel] Ch)

0D(@)ODODDODODOO0O0 kgD O00O000000000000

A= —|—c+—h+—o0+

1 (224 224 224 224S @)
0.21\ 12 4 32 32



ggo

P oml ot g (7 8) ®
= Oi21 {%‘ x 0.580+ % (0.040— %94) + %‘ X 0.005}
= 5.926[Nn?/kg]
(2 0000000000000 Ag[Nm3/kg]
Ag = mAy = 0.2 x 5.926 = 7.407[Nn7 /kg] (10)
) DO00D00D00DODO0O0OO A[Nm3/Kkg]
A=(1+2Aq (12)

0000 (11)0000 z0
000 Pyp=0101325[MPa 000000000000 P =0.0023366 [MPaJJ O

©Ps 0.8 x 0.0023366
= = =0.01880 12
Pao —¢Ps  0.101325- 0.8 x 0.0023366 (2

z

ggno

A= (1+0.01880)x 7.407 = 7.546[Nn?/kg]

32 0J00O0DO0O0OD 1kgODOODO

() D0O00DO0000 Ve[Nmé/kg]--- 00000000000000000000000O0D00000O0
o0ooboboobooboobooboooobooboobooo0ooUoOoUoobOODbOobOUbUobDUbUODbDOoD ¢T

0000000000
3 (CO)

(CO)+(COy)
0O00O0(CO)D (CO)00000nNnNn Co0 Co0000n m¥/mi0000000nnonnn

ooooo
0000000000000 o(>1) 0000000000000 0DO0OO0ODO0O0OOOOOOODOOO

030000

&

0oo 000 [ 00 1kg00000 [m3]
00000 | CO, | (2241/1201)c(1-¢) = 1.87c(1- &)
00000 | CO | (2241/1201)¢ = 1.87ct

0oo H,O | (2241/2.02)h + (2241/1802)w = 11.12n + 1.24w
0o N, | 0.790wA, + (2241/28.02)n = 0.790nA, + 0.80n
0o O, | 0.21(@ — 1)Ao + 0.5(2241/1201)ct = 0.21(@ — 1)Ao + 0.93c

00000 | SO | (2241/3206)s= 0.70s

030000000000



000000000 WohooooooooooOoOOoOOOOOOOOOOOODOOODOOO

Vg = (@ — 0.210)Ag + (1.87 + 0.93¢)c + 0.80n + 0.70§m3 /kg]

0000000000 VepOOOO (900000000 e=10¢é=00000

Veo = (1 — 0.210)8.89 + 26.5h + 3.33(s— 0)} + (1.87 + O)c + 0.80n + 0.70s
= (0.79x 8.89 + 1.87)c + (0.790x 26.5)h — (0.790x 3.33 + 0.70)s + 0.80n

=88%+211h- leg + 3.33s+ 0.80n
oooo

Vgo = 8.89C + le(h - g) +3.33s+0.80n

0'094) + 3.33x 0.005+ 0.80x 0.012

=8.89x 0.580+ 2]_1(0.040—

= 5.779[NnT/kg]

() 000000000000000 Vg[Nm3/kg]

Vg = Vo + (M- 1) Ag = 5779+ (1.25- 1) x 5.926 = 7.260[NnT/kg]

(3) 0000000000 Vy[Nm3/kg]

Vy = 112h + 1.24w + zmA

=112x0.040+ 1.24x 0.126+ 0.01880x 1.25x 5.926 = 0.7435[Nn?/kg]

(4) 0000000 VINm3/kg]

V = Vg + Vi = 7.260+ 0.7435= 8.003[Nn?/kg]

33 0D000OOooooo

ooooooooon

G=(1-v)Gg=(1-0.02) x05577= 0.5466x 10° [kg/h]
= 1518 [kg/s]

bbb yoobOoobooobooboooboon

y = 0.02

goboobooboboooobg

GV = 0.5466x% 10° x 8.004 = 4.374x 10° [Nm3/h] = 1215 [Nm®/s]

ooo

GA = 0.5466x 10° x 7.546 = 4.124x 10° [Nm®/h] = 1146 [Nm®/s]

(13)
(14)

(15)

(16)

17

(18)

