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—

T~ PERIODIC
BOUNDARY
ELEMENT
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2 FHEME

y HoEEE

at

+(0 0+ p)dA,; ) (2.3)

I xIF—

at
A(PE)=Z—‘;§{piu.;H0idA”

+lo,,; ’l],;HOidAyi} (24)

2T, A3 4V 2Bk T s emichic->TE
5o
INLDORBEEFEOEBRRTH Y, ek
ELLSERYIT %, L L, EEMEEORLEITE
FREE A% DA TH - T, £7 L bZBEIC
EULSRLT BB A FER T 0823V, &

nTe, R(2.4)0RH YT, EHIRETRILT 5,

SHEBICBV TR vy v E——F &V 5 B%R%E
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p=Fa (g L2 ) (2.5)
c, 2
nE-TEtEIcE, R(2.1), (2.2), (2.3)B

FU(2.5)MHbLN S,

2 —2 control volume M#{L & EHEFIE
BAETHE, [FUDenton it X » THHEER F —
LDV OHIRBEIN TV B8 48, KT,
B BARE S NUIB BT TR S LT 5 3 as?
ICHENTW 5B,

X 2 iwrd kDic, stEMEE « HEICiT@Y
BERTHEIL, vy AHRIC3ERBRTHE (55
NHMAEFRIRELDOF S ) LTHUAIEDcontrol
volume 219 %, BE, EHEOXHEL L
UIEF% R B & FHE QB ERK Lic3EET
A0, o HENCHEI L 7R Bicid sy, BARE
AR & XD control volume &, WIREHK, Bf
R, AERO IBHRICHHTE 505, 8K
g AP CEBEREFHE DO OA b H > TR
%o

X3 EHNHERICHT 5/ ERTIHDOHD
Thb, Xf, S1, S2, S3, S4 ZEZRAHERK
TAHREAET, @l &3 RN EMHEYLETHD,
ZDE%ELTcontrol volume iCAHT AEE
CEFE (RER) FREWV, —F, W2 &43%
FARAFER LD HEICE VD T, TOHAER
L TOREDAHIF/NE 0,

[l ZE5EERR, EHERRLTESTL0
S m EOBEE EEIZ, @ RICHBESSTY
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w, vidENE T B OB b 5 E (x5t

WIH) THO, pld T XTOHENCEENLENS

wm (JLER) Th A7, NIEOHELREIE-T

W5,

H2&E4Z2BLIZHRROFER, ThTh, &t
BE(I+1, DE-1, Dics8B %0, u, v,
p DE%E V5,

PIEDEHiIc LT, WEEZK I b control vol-
ume ICHEH SN RERD S, BENE 40, 4(0u),
ACov) BEHESH, Ths@dhbhichsHES
(I, DIKELAONEEDET D, #E-T, W
MEFRDEETIX, control volume (3 y HIANT
ERTOELBDEG->THRDON D, (K22H)

X4 3EERIMEOKTH 5, KimX TS, BE
ICEET SNEREZE 1 DPWEAIO NFEFRICDWT
AR DHETRD e EEEAE, BEEOXHR
FRATHEANE L TRDB T EE LT,

SOLID

BOUNDARY

%

N

o

K4 B =%
A4(Pv)=24(Pv)y—4(Pv), (2.8)

ZDH N IE Dentond = F — 24,6 Lg/p L ®
$5,

AMRRIC OV TS, BEREBEOLHEA KD S
EAHTHBEROBAELE2LBUTH B, 727701,
#iRT L Hic, BIR 7o FHEICEHEIN S,
wE, ®E, EHOME (ZEFHETIEIEV) ALY
BREWEZMB LTI S0,

EEOHBENRELCHED B720icid, Fido
R(2.1), (2.2), (2.3), (2.5)2XRDFIET

ﬁ¥< %‘§b§%5o

(1) £fFHEOHERICET 50, », »%2RET
%o

(2) HEORERX (2. 1) ZEH, 40 2KkH 3,

BIHLOEEO+40 EdTOHE «, v 2fH,
EhEBT vy re—0BARK(2.5)05 p %K
D5,
() FHLIKE -7 p, HOBE O Z e
Bu, vZH0T, EHROMRER(2.2),(2.3)
2V, 4(0u), 4(0v) ZKD5B, HE-T, HL
Wu, vDbhrbd,
BIFLOVO, u, vDPBEONIEK(2ICEST,
ROBFER T » 7OHREHROEL, INHEE K
H 5o

2 -3 WERBLIBNAHME LUBMZT v
7 HIETCTRNICREOFRICERT S0, u,
v, p ODNFEDFMEZLRNS, X3 ODH 1 iCH
JAEE, EE, ENiFEFRROERTEDLT,

72120, y HROERFT R L, EHRECHSH
RIDRFE T DA AFHT 5,
0, 5="0;.1+ CF, (2.9)
ue,J = Uy-1 + CF,“ (210)
?)e’J = Vyj-1 + CF.U (211)
Pes= v + CF, (2.12)

¢ T, CF,, CF,, CF,, CF,2RIEMRH &
335
EBROFET a7 7 4T, Bl LEOERE,
FE RO ESEAE2M (J-2), (J-1) BXUTF
ROHERIE(] )DlEAEFE-T, 2 KkihETH
Hd 5, £/, EHRERD 1A (]-1)BLU
THO2/H(]), (J+1)IEBIF AEAEE-T2
KRR THIET 5, R TIE » HEITEDE L
T EAAERLTHE0T, Hl FOEREEK
BT, R(2.9)~(212)DFiIcEEIE, MIEHK
BREN B,

CFp=(3pJ_2()J_1_pJ_2)/8 (213)
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CFuz(SuJ_Z'LLJ_l —"M/J_2>/8 (214)
CF,U=(3’UJ_27}J_1 _'UJ-Z)/8 (215)
CFp:<3pJ-1_2:DJ_pJ+1)/8 (216)

BERX T v 7OHETHE, HEXF —20%
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FIRY %o CF,20icE B &, HEERRT v T
DR IELREE CF), IRDEERIR 7 » 7 OREEREK
ACFy I E Uy, MEERDE S ICBIRD o,

CF)"'=(1-w) CF}

+w<310J_2pJ_1_pJ_2)/8 (217)

W-T, BEExdTTH 50 CFloﬂifQ(Z.lﬂ
KR ->TH L%, MDMIEREDOENSCF,
LIERETH 5,

RAFRED & O J7 RIPREHE S U fRIc i
HEBLISV, N3 hE, (217 TCEM=CE!
LB EDTE,

CF}™' = CF}

=(39J-—ZPJ_]—-PJ_2)/8 (218)
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T AHIREESBD B, TDEMIE, —iic CFL
(Courant Friedrichs Lewy) & & TN,
—IRILIRDIEE,

dt=dz/(lul +a) (2.19)

L1250 CORMROYIBIIERE, BRI 1O
DEtEEEA T v 7T 1 2Dcontrol volume L)
Feb->TREBESKWT EABKL TV 5,
TIRTLRICK T B RERE b D D5, KHXT
FRX 21DV SFRISNEHEABER 7 v 7% H
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BefraR =
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X9 BEHR~ v N LTI TH B,
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y HEIDEE v 252 5, BEEDEEICTHEAR
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B3 1 DI ETh 28R~ v 0S| IR O E 8
HAIxt 4 %, Whwb unique incidence D5
HOLMESR LS LT 21DTH B,

3—2 EREOZRHE FEMHEDOETNTH S
DT, MODEETIRNT N - TR, BECERTS
HIRDFEERRTIEIEN E VS DWEZ ML B,

HHRHEIR T v TOHEEAITE - ok &, EIK
BEFOHESOEERT b v h EBEOBERS
B EE—FKLIEV, £ T, EHrirrE—0K
XX THEDLTEKRT, KT - B LOEEDOKR X
S EDFEFEL, BCET AL ICHRD A%
BIE L7, Denton (&, FHETKRE - /o [EKEE
DRE %R, BEDOH[AICESHY U EAEE o
ELTHELTWS WY . :

3—3 PRBAHEHE R2ic8daAl, &%
KUVl ET DAR—2 v I TN 2B S D
MNOERIIFZLVEE L,

O(y)=0(y+8) (3.1)
w(y)=uly+S) (3.2)
v(y)=v(y+8) (3.3)
p(y) =p(y+S) (3.4)