(19)

(20)
(21)

(22)



4 O0O0000O0OD0OD0O0O00O0OOoo

0000000000000 0oooooo ABD000O0O VgOOODODOODODODODODDODODODOD gvOOO
gobodob gsboobbuooboobboobboobobooboobbooboobboobbobba

000 ton/h 2507 600
qv kcal/m°h | 1.001.3x 10°
gan kcal/m?h | 2704.0x 10°

00000000000 ca0 [0]000000000O00000O00

Cpa = 1.67x 10°%t, + 0.310= 1.67 x 107 x 250+ 0.310= 0.3142[kcal(Nm0 )] (22)

O9mO0 12m1 00 30mO 0 00000A=9x%x12=108n0 Vg =108x30=3240n¥ 0000 ayd ga O
0Doooo

_ Gp(Hi + ACpata)  0.5577+ 7.546x 0.3142x 20

— 3
Va 3540 =1114x 10° [kcal/(m3h)] (23)

Qv

= 1.296% 103 [kJ/m3s]
q Ga(Hi + Acpata)  0.5577+ 7.546% 0.3142x 20
A = =

_ 3
- o8 =3.343x 10° [kcal/(m3h)] (24)

=3.887x 1072 [kJ/(m3s)]

goobooboobooobooboooobooboobbooboobboobboobboobOoobobo
gooo

5 0000000
d0000O000OoUoooo (23yoooo
Qr = G{Hi(1 - &) + Acpata — V Gyl (23)

000000000000000¢é=0002000000000 cygd tgO0000O
0000000000ooUoooo (249oooo

Tg\' [ Ts\*
Q =§4TAF¢FCX4.88{(H)) "(ﬁ))} (24)

000 45A¢ec 0000000000000 00000 T,00000000000000 (23)00
(2400 QU 00000

1. 00000 ¢ec

$rc = A (25)

1
€F+AW(5\N )

goboobooboobooo



Dadd0ooooOd As/Aw
0000000000 1900000 2400000000000000000D000DOO

Ar
— =0.1800
Ay

Ob0OO0O00000000O &

0000000 k=08mY00000000 ¢=0.6Vy3(A:/Aw)Y2=3767[m00 000
ep=1-e®=1-¢083767_- 09509 (26)
0c000D0D00000000 ew
ew = ¢Fsec (27)

00000000000 ec=1000000000000000000000000O00O Fs=0.8

oooo
Oo000ooo00 AcOD0OO000O0OOO0O0O0OOO0OO00oOO

Ac = FaFcA; = 1.0x 10X Ay = 2.0 x (9% 12+ 12x 30+ 30x 9) = 1476[n?] (29)

0000000000000 @O
¢ = Ac/Aw = 1476/1476= 1.0 (28)

00000 (27)00
ew=10x08x10=0.8

2. 00000000000 A
Ar = Aw x (Ae/Aw) = 1476x% 0.1800= 2657[m?] (30)

3.0000 40007
A0r000000000000000000 4 00000 2100000 280000000

ty=20000]00 2600 ¢4 =1100000
000 4, 000000¢y0 000000000 1900000 2302100000 2700000000

0 (2300 (24)00 Q0000000000 O000000200000000000000000000

e 100
t;=120001]1 000000 2300 ¢pg=037700 2700 r=26000000 (23)000

Qr = 0.5466x% 10° x {5880x (1 — 0.002)+ 7.546x 0.3142x 250— 8.003x 0.377x 1200
= 1.552x 10°[kcal/h] = 1.805x 10°[kJ/s]

0 (4000

1200+ 27315\ _ (3379+27315 4
100 100

Qr =1.10x 2.60x 2657 x 0.9119x 4.88 % {(

= 1.545x 10°[kcal/h] = 1.797x 10°[kJ/s]

00 20000000000000000000000000



e 200
DDDDDDDDDDDDDDDDDDDDDDDDDDDDDDZDDDtg=1201DDDDDDD
oo0o 2300 Cpg=0.377D|] 2700 r=26000000 (23)000

Qr = 0.5466x% 10° x {5880x (1 — 0.002)+ 7.546x 0.3142x 250— 8.003x 0.377x 1201
= 1551 x 10°[kcal/h] = 1.803x 10°[kJ/s]