8B, A8, I'y, 03,7, EEDHN AR
WKAEWIREEE LV,
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X1 #r&4—Ev

LICRTHR Y —EVZBOTRODFBLHLE
ZobnbET B,
ERBAOES P,

7 ANOEEE T,

» WOFES Py

BEHRY —EUFS HAERERERS

T B4 i Rh =R Tc
m B e
7 —EYAOEN Py (=P, &93%)
v ADERE T,
»  WOES Py (=P ¢93%)
W B SR 2h R Dy
m B mp (=me &4 5)

CDHRY —EVDEH A /7 VE T VHIVE b
ExVhubs DBRXITREIKI 2D XHITH %,

h
//be
Q‘L
hy @
ho @
hzs~®"
= DA
he ; p1 =2
has : @
R1 J @
)@
| ‘
S1=Sag S3=S45 s

M2 HRE—-—EVHAILDE~ s N
(b, TP NVE, s ;T bOl)

EFEDOAN L, -V Ly, Bl
NL3EnsFhn
Le=n¢Lo=mg » 1Dgh=mg (hy—hy)

(1.1)

Ly=mgLp=mp s 3Ngh=np(hg—h,)

(1.2)
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L=Lp—L¢ ( 1.3)

Thb. NEZ: (BREESS ) ICBIAMBAEQ (T

Q=m (hg—hy) (1.4)
TH 500 BHRIT
_L_ _hyTh,
vth—Q 1 h3_h2 (15)

THb0 CDEICH A7 IVDRBICBF BTV
7 VEEAIUSHREEZ RO B ENTE %,
TYANE R LRz I RIRED, ODFET, R
ENEZOoNTOADPLRTAIENTE S,
FEHEANZDLT V5 VEREHDEAEL DT

h=r(P, T) (1.6)

DI L1, HHETH BDERTIEIIERFHIENE
EHACELENBRIGBVELTT VH N
EARE DADRE LA LT

h=h(T) (1.7

TERT BT EE9 5,

RE@B LU@ICBFRT yIvE by BLY

hy lSESIP,, Py LEEESINBOLDTEDE
BEETER 0N, RKEOBLUV®ONLLET

vhoeeZh Ll 20REC D, D

VINWE by, by, EIROBIENSH B,
_182h _hy —hy
Te= ALK h:_hl (1.8)
h2=h1+1&2h ( 1.9)
Tc
_ 304 h _hy —hy 1.1
Tz 3By hg—hy ¢ 1.10)
WoT 180 & 3AL BN Ry, by 2KD

BLEMTES, ZOHExL Y b oZE{Lop

FABAT R, H2OXTv oK%
S=S(T,P) (1.12)

ETNIFTIRED 2% = v b o EE(EORE C S
iTB0 5E4RIZ

S(Ty,P1)=8(T,y, Py)

g #

L1 BDTERET OV THRIITEEEH S
CENTE, ThaERXR( LT )IRRALTh, %
Kb 1Ay h BFTETEIENTES, 38,40 I
SDVWTCHEETH 2, F-Tx s v (L
7)Y éxviboek ( 1.12) oBEHNEHEXE
KpBTrEET 5B,

2. BHFEHEERR

HAG — v DIEERIF 32T L OBREE X
ZTH5MoANbTEE A T  FrERE

PV=mRT Pv=RT ( 2.1 )

EFLTEWV, HLUHBIZEEICXDEIT 5,
I vy e EEFR-EC, DRERIT

! CpdT
=J
To P

ThHb, T hotd

(2.2)

dg _C v

=29 _~P — 4P

do=—p- =7 dT—7 d
Cp R
=ZEdr—5 dP

o, KEE(P, T, ) ZRBELLT

—fT e ar- Rzn<¢%) (2.3)

E1LB, THT

[T Lear=¢(r) (2.4)

To

EBFET Y o
S=¢(T)—ha(%%> (2.5)

&0, RKEECP, T )E(P,Ty) ITBT B

v horER

1A28:¢<Tz)”¢(T1)*Rln(;%>

(2.6)

E153, ko T&Hx v b EE(LOBETIE
IAZS = OT%%ZI))‘;

s(1y)=p(r 4R (52) (27)

L5y, Ty, Py, P,52560TH(2.7)D
EAoEEFETE, KX (2.4) OFEZDER
& LTRET, 2RHBTEBTE S,
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3. HROITVZILE, T2 baEDELK
Ty ( 2.2 ) BLUPT Y o ER( 2
3), (24)B3MANGEELBC) ZE T &
STCprpitBEEXMnEZ NN (2.2 ),
(24 )28l ENTES,
TBRGBIEN X GIBENT X THIEWREN AD
YR ISR R DEIFEHIME LIREEIS (Bv
DNEI)DPOLRDB L ENTEEDTETT AR
DESEIME A FZOTIHELE DD, £ %
AOWTEET ZROFERELEL T E LT %o

3.1 BMAHROHEK  H x5 - rOffH
FRICEENBED T REN,,0,, CO,, CO,
H,O,H,, ArEMNETHB, TNOHDOHZADL
#i2 JANAFY Keenan®Gas Tables® (3
CoMAEHREEE S TRE L7 XX ICS HE0HE
ENTVE, BHETERINTVBEEIFIRDOL
e LTERK ET 5,

EFLEAABRET 0ZHEXTEUL T

T T \2
Cp(T)=Ao+4, <1mm> SE: <1mm>
T\ T \4
+A4s (1000) Ty <1ooo>

+45 (5 ) (3.1)

EL, B Ay, A, Ay, ASEERDOED B,

ETitEBREEH TR ROEH B HERNE

' B
59 ThH b, TIMEESFEOEBEHTSE 5%
HFADIE 725 O TEIDIREBE D LB T 5,
P21 CERRICEE#®DO N, O HBEFTER I
R3S HORKEE S,

vy wERIEKX(2.2)E(03.1)05

T T \?

h(T)=BO+Bl<Tmm)-+BZ<T&E)
7 \3 7 \
By <1ooo> +B4 <16‘6>

0
T 5 T 6
+Bs (1000) +Bg (1000)

(3.2)
30, R B
B,=10004, By =1000 ‘5"
A A
By=100042  B,=1000 "%
A B
(3.2)

By I3BEOREETrDBE—HE LTS LDITE
Hbo

v hroeDFtBEICHVSE 6(T)IRK (2
4)&(3.1)H5

%1 N, DFEHF T/VLEC, DMK & Z OFRK
e T T 2
BT, (1) =40 +4, (q057) +42 {1055)
3 4 5
+Aj <10T()0) +A4 (IOTOO> +A5 (1OTOO> (J/molK)
J@Jﬂ%n%f%%ﬁ@ Ay A, A, Ay A, A
200 - 500 2.9161831D+01 [ -1.9740074D+00 2.1257272D+01 | -9.8796861D+01 2,0169316D+02 { -1,3325917D+02
500 ~ 1000 3.3918093D+01 -3.1190804D+01 6.,8535023D+01 ~5.6724499D+01 2.0727008D+01 -2.5688261D+00
1000 — 1500 2.3034138D+01 1.4060514D+01 | -4.9294868D+00 6.2457848D-01 | «1.6097319D-01 6,.7215189D-02
1500 — 2000 |-7.3694744D+00 1.0053114D+02 | -1.0250471D+02 5.5085472D+01 -1.5138826D+01 1.6819618D+00
2000 — 3000 2.3256114D+01 1.5467252D+01 | -7.6308604D+00 2.0360861D+00 | -2,8129617D-01 1.5746965D-02
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#£2 K034)(35)(36) DK

Ar N2 02 HZ
a_, _ -0.1451698x10" -0.4346789x10" -0.2125426x10°
a_, S 0.1016856x10" 0.2141594x10> 0.6563535x10"
a, — 0.6988288x10" -0.3652196x10° -0.1746736x10°
a 0.5203202x10° 0.1029706x10" 0.9362308x10° 0.1435630x10°
a _ 0.3265336x10" -0.7151341x10" 0.2037489x10°
a, _ -0.1602685x10° 0.4227079x10° -0.1293364x10°
a _ 0.3261710x102 -0.2768143x10"2 0.1148663x10"
a, —_ -0.1665937x10™" -0.8671421x10™" 0.1636415x10">
ag _— -0.7601413x10"/ 0.9796500x10~° -0.3768369x10"°
a — 0.2961695x10° 0.2797907x10> 0.4398648x10"°
a, _— 0.35 x102 0.22 x102 0.60 102
ag -0.1551335x10" -0.3090687x10" -0.2720272x10" -0.4169621x10°
3 -0.5684116x10° -0.1131577x10" -0.1015858x10" -0.1570020x10°
BuURREE (K) 50-6000 50-6000 50-6000 270-6000
co, co 50, 1,0
a_, ~0.2314106x10" 0.8777503x10% 0.2670625x10° ~0.1362750x10"
a, 0.5470387x10: -0.3971240x10i 0.1651004XI0: 0.1755069!10;
a -0.4466076x10 0.6120717x10 -0.3791708x10 -0.4850886x10
a, 0.1927506x10" 0.1035165x10" 0.7111715x10° 0.1705235x10"
a 0.2818906x101 0.9079663x10° -0.4849098x10° 0.6204177x10°
a, -0.3286450x10° -0.7380593x102 0.2702658x107! ~0.1134219x10!
a, 0.8689226x102 0.2658819x10"° -0.6141851x10"" 0.1499609x10"2
a, -0.8877126x107% 0.1090894x10">  -0.4119807x10 " 0.1831382x10°
ag 0.2897559x10"° 0.5391934x10"8 0.3607065x10/ ~0.1486408x107°
a -0.3347189x10° 0.2957604x10° 0.2309258x10> 0.4942478x10°
a 0.11 x102 0.31 x102 0.18 x102 0.46 x10°
ag 0.9211783x10° -0.3093676x10" -0.1657297x10" -0.4308010x10"
ag -0.3291901x10" -0.1130685x10" -0.8970181x10° -0.2123920x10"

BIARER K

130-6000

50-6000

150-6000

150-6000
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@(T)=CinT+C,+C, (1(?00)

e / Voo <_7;>3
U oo 0 / +C O O
Too5) s (5005)
1000 1000
(33)
ERD, FECF
Cr=4y C,=4, szfzi
A A A
Ca=g> Ca=7- Co=%-
(3.3)
Co RIBEDHEET INE—ELELZILHITE

BB, TDEHICLBDFZE AT 2 & DHET v
sweER, v o ERXOBRBRBBEEICRDON
5o
Ron-BE&HEANTRRA(3.1)~(3.3)
BRI OEEE &0, BREEMANLNIESRE
IORT KD ICEEAE DB NEE IR0 ER |
MMESIBEEH B, COREER, MAITk >TH
ZanHEXWRE VEEEBICES TE L
BEARODOTHAN L. TNREE-S,
YHE, TV ha R EnFN iDL Sick
KT DHHDTE 2 ITHEZE T 2OBERNCRT,

5 T\
5E FE He 3 Cpo<T>=i§_3<1oo>

u

+a6u2 ( (3.4)

e
eu_1)2

'fﬂ L u'—'—'z—aTL—y‘
100

. o N > a1 T \
VA IVE hO(T)— {z:z_:am(m)

i3—1

T f¢ 27
+a_;in <100) + -
+ag JXIOO (3.5)

5 ; ;
TvbeE 8, (1)= 3~ (—Z—y

+

Q

(o)

;_
N
—
O
OI
N—’

+

e

[=2]
—
<
8
[
—

—'ln( eugl )} +Gg
( 3.6)

BRI Cpo, J/KgK, by, J/Kg, S, J/KKg
T, R¥ ag, a9 1F25°C( 298.15K ) Thy & S,
MOICKBELITEDTH %o KBS, (T) IZK
(24)D¢(T) LELABDEDTH 5,
3.2 BREHROHER SEONS A REE
CRENZAOWHEZRTHERIC >0 TiEN 3,
WA TADREEIG (EVFR)EX,, X, , X3,
ENLBAECpy, Cpy, Cpy, DTREM, My,
My ETNIEFRERETNRADENVHBESTEIIZN
zZn

Cp=X,Cp +X,Cps+X;Cpy (3.7)

M=X M +X,M,+X M, (3.8)

130, iju>P%#%?ni%w1/a
we€z£U¢U0%ﬁﬁiéc&#f§@o
EROUEERIETER
AIRD K HICEDY TR DETEX 0 SIREHT XD
AEANKD SNBEDT, T>TREE, MAko
FAERXEHOTERDFHEALRD 5,

&3 ZEXOMAK

No | AR | BFEM | ®EL3ERX

0.7803
0.2099
0.0098

N, | 280134
31.9988
Ar | 39.948

5 FE Ma=28.9669
TR EF Ra=287.03146 J/KKg

ELOMRELTRIOHEEA L, K (3.
7)(3.8)iICkDBENRE LTOLBERD
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faor LTikx% 5 5, K4 EJORNFAMEERTEEN
(4.1)C4.2) (4.3) ofHK

a-3 a2 a—
Cp(T)=—F+"F+"TLtag+arr+

(1) op(T) JI/kg K

35 .
. o 7 a_y = -0.21033619D+01 a, = -0.22927829D-01
TasT? + 7|55 ag a_, = 0.57330436D+01 ay = 0.18194865D-02
(,7 —1)2 a_y = -0,31948714D+01 a, = -0.32677813D-04
ag = 0.10011473D+04 ag = 0.16978981D-06
a, = 0.80589167D+00 o, = 0.27378007D+06
22
= ay = 0.31399501D+05
% (4.1)
9 (2) n(T) kJ/xg
(,7 —1)
b_, = 0.10516810D+00 by = -0.76426097D-03
T b_y = -0.57330436D+00 b, = 0.45487163D-04
BL = <_11jff_) by = -0.31948714D+00 by = 0.65355626D-06
b, = 0.10011473D+03 b = 0.28298302D-08
bos  b_g by = 0.40294584D-01 B, = 0.78222877D+03
= 4+ —— T T
h(T) 72 T TbolmTHb T+ B, = 0.14272500D+03

(3) o (T) J/K kg

e 4 ety B4 N B c_3 = 0.70112065D+00 ¢y = =0.11463918D-01
6 35 22 ¢_, = -0.28665218D+01 cy = 0.60649550D-03
eT —1 o7 —1 ¢y = 0.31948714D+01 e, = 0.81694532D-05
( 4.2) co = 0.10011473D+04 g = 0.33957962D-07
c; = 0.80589167D+00 Y, = 0.22349393D+03
= 0.64875002D+02 -
¢(T)=CT_§’+C;22+C_1+C0MLT—|— ‘2 '
35
e 1y THC gty |t (3_51) HRE —EYOBBEN X IMRS L EL BT
2N AR ERNE L3 L, Ba L4
e

UCTHERAARD 2 BRVEENRE LN S, T
OB OREL 2 UD/KESH 0B & 15 &E AR

22
. )\Hz 2 <&> BICIEC 1 E EDBETSH B o
| T 6. HEROEA
B 1icRgT ARy - YDH A 7 VEHEER &
- 6272_1) (a3 LCEER oM BAR~ 505, ROIER OB
B ' DIHBVS DTIREIT TN TERE L, RDOSE
FREREKR 4 ITRTBED T, BALIECp J/ Ko K, HERET 5o
WEJ/Kg, $J/KKgThH5, R (42) (4 FEMIBADIES  P,;=10133 KPa
3)ikzheEh ADRE  T,=288 K
P,= a
a9=—1097.134 o C
i = me=10 Kq/s
ZINESF25°C ( 298.15K ) ITBWT h, ¢4 §—CVAOES  P3=1013.3 KPa
0 L7585, ACHEE  T5=12713 K
5 RBEAADMEZRIFHEN HMOES  P,=101.33  KPa
RRBE 7T 2 D % R FREN 2K L ERRICHR W #4 iz ok %) & 7¢ =85 %
BEA R DML D> 5 KD B T EDBTEB, L L i B =10 Kg/s
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SEICEK(4.1) (4.2) (4.3) EE40%
HAERV 5,

FEFEBA D DIRBEEDIZ ST T; =288K Th 5
»o ‘

RN(4.2)%ZHELT h =288.20KJ/Kyg
X (43)AHELT ¢,=1062.33J/KKg

X 21079 &£ 5 1ICREEOD 5 Z T ¥ b o EEMiIC
L 0REE QD iIcE

§,=8,,=6(T,)—Rain <%_)