0 (4000

1201+ 27315\* 79+27315\*
Qr = 1.10x 2.60% 2657><0.9119><4.88><{( 01+273 5) _(33 9+273 5)}

100 100
= 1550 x 10°[kcal/h] = 1.802x 10°[kJ/s]

000 20000000000000000000000000C0O00

6 DO00ooooobobboooooboobog
6.1 DO0OD0OODOOODOO

00000 AwWOOOOODOOOODOODO0O0O0O0O0000000000 AODODODODDOOOA* =
12x8=96[P] 0000000000000 000000000 QF =Q xA*/Ay=1551x10°x96/1476=
10.09x 10°[kcal/h] D0 OO

0000000000000000000000000000 QU000000000000000000
O0000000000 QsyIO00000D00 QspU00D00Qsh=Qesy+ Q000000000

QosH = Qsh— QF = (8868 10.09)x 10° = 78.59[kcal/h]

6.2 ODO0OOODO

Qsh = Qsm + Qs (31)
Q- Q = Qev+Qsh (32)
000000000000 (32)00
Qsh = @ — Q — Qev = (1551 - 10.09- 1282) x 10° = 16.83x 1(P[kcal/h]
0 (31)00

Qste = QsH— Qs = (8868 16.83)x 10° = 71.86 x 10°[kcal/h]

goog



63 U00O0O0OODOOOOODOOO

oooo0 yooooooooooooooooooooooooooooooooooooooooo

gooboooobooobooooooogoon

0000 Qesh=GV/(Cpglyls, — Crotals o)
0000 Qeru = GV(CPgtg|RHi - CpgtglRHo)
0000Qeec =GV (Cpgtg|Eci - CpgtgiECO)

000000 Qeapn =GV CPQtQ|APHi - CpgthAPHo)
= GA(Cpaly_, ta — Cpal_y )

000000000000000 iDo00O0DOUDUDOUDODOOUDO
ooobooooboooooooooogoooD

(1) SH20O  ty

Qcste = Qev + Qsh— Qr = (1282 + 8868 — 1551) x 10° = 61.77 x 1(P[kcal/h]
0 (@3)DH000 Qeste = (Cp9t9|SH2i - CthQ'SHZo) Hoooon

6177x 10° = 4.374x 10°(0.3770x 1201~ Cpglyg o)

6177 x 10°
4.374x 10P
= 3116[kcal/(Nm°)]

Coglolg 1o = 0-3770x 1201

000D0D00000000ty(0 2900 ty) = 8595[0]0 cpg = 0.3625[kcaf(Nm30)] 0000000

(2 RHODO tg

D000000000000000 (34)0000 0 Qery = Qral Coglg|ayy; = Crolalsp, 00000 0

44.73x 10° = 4.374x 10° (3116 — Coglg| o)

4473x 10°
4374% 10P
= 209.3[kcal/(Nm3)]

Cogly|py, = 3116 -

(33)
(34)
(39)

(36)

37)

000000000t (0 2900 tg) = 5938[0 ]0 Cpglg,,, = 0-3525[kcaf(Nm*0)] D00 0000

(3) ECOD  tg
0 (35)00 000 Qeec = Qec Cpgly|eg; = Cpoly|gy, 0 000 00

4013x 10° = 4.374x 10° (2093 - Coglgley,)

40.13x 10°
4374x 1P
= 117.6[kcal/(Nm°)]

Coglo|gy, = 2093 -

000000000t (0 2900 tg) = 3448[0 ]0 Cpglg,,, = 0.3410[kcaf(Nm*0)] D00 0000

10



(4) APHO O  tge
000 ta = 2500]0tp = 20[0] 000 (22) 00 Cpa
0.3103[kca/Nm30] 0000000 (36) 00000

= 0.3142[kcaf(Nm3*0 )]0 Cpa

|t=ta lt:tao =

QoapH = 4.124x 10 x (0.3142x 250~ 0.3103x 20) = 29.84 x 10°[kcal/h] (@)
0 (36)000000000 (8)000 Qeapn = 29.84x 10°kcal/h]0 Cpgly| 5oy = Cpololee, 10 000D