1
0
—¢(T,,)—Raln (%)
ThHBMH
6(T,,)=6(T,)+Rain <}f2>

1

=1062.33+287.031 in (

=1723.24 J/KKg

H(4.3)ITBVTI=172324 13 2EEAK
WTT,,=55159K4%5%, %R (4.2)Ic
HALT

h,s=556.79 KJ /Kg

LB & > TREZEMD—-C i) BT
& v EDZEALIR

1&2 h=h23_h1=556.79‘288.20

=268.59KJ /Kg

THbHo &> THREZIO@IBF BT v F v
EoZtizX( 1.8 ) »ho

A, b 26859
-1 2 — .
182 b= =555

ERY, EfE Do vo vER

= 315.99 KJ/Kg

ho=hy+ 10 h=28820+315.99
~604.19KJ /Kg

E18 5B,
H(4.2)IRBOTLRL=604.19 L1352 EEAK
D TEREEROEDEET,=596.95K %5 5%,

g M

5 -V AODRE®ICDONWTT;=1273 K T
H30 5

AN(C42)AHELT r3=1363.82KJ/Kg
R (4.3)2HBELT ¢5=2650.23J/KKg

K 2 iTRd X H5ICRE@» SF L v + o EERIC
LDIRREE 4SS KENF

S,=S,,=0(Ty)—Ra in <_P_3~>
PO

=¢(T,s)—Raln <1€3>
ThHHENS
¢<7¢8>=¢<T3>—Raul(§3>

4

1013.
101.3

w

)

=12650.23 —287.031 in (

w

=1989.32J /KKy

R (4.3)ICBNTE=1989.32 & 72 2@EAK
WTTy,=T0040K 255, N%ERN (4.2 )T
RALT

by, =T23.7TKJ /Kg

15 Bo k> TREZEMO>A D iKbFB LY
5L € DEALE

3By h=h3—h, s =1363.82-723.77

=640.05KJ /Kg

TH Do &> TIREZI®>@iItBF 3 v v-
EnZZ bz C 1.10) 5

3Ny k=77 3A 4 h=0.85x640.05

=544.04KJ /K g
E1D, - vHODI V7 IVER

hy=hs— 3/ h=1363.82~544.04

=819.78KJ /K¢

1B,
H(4.2)IcBVTR=819.78 13 5BEAXK
HTHY—EVHOBET,=T797T4K% 5 %,
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HRH —EvYDOEHH R

L=LT—_LC

=mp 3N gh—mg Do h

= 10X 544.04—10%X315.99=2280.5KJ / s

=2280.5 KW
magQ i

Q=m (hz—hy)

=10x(1363.82-604.19 )

=T7596.3KJ /s
ThHoH»oBRE

Top= g —22005 — 0.300 ( 30.0 % )
&85,
6. ¢, hINSTERDBEE

tdokHicd, roEE5 2 TR (4.3 )
(4.2 )DoOBRETARDIEENH S, T DH
Bid=a2— b YOHERXOBRE KD 2MEEEZH O
DT LD, B IEUEZRET S LEND 5o
K(4.3)POBRET 2 ROEGEDFE 14
BUE ( Tog ) BIRD K HICT B,
HEBLS—ERZEN ZADEHL Y b o M TR

£-1 R

_ P2 K _ P2 Cp
T (3) T (3

TH5hoRk (4.1)IcT, ZRA LTEB H.2
Cp1 5

Cpl
/ P
(TZS) =T1 (P_2_>

e L, wick (4.1)ic (Ty) #RALT
BB Cpy 12 5

R

Cpo
7 P
(Ty) =T, (P2>

1

ZFELT
(T 54 )0=% [(Tzs ) +(T2s)uj

ETNEF 1 AUESE LTHRTTH 5.

R(42)DOBRET, ZKDBHE50% 1
B (T 5 ) i

(T5)o=T,+12 11
¢
ETNEREDTH 5.

EIffic U OB DT BICMEE L 5B 18
PUE (T4 )y, (T4 ) iKDBIENTES,
1. #& B

DlED&H5ic LTHR Y — & AEBRIEDES
R EE IR TEDL L, EFETE#KTY
A0 WEHEATTH L EBT XS, iTEXDEL &
EEHAICET 2EROIEL SIKKFETHDT
SR EGBEROBEERRO TP /o, AR
g - ORI EE & SIERENPEE > T
BOTHENOUEAZE LIHERPBEL S
A9y THUTHOVTHMEL THB W,

L DOE DIERRICY » THFEERIRFE BT #H
KFEBEESHARKIHE, MARBEE OE KO HE
NEG I BAHBEET 5

(XE AZHER)

X B

(1) D.R. Stull and H. Prophet “ JANAF Thermo —
chemical Tables” 2nd.Ed. #ft¥5— 4 &, i
BB ZE

(20 J.H.Keenan, J.Chao and J.Kaye “Gas
Tables International Version — Thermody —
namic Properties of Air, Products of Com—
bustion and C omponent Gases. Compressible
Flow Functions.”

(3 FIZIE FEHAZ™ (MB6890 JF/N_FHic &
LZEEWRMT T 0 S L7 A8 —T 2 —REE,
4, 1982 No59 P.P. 195~ 199

4) BB B, WKEM A RXs-ErETDHD
IR OERE " BRAA R ¥ - vER
Bk, 12%, 471% 1984
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& ERIDTVHILE—BIENRE

/&\ﬁ“f

1. LM
ELRUTEICTR L DHIICH D IRBE, EMER,
TR EZE U TLYE, TEITEVERE DD
TZOMWHEZMA L ERBEETHS, BE, Mk
T > TRES NI H ROBSEIME A F D
AHER VRO EEEEICE > TSR EE R
DT, THILLDEGOWERE LI, A%
37 D EAERAREL L THER FOBEEE D
ot§@ﬁ%éoﬁﬁ£iﬂﬂm Rt B D T
FEREDFHEK (4 - (4-2),(4-3)1C
xéoﬁblﬁ&LTil/bmt®ﬁ@Kmﬁ
FEHERCBEBERLZOTREE T V5 LK,
M I OBIR AR THKE LTE & wi,
2. KERDERK

HEHEOZEMIC DV TIRBIEOE BB I N0,

[FERDOK (4 -3)ICLVBEETEEH G (T) DB
BE oSN B, WREE (P, T)) #REL L THEE
DIREE(P T)Dx v ko,

s=¢ww—3m<%%> R:HRER (1)

T
¢UU=]‘£%£LdT (2)
Ty

E15 B, WE->TREEOQERRE@QD = v b o 3%
n<cHn,

S1=¢UH)—RM<%%>

Sz=¢U5>41un<§%>

THb, REEODSQICEALALOBENE L v
o AL THNIE, S2=S1 ThHANDH,

¢”3>~Rbn6§§) ¢UH)—RM(£;>
¢ (To)

Py _ TR
<P1>”6£wn )

R

@@Q{;ﬁﬁi%éo ck ’)T*E;(TJ-EEij’V‘ x‘—%:

BAARY -2 HAEHRZESS

¢(T)
P (T)=¢ & (4)

LEFETNIHEBN

Py \ _ Py
(m)"al (5)
E13D, HFx v b o Z bEOMES P, i
P?‘Z = Prl X <~7€°}12——> (6)

ELTHBITKRDELENTE S, Fx v boy

AL DIRE T X Pro iITHHIG T AIEETH A

SR BLUTAK (4-3) ZIERkDSNE, L
DL ZOREE»PEOOFHAESTEZLDTZED
ENTREANZSEDOTRBOWSET & P, (T) DREZR
HHEALLTCBHREP, A5 A TTA5RAC &
BCTEALDTRET: BB ICHB T ENBTE S,

RED A N—3F BEEEHFIT TR — VDB
FPEICEHT AL ExEZ, 200K 5 3500K
FTE L,

T ERIEFR(4-2) TEHELK,

BEg & (T) 133X (4 -3) TEHEL, 28UTColn
(100) = 4610.454 J/Kkg %= B LIz RA R =
287.031 J/Kkg T LKA 5 P (T) AR D 72,
Pr i3 BUTRGT LD ICHDETHO 2D TER
EHOTBOTHEER IRV, KW»S5ESNS
HIEERDICKE BUEROOSAMEILDTI0 9 AH
F - BELBRRICGGEAL TH S,