2984 % 10° = 4.374x 10° (1176 - Cpglg|pppy,)

29.84x 10°
4374x 10P
= 49.37[kcal/(Nm°)]

Cogtolrpyo = 117.6 -

000000000t|,,,(0 2900 tge) = 1496[0 10 Cpg| 5y, = 0-3300[kcaf(Nm®0)] D00 0000

coobOooobooooboooboooo

() tapni = tao = 20[0]

() tapro =ta=250[0]

() teci =tf =240[0]

() teco = ts— 25= 3129[0]

—~

) { Prui = Pri=3239  [MPal ) tryi = 3137[0]

hRH,i = hRi =7221 [kcal/kg]

() trRHo = tre= 5400
() Qshi = Gsn{h(ts o —hee)} OO

_ 1683x 10°

Qs Ht
h(t = —— +hge= 6222 = 6596[kcal/k
(tsHLo) Gen thee= — o1 * [kcal/kg]

000 Pshio = 1422[MPa]0 000000 tspo = 3527
() teyy =ts=3379[0]

~—~

11
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71 ODO0OO0200000

(%%:GV@@%W‘%%EQ A00D00 dDODOO0DO0O0O M3
=Qsn-Q: A0 ODO00000 [O]
= QsH+ Qev— Q& kn0OOOOO00O00O0[Keal/(m?h0)]
= knAntm (38)

711 00000 knOOOO

(A) 000000

() 00000O000SUS304HTBO OO OO
(b) 000000000000 2500000 5000000dy=508mm]000000O000 600
oDooooo

Pdy

0> m: + 0.005dp + B (39)

0000000000 P = psy= 1422[MPa]= 14402232[kgcn?]0 00000000 300000
000000000 +20[0] 0000000000, = 7.920kgmm0 0000000000000
000000000 Ba=00000

S 1440332x 50.8
— 200x 7.920+ 1440332

6 +0.005x 50.8 + 0 = 4.488[mm] (25)

0500000000006 = 45[mm]
(B) OOO
00000000000000000000000000000000000000000000000
00000000000

oooo O ws =120 25 [m/s]
000000000 w = 8025 [m/s]

0000000 ws=20[m/s]000000000000
(@ 0000000000000
() DODDOO0DO0 Afm?] 00

GSI’T‘I

%zsmmws

(40)

O000000000000ps 0000000000000 000D0O0O0OD0O0O0O 1422[MPa]
bo000dooo0o0o0ooooo0ooooooo0oooooo0ooOooooo0oOoOooooonn g

12



00000000 SH2000000000000000000 313483527 -4332[0]0000000
000000000000V =0.018806[ni/kg]0 000 0ps =1 = 55kem= 5317[kg/m?]0

450x 10°

S~ 3600x5317x 20 0.1175[n]

0000000000000 D0000000 N[O]OOd =(508-2x45)x1073 =4180x103[m]
oooooo

4As 4% 01175
=— = = 85.65 41
nd2 ~ 7 x (4180x 10-3)2 (41)

OO0OoOON=8600
0000000000000 00000000000000 B=8moooOoOoO W=12[m]O
obobooon

Ag = B(W - Ndp) = 8 x (12— 86x 50.8 x 10%) = 61.19[n¥] (42)

0000000000000 00000000000 wym/s]O000O00O000OOO

GV  tg+273

"o~ 36008, 273

(43)

0000000000000t = (tgsni+tgsno/2 = (1201+ 8595)/2=10300 ] 0000

- 4374x 1P 1030+ 273
97 3600x 6119 273

= 9.480[ns]

00000 43)000000w,0O00O000000000000000ws0000000000
(00000000 s[m]
00000000000000000 S=02mO0000

_W-25 12-2x02

— 3
N1 - —ge_q - 1365x10°[m] (44)

(00000000000 sym]
00000008, =149x10°%m] 00000000000000 r,00

=2 2do (45)

000000000000000000000000
(C)0O0000 kn

000000000000 [kcal/m?hO]
000000000000 [kcal/m2hO]
000000000000 [keal/m?hO]
AD0000000 [keal/mhO]

=—— + —+
km a@1+ar axd 24

1 1 d do n(%) (46)

(00000000000 o
Py = 1[atm] = 0.1013[MPajlt, = 10300 ] 0 00000000 [3]0 4580 00000000000

13



00000 A=0.06659kcaimh0]0 00000 v=1905x10%[m?/s]0 0O0OOO0O Pr=1169
0000000000O0DOo0Og

_ Wgdo  9.480x508x 1073
v 1.905x 104

Re =1578x 10°

0000 [3]0 174000000Nu=CRE0DODOODOOOOOODO C,OmODO 7.11000
0000000000000 0B0C,=030783m=0.60870000

- Nu = 0.3078x (1.578x 10°)%6978 = 36,28
__ Nwl _ 3628x0.06659
T4 T T 508x 103
(b) DODDODOOOOD0D «
00002800000 320000 Mtg=1ty=10300]0ty=ts=4332[0] 0000 arnlFy, 00O
O000an=11750Fy=1165000000000

= 4755[kcal/m?h O]

ar = aroFw = 1175x 1.165= 13,69 [kcay/m?h O] (47)

(00000000000 e
0000 PsH=144fatgD 000000 £=4332[0] 000000000000 [4]0 316000
000000000004 =00679kecafmh0]0v=5297x1070Pr=11690000000

_ wedh  20x(418x10-3) _
Re= —= = —— 57 = 1578x10°

Nu = 0.023R&8pPr% = 22252
408x 103

. _ di_ 2
..az_Nux§_22252x 0.0679 [kcal/m*h O]
0000 kyOOOOOOO
1 1 50.8 x 1073

= 0.01666

kn 4755+ 1369 '« 3612x (418 x 109)

. km = 60.01[kcal/m?h O]

712 0000000 Aty

Aty =t -ta0Aty =ty -t 0000000
Aty — Aty
At
In(32)

000000000 ty =120100t, =859500t4 =352700t, =51370000000

Atm =

At; = 8595 -3527 = 5068 O Atp =1201- 3527 = 687.3 0

_ 5068 - 6873

ALy, = |n(%§§)

=59250

14



713 0000 AWOOOODODOOOOH

0 (38) ooo
_ Qcste B 6177 x 10° _
Am = knAtn,  60.01x 5925 1737[m2]
0000000000 ls[m] O
1737
Is An 3 = 1266 (48)

~ 700N ~ 7 x (508 x 10-%) x 86
O000010000000000 lp=75m000O0000OOO0OOOOOOOOOO M[O]O

M = ls/lo = 1266/7.5 = 16.88[0 ] (49)
O0000OM=17000000000000000 HmloOOooOoQO

H = s,(M — 1) = 0.1496x (17— 1) = 2.394[m] (50)
MOOOOOOOOOOO lpbooooooo

lo = Is/M = 1266/17 = 7.447[m]

7.2 00O

Qerr = GV (Coglolry = Cootolrpig) = kmAmAtm (51)

0000000000000000000000 ¢ =20070mmOO0O0O

721 0DO0OOOO0k,ODOODO

(A) 000000

(000000000000 240000 20 SUS304HTBO OO OO

() 000000000 000000O0000000000 500000 dg=571mmO00000000
00000000 P=(32+0.03323)=3203[kg/cn?]0 0000000 (540+20)0] 000000
30000000 oa=7.920kymm?] 00000 (39)000

S 3203x 57.1
~ 200x 7.920+ 3203

+0.005% 57.1+ 0 = 1.471 [mm]

0000 4000000000 ¢=26mmO00000O0000 d =571-2x26=51.90mmO
000000000000
(B) 00O
0000000000000000000000000Ows=18[m/s]000000
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Dad000000000000

Db0O0O0OD0O00000 pry=3239MPap 000000000 tg= 2403137 - 4269[0] 000000
0000000000 v=009592[n/kg] 000000000 ps=1/v=1042kg/m’|0C0 000
0000000000 (40)000

Gru 0.8 x 450% 10°
A = - = 0.5329 [n?
®” 360Qsws 3600x 1042x 18 [n]

00000 (41)000

_ 4x05329
T ax (519 x10°3)2

00000 N=25200

00000000000000 Afm? 000 (42)000

= 2519

Ag=8x{12-252x (57.1x 10%)} = -19.11

0000000000000 O0U0OOU20000N =1270000000000000O00O

Ag = B(W - N'dg) = 8x {12- 126x (57.1 x 10°%)} = 3844 [n?]