EFLEECp LLEEN £ =Cp/Cy ZBTIFD
AEIC LI LA (4 - 1) Do
Cpl e Z3tBLTEIL, X2WWRLK,

X DIERKICTY > TIE 200 K5 3500KF T
KT &EIChEP, #FE L TH&, ZDOMIZ 3
RDRA7 54 VBAKTRE Lz, Zhickh 5K
CEDRITBOTHAMEL—BSEEE0, 1K
WAL, 2 R E —HSETH 5,

3 fhEREOLE:

Keenan @ “ Gas Tables” @ icigzego « v
FIWEEANENIPEEE L THEEH L THHDT
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ZEXDOBEEICE T 5 EELECD

’ I ; : # {7 : [J/kg-K)
T (K| 0 10 20 30 | a0 50 60 70 ! 80 | 90
' 200 | 1002.4 | 1002.5 | 1002.7 | 1002.9 | 1003.1 | 1003.3 | 1003.7 | 1004.0 | 1004.4 = 1004.9
{300 | 1005.4 | 1006.0 | 1006.7 | 1007.4 | 1008.2 | 10¢9.1 | 1010.0 | 1011.0 | l0i2.1 | 1013.2
. 400 | 1014.4 | 1015.7 | 1017.1 | 1018.5 | 1020.0 | 1021.5 | 1lc23.1 | 1024.8 | 1026.6 ~ 1028.4
| 800 | 1030.z | 1032.1 | 1034.0 | 1036.0 | 1038.1 | 1040.1 ; 1042.2 | 1044.4 . 1046.6  1048.9
| 600 | 1051.0 | 1053.3 | 1055.5 | 1057.8 | 1060.2 | 1062.5 | 1064.8 | 1067.2 | 1069.5 = 1071.8
. 700 | 1074.2 | 1076.6 | 1079.0 | 1081.3 | 1083.7 | 1086.0 | 1088.4 | 1090.7 | 1093.0  1095.3
{800 | 1097.6 | 1099.9 ! 1102.2 | 1104.5 | 1106.7 | 1108.9 | 1111.2 | 1113.3 | 1115.5 . 1117.7
©900 | 1119.8 | 11201.9 | 1124.0 | 1126.1 | 1128.2 | 1130.2 | 1132.2 | 1134.2 | 1136.2 | 1138.1
1000 | 1140.1 | 1142.0 | 1143.9 | 1145.7 | 1147.6 | 1149.4 | 1151.2 | 1153.0 | 1154.7 ° 1136.5
1100 | 1158.2 | 1159.9 | 1161.5 | 1163.2 | 1164.8 | 1166.4 | 1168.0 | 1169.6 | 117i.1 ~ 1172.7
1200 ! 1174.2 | 1175.7 | 1177.1 | 1178.6 | 1180.0 | 1181.5 | 1182.9 | 1184.2 | 1185.6 - 1186.9
1200 | 118%.3 | 1189.6 | 1190.9 | 1192.2 | 1193.4 | 1194.7 | 1195.9 | 1197.1 f 1198.3 , 1199.5
1100 | 1200.7 | 1201.8 | 1203.0 | 1204.1 | 1205.2 | 1206.3 | 1207.4 | 1208.5 | 1209.5 = 1210.6
1500 | 1211.6 | 1212.6 | 1213.6 | 1214.6 | 1215.6 | 1216.6 | 1217.5 | 1218.5 | 1219.4  1220.4
1500 © 1221.3 | l222.2 | 1223.1 | 1224.0 | 1224.8 | 1225.7 | 1226.5 | 1227.4 | l228.2  1229.1
1700 | 1229.9 | 1230.7 | 1231.5 | 1232.3 | 1233.0 | 1233.8 | 1234.6 | 1235.3 | 1236.1  123C.%
1800 ¢ 1237.6 | 1238.3 | 1239.0 | 1239.7 | 1240.4 | 1241.1 | 1241.8 | 1242.3 | 1243.2 © 1243.38
L900 | 1244.5 ¢ 1245.1 | 1245.8 | 1246.4 | 1247.1 | 1247.7 | 1248.3 | 1248.9 | 1249.5  1250.2
2000 | 1250.8 | 12531.4 | 1251.9 | 1252.5 | 1253.1 | 1253.7 | 30 1254.8 | 1255.4 1255.9
S 100 b 1256.5 ; 1267.0 | 1257.6 | 1258.1 258.6 259.2 ! Tool2e0.2 | o1z60.7 12612
2200 | 1260.7 | 1262.2 | 1262.7 | 1263.2 | 1263.7 | 1264.2 | 7 1265.2 | 1265.7 1266, 1
| 2200 | 1266.6 | 1267.1 | 1267.5 | 1268.0 | 1268.4 | 1268.9 | 1269.3 | 1269.8 | 1270.2 | 1270.7
Pu00 1 1271.1 | 1271.5 | 1272.0 | 1272.4 | 1272.8 | 1273.2 | 1273.7 | 1274.1 | 1274.5  1274.9
© 2500 | 1275.3 | 1275.7 | 1276.1 | 1276.5 | 1276.9 | 1277.3 | 1277.7 278.1 | 1278.5 ° 1278.9
P2go0 | 1279.3 | 1279.7 | 1280.0 | 1280.4 | 1280.8 | 1281.2 | 1281.6 | 1281.9 | 1282.3  1282.7
| 2700 | 1283.0 | 1283.4 | 1283.8 | 1284.1 | 1284.5 | 1284.8 | 1285.2 | 1285.5 | 1285.9 . 1286.2 |
| 2800 | 1286.6 | 1286.9 | 1287.3 | 1287.6 | 1288.0 | 1288.3 | 1288.6 | 1289.0 ’ 1289.3 | 1289.6 |
| 2900 | 1290.0 | 1290.3 | 1290.6 | 1290.9 | 1291.3 | 1291.6 | 1291.9 | 1292.2 | 1292.6 , 1292.9 |
13000 1293.2 ‘ : :
2 ZEJDOBEREIC BT BB £=Cp/Cv
4 N T H N
LKL o | 10 20130 10 50 60 70 80 90 i
200 1 1.401 1.401 1.401 1.401 1.401 1.401 1.401 1.400 1.400 1.400
300 1 1.400 1 1.399 | 1.398 1.398 1.398 1.397 | 1.396 1.396 1.395 |
400 Lozgs 1. P1.393 1.5392 1.392 ¢ 1.39] 1.390 | 1.389 1.388 1.387 |
500 1.586 1. I 1.384 | 1.383 | 1.382 | 1.381 1.380 1.379 1.378 | 1.377 !
600 1.376 L. {o1.373 0 1.372 0 1.371 | 1.370 1.369 1.368 1.367 | 1,386
700 1.365 L. 1.362 1 1.361 | 1.360 | 1.359 1.2358 1.357 | 1.356 | 1.355 |
{800 | 1.354 1. 1.352 | 1.351 1.350 | 1.349 1.348 1.547 | 1.%46 | 1.346 |
900 L5435 i Doo1.343 0 1.342 1.341 | 1.340 1.340 1.339 1.338 1.337 |
1000 1.336 1. Poylass o 1.sad | 1.3ma | 1,233 1.332 1.331 1.331 1.330 |
(100 Pl ©ol.azw o, l.ags | 1.327 10 1.326 1.326 1.325 | 1.325 1.324
1200 S iol.322 | L.goo 1.321 §  1.321 1.320 1.320 1.519 | 1.319 |
£ 1300 il [ 1.318 | 1.317 1.317 | 1.316 1.316 1.315 1.316 | 1.215 |
L1400 1. [1.313 | 1.313 1.213 | 1.31%2 1.312 1.312 1.311 Losil |
! 1500 | 1.310 | 1.310 i 1.3209 1.309 1.309 1.308 1.308 1.3208 1.308 |
1600 | 1.307 | 1.307 | 1.306 1.306 1.306 1.306 1.305 1.305 1.305
L1700 1.304 | 1.304 { 1.304 1.303 1.303 1.303 1.303 1.302 1.302 |
1800 | 1.302 § 1.302 | 1.301 1.301 1.301 1.301 1.300 1.200 1.300 |
F 1900 | f1.300 | 1.299 ! 1.299 1.299 1.299 1.299 1.298 1.298 1.298 |
{2000 | | 1.298 | 1.297 , 1.297 1.297 1.297 1.297 1.297 1.296 1.296 |
b2100 | 1.296 1.296 1.296 1.295 1.295 1.295 1.295 1.295 1.295 |
| 2200 1.294 1.294 1.294 1.204 | 1.294 1.294 1.293 1.293 1.293 |
| 2300 1.293 1.293 . 1.293 1.292 1.292 1.292 1.292 1.292 1.292 |
| 2400 | 1.292 1.291 | 1.291 1.29] 1.291 1.291 1.291 1.291 L.zou |
I 2500 | 1.290 1.290 1.290 1.290 1.290 1.290 1.290 1.290 1.289 |
| 2600 ' 1.289 1.289 1.289 1.289 1.289 1.289 1.289 1.288 1.288 ’
{ 2700 1.288 1.288 1.288 1.288 1.288 1.288 1.287 1.287 1.287 |
| 2800 1.287 1.287 1.287 1.287 1.287 1.287 1.286 1.286 1.286 i
I 2900 1.286 1.286 | 1.286 1.286 1.286 1.286 1.286 1.285 1.285 |
| 3000 [ |
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FA AKXFEE XHER3) Gas Table & DHEE