0000000000 fg= sRetlew _ 858515088 _ 70670 000000000000 (43)000

4374x 10° 7267+ 273

Wo = 3s00x 3844 273 L-ol [l
O0o0ooooooooo
0c000000000 s[m]
0 (44000
W-25 12-2x02
- S _ 0.2 _ 09280 [m]

N-1 = 126-1
0d000000000000 sp[m]
0000 (45)00000000000s,=0.1496[m]0000
(00000 Kn
Dad00000000000
0000 A=0.05475kcalmh0]0 v = 1.244x 10*0 Pr=0.75530 0 0 0 0
_ Wgdo  1157x57.1x 1073
v 1.244x 10~
c=0.39881m= 057150 00

Re =5312

Nu = c,Re" = 0.3988x 5312°715 = 5358

A 0.05475
Soa1 = Nud—o = 5358 x m

ODb0ODOODODOODO0 o
tg =ty =7267[0]0ty =ts=4269[0]1 0000 a0 Fy 00000 0ar = 4238 Fy = 1150
0ooooooon

= 51.38[kcal/m?h O]

ay = ayoFw = 4.238x 1.15= 4.874 [kcaym?h 0 ]
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Oc000O000000000 ap
0000 Pry=32[atg 000000 t,=4269[0] 000000000000 [4]0 3160000
00000000001 =005257kecafmh0]0y =2817x 1070 Pr=0.94990 000000

Wi 18x (519x 10-3)

Re = =3.316x 10°
y 2817107 x
Nu = 0.023R&Pr%4 = 5879
S d 519x 107 5
oo = Nux ; = 5879 x W = 5955[kcal/m h D]

0000 ky,ODOODOD

1 1 57.1x 1073

2 = 0.01962
ke 513814874 5085x (5LOx 107) _ 019

. km = 50.96[kcal/m?h O]

722 0000000 Aty

00000 tyy =8595001tp, =59380 0ty =313700t,=5400000000

Aty = 5938 -3137=28010 Aty = 8595 -540= 31950

~2801-3195

ALy, = In(%gé)

=29940

723 0000 AnOOOOoOOoOoOoooH

0 (38)0 00O
QCRH 4473 x 106
= <ORH _ = 2932[n?
Am knAtm ~ 50.96 x 2994 [
0000000000 Igim] O
s An__ 2932 =1297

T 7doN’ T 7 x (57.1% 10°%) x 126
O000010000000000 lp=75m0000000OO0O0OO0OOOOOOOOO M[O]O

M = lg/lo = 1297/7.5 = 17.30[0 ]

000O0OM=18000000000000000 HmOOOOO

H = s,(2M — 1) = 0.1496x (2 x 18— 1) = 5.236[m]

loOD0OO0OO0OOODOOOOOO

lo = 1s/M = 1297/18 = 7.206[m]
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73 000

Qcec = Gv(cpgtg|ECi - cpgtg|ECO) = KnAmAt (52)

0000000000000 00000000 dg=500100mmOodd
00 O0ws =0.40 2.0[m/s]0 wy = 50 20[m/s] 0 0 O O

731 ODO0OOOO0Oky,ODOODO

1.000000

Dal000000000000 240000 20 SUS304HTBD OO OO
Ob0ODOOO0O0O0ODODO0OO0O0O0O0D0Od =603mmO0000000000000000O P =
(144+ 0.03323)= 14403323[kgen?]0 0000000 (3129+20)0] 000000 30000
000 oa=1003kgmm] 00000 (39000
5> 144.03323x 60.3
~ 200x 10.03+ 14403323
0000 4000000000 ¢=45mmO0000000O00O d =60.3-2time4.5 = 51.30mm
oooo
2.000
O0000000000000000000000ws=0.6[m/s]000000
Dal0000000000000
0b0O000D000000 pgH =1422[MPaj0 00000000 to= 31232490 = 27650100000
00000000000 v=0.001300[ni/kgl 000000000 ps=1/v=7690kg/m’]0 00
000000000000 (400000