- Ty ER (KJ/ kg) Mox K 51 Py
BE TK - -
Vi 7 R (3)F% P 7= X #k 3) &
200 199.92 200.13 0.0029(0.1072) 0.0029 (0.33468)
500 503.38 503.30 0.0738( 2.688) 0.0738 ( 8.378)
1000 1046.15 1046.16 1.0000( 36.41) 1.0000 ( 113.48)
1500 1635.94 1635.68 5.2736(192.01) 5.2709 ( 598.14)
2000 2252.41 2251.28 18.127(660.02) 18.088 ( 2052.6)
2500 2884.35 2882.34 48.410(1762.6) 48.235 ( 5473.7)
3000 3526.65 3523.87 109.45(3985.2) 108.95 ( 12364)
3500 4176.98 4173.05 220.08( 8013) 218.79 ( 24828)
() AlRRiICEEHOHE
CNEHR LERAICRTHEREZZ /7, AL P, 13 ER[RE m. = 10 kg /s
ZDESTRERTEXHODT 1000 K DED ELT, B OBET,, THEAIL, %
1,000 &AL EHAHITHELTH S, kb B,
4. HFEZOR*E REDOT = 288 IcHHYTS@EELT,

AR HEMDOBEO-@LIFZRDBE® >

@z & L TRERDHEEZHHT S,

k3

, @
hzs—@

= DA

L=
' 7
\ /@
k1
®

S1=Sz3

S3=S43

S

XA HR¥—-EVHA4I70Dhr~siFX
(h ;v LE

s;ITYhor)

4.1 JEFEREDEERIRREL
AOfES Py =101.33 KP,
AOBE T,= 288 K
HOES P2 = 1013.3 KP,

WrE MR 9, = 85 %

T: = 288 K

h1 = 288.20 KJ/kg
Py = 0.3831
TEAEDo

MAICBWTRED»SE T ¥ b o EFEMHIC K
DiKEE (2 SO IKE B &FIUSHISES Pros (3,

_ Py\ _ 1013.3
PTZS“P“X<P1>‘ 101.33

0.3831 %

= 3.831

Thb, REKDP,=3831ICHY¥THT, hi
FHED, Kt QS ibBYsEEEI YL
EELT,

T2 = 551.58 K

hos = 556.80 KJ/kg
5%, £ > TBEO- QS kB VY
WEE Aok T,

= 556.80 — 288.20
268.60 KJ/kg

1&2]7/ - hZS - hl

I

ERBDLG, MIBTEIRNIHE DIGED T VS
WEZE ALk T,

1ok  268.60

1Boh = 7. 0.85 = 316.00 KJ/kg
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LB, K-> TEMBHODT Y4 L hyid,

b2 = h1+ (Ayh = 288.20 + 316.00

= 604.20 KJ/kg

L7, T vH BN BEEIINE
»no,

T, = 596.95 K

ELTHOEE®E OGNS,
FERERED AT L, (3,

L(; = ’fnc * ]&2]2’ = 10 X 31600
= 3160.0 KJ/S
= 3160 KW

4.2 5 —-EvOBIEIRES

ABES Ps =1013.3 KP,
ADRE T3 = 1273 K
HOFES Py = 101.33 KP,
WrEMZEXR 9y = 85 %
ZER[RE mr = 10 kg/S

ELT, 4-EVOHOEET., 4-cvOHA
LT 75:?‘527550

MEkDT = 1273 ITHi4dT3@EELT,
Ts = 1273 K
k3 = 1363.81 KJ/kg
Pr3 = 96.78

A E D,

KAICBWTRE®D» 5% T v b o BRI &
0 RHE ICE 2 & T UTHES] Ppag 13,

10l.33>
1013.3

Pras = Pr3 X (ﬁ‘* >:96.78><(
3
= 9.678

THb, NEDP, =9.6781CHNST BT, i
HHED, KA KB aEEE LY 5L
EELT,

T4 = 709.39 K
has = 723.75  KJ/kg

%9 %, £oTBEGO- cBFBET s
WEZE B4R (F,

384k = hy —hgs = 1363.81 — 723.75
= 640.06 KJ/ke

g #

LBLD0, MEGIRRNEZDBEED T v 4
W ESE 3&4 h H:,

34k = N3k = 0.85 X 640.06
= 544.05 KJ/kg

EWRB, E-oTr—EVHODI Yo uE byt

1363.81 — 544.05
819.76 KJ/kg

h4:h3“3@4h=

I

LY, T vy BN B ERFIIRE
»5,
T4 = 79770 K

ELTHORENE SN B,
& — VYO Lr i3,

Ly =mr- 38k = 10 x 544.05
= 5440.5 KJ/s
= 5440.5 kW

5 dHLhx

BEM3HAE T AN & EIREIIZ 2R L7 ¢
EH 2. BEHEEFOLROHERE HhHd &
L5 ZHWTERI LD TERDOIER E B A
L7z2s, SEEEFHEKEX -Y 7oy 7 52H
WTHRETIEMIERIEZELIES C LT, F
SICRRHDRN D 5, /T2 DBITFHIVE 255
I RTERV DT FORFIZS LTH LW
CETREL 5T, SBROBMNBEITL U TRED
TERR Z 3 A 720,

KRFDVERICY - TH IR ¥ HE T A
FRAHARIIAE, MANKEE DS KOG
gt MAHBEEER TS, (XE ErHEsE)

BEXR

(1) BE MW, WkE, “Ixs-vrEitoss
DIRBEEIEDEL " HAA R 4 — 2 w3
Nk, 12%, 479, 1984,

2) FRFEBRMEEESL “H R I — & EBRIED B
NHEAWEERTHER L ZORE " BAT RS
— R, 13%, 525, 1986.

(3) Keenan J. H., Chao ], and Kaye J. " Gas Tables:
International Version — Thermodynamic
Properties of Air, Products of Combustion
and Component Gases. Compressible Flow
Functions. 2 nd Ed. 1983,
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Eatock, Chairman,, Gas Tur- Joint Power Generation 1986 Dusseldorf Interna- International Gas Turbine
bine Division, ASME Conference tional Gas Turbine Conference
Conference )

“YOU WERE PROGRESS RUNNING WITH THE TIMES;
IT WAS YOUR LIFE, TOM SAWYER,
AND ...IT WAS OKAY!"

From Eulogy by
JOAN SAWYER MILLER

R. TOM SAWYER
“Mpr. Gas Turbine”
June 20, 1901—January 19, 1986

It is with great sorrow that we report the death of R. Tom Sawyer on January 19, 1386 after a brief illness. He was known as “Mr. Gas Turbine”
throughout the industry and will be sorely missed by everyone who had the pleasure to work with him or to know him,

R. Tom Sawyer was born on June 20, 1901 in Schenectady, New York. He graduated in 1923 with a Bachelor of Electrical Engineering degree
from Ohio State University. He received his master's degree in 1830.

Mr. Sawyer was a member of Sigma Xi Fraternity; fellow and life member, The American Society of Mechanical Engineers; fellow and life member,
Institute of Electrical & Electronics Engineers; life member, Society of Automotive Engineers; member, American Nuclear Society: life member,
American Institute of Aeronautics and Astronautics; honorary member, Gas Turbine Society of Japan, and member, Institution of Mechanical
Engineers of England. Mr. Sawyer was a professional engineer and belonged to the National Professional Engineers' Society. He enjoyed writing and
corresponded actively with his colleagues throughout the world.

R. Tom Sawyer joined The American Society of Mechanical Engineers in 1930 and became active in the Diesel Division. In 1944, as Incoming
Member of that Division’s Executive Committee, he formed the Gas Turbine Coordinating Committee which was to evolve in 1947 into the ASME
Gas Turbine Oivision. Mr. Sawyer was the Gas Turbine Division’s first Executive Committee Chairman and was very active in the Division until his
death. In 1872, in recognition of his leadership and dedication, The American Society of Mechanical Engineers established the R. Tom Sawyer
Award for outstanding contributions in the field of gas turbines.

Memaorial services were held at The Community Church of Ho-Ho-Kus on January 25, 1986. Instead of flowers, the family suggested a
contribution to the Ruth E. Sawyer Memorial Fund for Music at The Community Church of Ho-Ho-Kus, Sycamore Avenue, Ho-Ho-Kus, New Jersey

07423.

K. Tom Sawyer's autobiography will be concluded in the next issue of GLOBAL GAS TURBINE NEWS.
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MESSAGE FROM CLARE EATOCK,
DIVISION CHAIRMAN

R. Tom Sawyer died peacefully
after a very short iliness on 19 Jan-
uary 1986. There will be other arti-
cles about Tom in this issue, but |
would like to pay brief respects to
Tom for the current GTD Executive
Committee and myself. | tend to
slur Tom's name from R. Tom to
"our” Tom Sawyer. | always felt this
was very fitting because he really
was our Tom, totally dedicated to
the Gas Turbine Division and its
Conference which he founded in
1947 and 1956 respectively. Tom
was in his 85th year but he retained
his keen interest and enthusiasm
for the gas turbine and his support
for all those who work in the indus-
try. He had a very healthy interna-
tional outlook and maintained
friendly correspondence with col-
leagues on most, or perhaps all,
continents. Tom well remembered
the early days, but he was also open
to new ideas. He was always con-
siderate, a gentleman, and a friend.
“Our” Tom will long be missed and
still longer remembered.

This has been a very interesting,
if somewhat mixed, year for the Gas
Turbine Industry. While demand far
Industrial turbines, General Avia-
tion and Civil Helicopters remains
low, the demand for Commuter and
large airline aircraft has been out-
standing. Military interest in
acquiring modern gas turbine
engines also is maintained at a very
high level. Technical interest in
Prop-Fan, or Unducted Fan, engines
for aircraft flying at Mach 0.8 is at
a very high level and continuing to
grow. Turboprops on smaller air-
craft are being applied with increas-
Ing power, and cruise speeds are
increasing to Mach 06 and 0.7.
Several of the most aerodynami-
cally and structurally advanced air-
craft this side of the space
program are small "biz-jets"
powered by pusher propellers and

of course requiring the high power-
to-weight, and reliability, of the
modern gas turbine engine. For the
propeller, the wheel may be turning
full circle, depending on gas turbine
power and, at high subsonic cruise
speeds, on very exotic appearing
and technically challenging swept
blading.

Clare Eatock
Division Chairman

We are half-way through the
1985-1986 year. The Beijing Inter-
national Symposium and Exposition
in China last September set out-
standing records for attendance as
well as for official recognition and
perceived impartance. As noted by
Program Chairman Stan Mosier,
the Gas Turbine Division sponsored
five very satisfactory sessions at
the Joint Power Generation Confer-
ence in Milwaukee in October. The
1986 Gas Turbine Conference and
Exhibit, June 8-12 in Dusseldorf,
Germany, again looks like it will
maintain or exceed past high stand-
ards. Program Chairman Ted Okiishi
anticipates 81 sessions and Review
Chairman Frank Carta expects over
300U papers. Also, Don Hill and Dave
Lindsay report that the Exhibit will
be one of our largest. | hope that
many of you have been fortunate
enough to make plans to attend the
'‘B6 Conference at Dusseldorf and
perhaps to visit other parts of Cen-
tral Europe.

TIME IS SHORT
FOR SUBMITTING PAPERS FOR
THE 1986 JOINT POWER
GENERATION CONFERENCE

The Gas Turbine Division is planning to sponsor five to seven tech-
nical sessions at the 1986 Joint Power Generation Conference in
Portland, Oregon. October 19-23, 1986. Authors representing
interests of the Division's technical committees are being encour-
aged to submit papers supporting the conference theme “Energy
Alternatives—Today's Challenge”. Papers ranging in scope from the
upgrading of existing gas turbine systems and facilities, to meeting
government environmental constraints and accommodating current
economic conditions, to components and systems far future needs
are desired.

Abstracts for candidate papers should be sent to the 1986 JPGC
Program Chairman for the Gas Turbine Division at the address
below or to a representative of any of the Division's technical com-
mittees. Abstracts should be received by February 15, 1986.
Authors of accepted abstracts must submit full papers for review
by April 1, 1986. Complete, reviewed papers, typed on author-
prepared mats, must then be sent to the Program Chairman by July
1,1986: Lewis J. Fusegni, Power Recovery Systems, Inc., 125 Cam-
bridgePark Drive, Cambridge, MA 02140, phone: (617) 576-1900.

SCHOLARSHIP PROGRAM
Thirty-nine Universities
Apply for $1,000 Scholarships
Gas Turbine Division Will Contribute
Up To $50,000 Annually

As a service to ASME Student Section undergraduates and uni-
versities, the ASME Gas Turbine Division will offer up to fifty $1,000
scholarships annually beginning in the fall of 1986.

The ASME Gas Turbine Division's Executive Committee will make
its selection from responses to a November, 1985 letter directed to
appropriate Mechanical Engineering Department Heads and ASME
Student Section Advisors. In order to gualify for a scholarship, a
school must have an ABET accredited mechanical engineering pro-
gram with courses containing theory, design or applications of gas
turbine engines offered on a regular basis and an active ASME Stu-
dent Section. Some of the conditions for a student to be considered
are that he/she be a member of an ASME Student Section; have
completed four semesters (six quarters) of an engineering curricu-
lum but still have at least one semester (or quarter) of undergradu-
ate school remaining after December 31 of the year of application.
This individual must also be recommended for the scholarship by the
ASME Student Section members with approval of the Section
Faculty Advisor and agreement of the M.E. Department Head.

If your school did not submit an application for a schalarship, it i1s
anticipated a new program will be initiated in the fall of 1986. For
additional information, please contact the International Gas Turbine
Center in Atlanta.

4 N\
Short Courses
31st ASME International Gas Turbine Conference
Dusseldorf, Federal Republic of Germany, June 8, 1986
All of the courses will be conducted at the Hilton International Hotel, Dusseldorf
Iintroduction to the Gas Turbine Turbine Engine Blade Design, Turbomachinery Erosion and
(Sunday June 8, 1986) Development and Field Service Performance Deterioration
Experience (Sunday, June 8, 1886) (Sunday, June 8, 1986)

Instructors: Instructors:

Dr. Walter F. O'Brien Hans Stargardter, Instructors:

George Howard Course Director Dr. A. Hamed
Course Fees: M. Rudy Dr. W. Tabakoff

ASME Members: $250.00 (U.S)) Louis E. Dardi Course Fees:

Non-Members: $340.00 (U.S) Dr. G.E. Smith ASME Members: $250.00 (U.S)

Course Fees: Non-Members: $340.00 (U.S)
ASME Members: $250.00 (U.S))
Non-Member: $340.00 (U.S)
For more information and a course brochure, contact ASME Professional Development, 345 East47th Street, New York, NY 10017 or
call (212) 705-7121.
N\ Y,
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PROGRESS REPORT
31ST INTERNATIONAL
GAS TURBINE CONFERENCE
iN DUSSELDORF

According to T.H. Okiishi, Program Chairman, arrangements for
the technical program of the 31st International Gas Turbine Confer-
ence are nearly complete. Session organizers and chairmen,
authors, panelists, and reviewers have all worked very hard to put
together another high quality meeting. The final program for the
Conference and Exhibit will be available in March 13986. If you do not
receive a copy through normal distribution, contact the International
Gas Turbine Center.