+0.005% 60.3 + 0 = 4.339 [mm]

A = GEC _ 450x 1@
S~ 360(sws 3600 7690 x 0.6

=0.2709 [nT]

00000 (41)000

4x0.2709
N = =1311
7% (5130x 1073)2

00000 N=13200
00000000000000 Afm? 000 (42)000

Ag =8x{12-132x (60.3x 10°%)} = 3232

0000000000 fg= seetcce - 3120240 _ 5765 0000000000000 (43)000

W= 4374x 1P 2765+ 273
97 3600x 32.32 273

ooboooooooooo

= 1022 [m/s]
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DcO000O000000 s[m]

0 (44000
W-2S 12-2x02
= N1 " 151 - 0.08855[m]

0d000000000000 sy[m]
0000 (45)00000000000s, =0.1496[m]0 000
3.00000 kn
Dad00000000000
0000 A=0.04458[kcalmhO]0v = 0.7672x 10740 Pr = 0.73020 0 0 0 O

wedo  10.22x 60.3x 1073
Re= — = = —7e72x104 034

€c=0.33060m=0.59230 00

Nu = c,Re" = 0.3306x 80345922 = 67.94

A 0.04458
Soag = Nud—o =67.94x W

Ob0ODODOODOODO0
tg=1ty;=4693[0]0ty=ts=2765[0] 0000 ol Fy 00000 Oaye = 2.3310 Fy = 0970
oooooooon

= 50.23[kcal/m?h O]

ar = aroFw = 2.331x 0.97 = 2.261 [kcaym?h O ]

ODc000000000000 a
0000 PRH =32[atgp0 00000 t,=4269[0 000000000000 [4]0 316000
000000000004 =0.05086[kcalmh]0v = 1.305%x 1070 Pr=0.86780 000000

wgdi  0.6x (513 x 10-3)

R = = = 2 l

= 1305x 107 358X 10
Nu = 0.023R&8Pro4 = 4317
o d  513x10° )
Soap = Nux ; = XW = 4280[kca}’m h D]

0000 kyOOOOOOO
3
1 1 60.3x 10 001933

kn _ 5023+2261  4280x (513 x 1079)
- kn = 5174[kcal/m*h O]

732 0000000 Aty

00000 tyy =59380 0ty =34480 0ty =2400 0t =31290000000

Aty = 3448 - 240= 104801 Aty = 5938 - 3129 =28090

1048 -2809

Atm = W

=17860
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733 0000 AZOOOODODOOOOH

0 (38)0D0
QC EC 4013 x 106
= === = = 4343[n?
An kmAt,, 5174x 1786 343[m]
0000000o0oo lgim] O
Is Am 4343 =1737

" 700N~ 7 x (603 x 103) x 132
000010000000000 lp=75mM000000000O0O0O0OOOOOOOO M[O]O

M =ls/lo = 1737/7.5 = 23.16[0 ]

O000O0OM=24000000000000000 HmlOOOOO

H = s,(M — 1) = 0.1496x (24— 1) = 3.441[m]

loDO0OO0OOO0OOO

lo = Is/M = 1737/24 = 7.238[m]

8 OO

cobooooobooobOoboOoboooobooOooOocOobOOoOobOOOOOObOOOOOOOO0bOOoOobDbOObOOnO
000000k, UODOO0OUD0O0OO0O00D000000000000000000o0oooooo
cooooooboboooboooooooooOoOoOobOoOooooOoooooOoon

9 OO

cobooooobobooOobooooOoOoOoOoOoOboOoO0obOOoO0OoOOOOoOOOO0O0ODOOObObOOOOoOon
ooobooooobooooooooooobooobobo0obooooooobooobOooooOboOooDboboOooobooOoo
cooboooooooooobooooo

good

[1] DODO0OO0O0 00000
[21 DOOO0O0O0O0OO
http : //www2u.biglobenejp/ ma.shi/soft/steamhtm
[Bl D0DO000 DOO0O0O
[4) DD0OO0O0OO0 OOO0OOO0O0 (0 30)d
[5] 00000 00000 (0 30)0

20