The technical session portion of the Conference will begin on Mon-
day morning, June 9, and conclude on Thursday afternoon, June 12.
Included will be paper presentations, panel discussions, keynote
talks, and open forum participation. Topics span the wide range of
interests in gas turbine technology assaciated with the technical
committees of the Division, including:

® Applications—aircraft, land and marine vehicles. closed
cycles, electric utilities, pipelines, process systems

® Controls and diagnostics

® Convection heat transfer

® Fuels—coal utilization, combustion, properties, stahility

® Education and training

® Materials—ceramics, coatings. manufacturing and repair

techniques, structural strength

® Turbomachinery fluid dynamics

The authors and panelists involved represent worldwide interests
and activities in gas turbines. Those who use, market, design and
manufacture gas turbines and related turbomachines and compo-
nents will find information of vital interest at this meeting.

Over 300 technical papers will be presented at 81 sessions during
the week. These papers will be available for purchase during and
after the Conference. Papers judged to be of permanent interest by
reviewers will appear subsequent to the meeting in the ASME
Transactions. If you are interested in formally discussing a technical
paper during or after the Conference, we encourage you to contact
the session chairman involved. Comments from paper discussers
are often very useful to all concerned.

We urge you to join us in Dusseldorf for a valuable and very mem-
orable occasion.

CALL FOR PAPERS

32ND INTERNATIONAL GAS TURBINE
CONFERENCE AND EXHIBIT,
MAY 31-JUNE 4, 1987

The Anaheim Convention Center, Anaheim, California will be the
site for the 32nd ASME International Gas Turbine Conference and
Exhibit on May 31 thru June 4, 1987. The technical program of the
Conference begins on Monday morning, June 1st, and continues
through Thursday afternoon, June 4.

Papers are welcome encompassing all areas of gas turbine expe-
rience and technology. This includes: manufacturing; fabrication;
materials; engine systems and component designs, development and
research; education; measurement; controls; application and opera-
tional experience. More detailed calls for papers are being issued by
technical committees of the Division.

Prospective authors are invited to begin their plans to participate
by submitting an abstract of technical paper offers by June 16,
1986 to the appropriate Gas Turbine Division technical committee
chairman or session organizer, or to the 1887 Technical Program
Chairman: D.M. Kercher, General Electric Co., Aircraft Engine Busi-
ness Group, 1000 Western Ave., Mail Zone 340-45, Lynn, MA
01910, tel. (B17) 594-0667.

DUSSELDORF TRAVEL INFORMATION

YOUR HELP IS NEEDED

International Gas Turbine Conferences and Exhibits are held over-
seas every other year. An official airline and official travel agent are
appointed for these events. In the past, Conference attendees have
made only limited use of these official contractors and this has been
disappointing. "Why,” you ask, "“should | use an official travel agent
when | can easily use my local travel agent?”

Let us tell you why.

In order to properly stage the annual Conference and Exhibit, staff
members from the International Gas Turbine Center must be on-site
for a minimum of ten days each. Travel expenses are high and these
expenses are borne by Gas Turbine Division. By having more Confer-
ence and Exhibit participants use the services of the official travel
agent, travel expenses for staff members could be greatly reduced.

Also, with favorable travel statistics from previous overseas con-
ferences, ASME Gas Turbine Division would be in a very good posi-
tion to negotiate future packages. However, because only hotel
rooms and airline bookings made through the official travel agent are
counted in these statistics, recent totals have been less than repre-
sentative. With more of you and your colleagues booking through our
official travel agent, we would be able to negotiate harder and obtain
better arrangements in the future.

Please give us your help by calling

INTERNATIONAL TRAVEL SERVICE INC.
102 Wilmot Road
Deerfield, lllinois 60015
Telephone: 312/940-2100
Telex: 255285
for your Dusseldorf hotel and travel arrangements. Lufthansa Ger-
man Airlines is the official airline. if you need further information or
an advance Conference program, please contact the International
Gas Turbine Center in Atlanta.

Thank you for your support.

ASME GAS TURBINE DIVISION
MAKES ANNUAL CONTRIBUTION OF
$10,000 TO AMERICAN NATIONAL
STANDARDS INSTITUTE
(Total of $20,000 given to date)

The ASME Gas Turbine Division's Executive Committee voted in
1984 to pay the American National Standards Institute $10,000
annually for administering the Secretariat of ISO/TC70/5SCB Gas
Turbines. The contribution is a three year commitment by Gas Tur-
bine Division subject to review prior to the beginning of each year.
The annual contribution enabled ANSI to apply for and be assigned
the ISO/TC70/SCB Secretariat.

NEW CODES

AND STANDARDS
COMMITTEE FORMED THOMAS E. STOTT

During its meeting at the
October Joint Power Generation
Conference, the GTD Executive

HANDBOOK

CONTRIBUTES TO NEW

Committee reestablished the
Codes and Standards Commit-
tee with Mario DeCorso, West-
inghouse Corporation, as
Chairman. This Committee will
work in parallel with the ANSI-
/ASME B133 Committee-
Procurement Standards for Gas
Turbines.

It is a pleasure to announce the
recent publication of Handbook of
Energy Systems Engineering,
Wiley Interscience Publications,
New York, 1985. Tom Stott, Assist-
ant Treasurer of the ASME Gas
Turbine Division, is the author of a
substantial chapter on “"Gas Tur-
bines” in this new book.
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and ASME Gas Turbine Division.

The ASME Gas Turbine Division will contribute up to $50,000
annually in scholarships for ASME Student Section Members.
WHO'S WHO in the Committees of Gas Turbine Division is a
directory of all administrative and technical committee members.
It is published annually by the INTERNATIONAL GAS TURBINE
CENTER and contains an alphabetical listing with the committee
members’ names, and addresses. Complimentary copies of the
current edition are available from the INTERNATIONAL GAS
TURBINE CENTER.

The INTERNATIONAL GAS TURBINE CENTER publishes a Direc-
tory of Technical Papers from ASME Gas Turbine Division Confer-
ences dating back to 1957 The Directories are available without
charge and individual papers may be purchased from the INTER-
NATIONAL GAS TURBINE CENTER for $5.00 each prepaid.
The annual Internaticnal Gas Turbine Technology Report is com
piled, published and distributed by the INTERNATIONAL GAS
TURBINE CENTER. Complimentary copies are available from the
INTERNATIONAL GAS TURBINE CENTER.

The INTERNATIONAL GAS TURBINE CENTER sponsors the Fluid
Dynamics of Turbomachinery study program. Contact the INTER-
NATIONAL GAS TURBINE CENTER for details.

The INTERNATIONAL GAS TURBINE CENTER sponsors and dis-
tributes a home study course on Basic Gas Turbine Engine Tech-
nology.

The INTERNATIONAL GAS TURBINE CENTER publishes and
distributes without charge the quarterly ASME Gas Turbine Div-

ision Newsletter. Persons interested in receiving 8 complimen-
tary subscription should contact the INTERNATIONAL GAS
TURBINE CENTER.

The INTERNATIONAL GAS TURBINE CENTER is the source for
information on exhibiting and participating in the International Gas
Turbine Conference and Exhibit held in June of each year.

The INTERNATIONAL GAS TURBINE CENTER sponsored the
ASME Education Seminar Program.

The INTERNATIONAL GAS TURBINE CENTER is a sponsor of the
U.S. National Committee of the International Council on Combus-
tion Engines (CIMAC).

The ASME Gas Turbine Division organized lectures presented in
the People's Republic of China in the fall of 1982 and 1884.
The ASME Gas Turbine Division organized the 1985 Beijing Inter-
national Gas Turbine Symposium and Exposition in the People's
Republic of China.

The ASME Gas Turbine Division has contributed $20,000 to
American National Standards Institute for administering the
Secretariat of 1ISO-TC70-SC6 Gas Turbines.

The ASME Gas Turbine Division has administrative and nominat-
ing responsibilities for two ASME Awards: the Gas Turbine Award
and the R. Tom Sawyer Award.

The ASME Gas Turbine Division sponsors the John P. Davis Award
for outstanding technical papers covering gas turbine applica-
tions.

The INTERNATIONAL GAS TURBINE CENTER is sponsored by the ASME Gas Turbine Division and funded primarily with income
received from Division projects such as the annual INTERNATIONAL GAS TURBINE EXHIBIT.

Services and Projects of the INTERNATIONAL GAS TURBINE CENTER, Atlanta,
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