HOKKAIDO UNIVERSITY

Title INGHAE—EY OMREICEY 2 RBRIMR
Author (s) =ik, I; Saito, Takeshi; Rk, mk— b
Citation i E AR TREMIRRE, 36, 23-43
Issue Date 1965-05-25
Doc URL https://hdl. handle.net/2115/40758

Type departmental bulletin paper

File Information 36 23-44, pdf

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




INEHT A 2 — e v OHEEICEE T 5 EBRNUTE

mooOBE ®
o BB —

An Experimental Study on the Performance
of a Small Gas Turbine

Takeshi SAITO
" Ken-ichi ITO

Abstract

The experimental investigation on the characteristics of the gas turbine components,
i.e. a compressor and a turbine, is presented. The performance as a 1/C gas turbine unit
is proposed by combining the characteristics of components and by extending the method
of the Stechkin’s similarity parameters. . .

The tests were carried out by using a gas turbine plant, of which the turbine and
the compressor are not mechanically coupled together. The compressor is centrifugal type.
Its pressure ratio is 2.0 at normal rating and the normal capacity is 0.45 kg/sec. The
turbine is radial inward flow type with a rotor of 150 mm diameter.

The compressor test was made at the pressure ratio of 1.25~2.00 and at the R.P. M.
of 14000~31000. The turbine test was carried out at the pressure ratio of 1.24~1.82, at
the inlet temperature of 63~650°C and at the R.P. M. of 12950~29000.

= x
e = TR EPPP P PRI 2
1. H R — B DREFEZEIR cooeeereeeeeemmm e 2
11 2= KRB DRI R T A — B oo 2
1:2 ZRF~FF YOMLLIICT A m B oo 3
2 HAE—b vEBREE S L UMEERBIIE - 4
201 H AR~ VERBREE BRI e 4
202 FEBHEHEREERIER - ovveerorrrreoansee oot e 5
2083 B B UHEHEERE e er e 5
3. BHERBRERS XU T 0HK 6
Fel FEREHEODMEBE ooveeereoreerear oo e 6
302 B Y DHEBE ceerereeere e e 7
33 RF—FFOMELCT A — FIC L DBHEFBEEIR - 15

4. 1C T34 ABIY 2 2 — & VRS AT EEOHEEH: oo 16
&k Ef e PN 21



24 W R’ - R 2

mj

&

AR B~ VI, EORE, B, BETEOMRIEO DI HMER>IECEZ Y, M
ﬁmgﬁi?mﬁ660%5°~ﬁ,m%ﬁzﬂ~ey@,ﬁﬁ,%ﬂﬁﬁ$®~%mﬁmx
Flldd->Th, N, BRBEOFELS, GARGZVEFMIA vy LT, MZE, #v
7, FEHOE, NERMOHEE, ~) 3T 2 ~8, KEFR - vORERE, £T7
T S SRR EIN-ODH S, CNEDOBHERTE, —#ic, £~ vilEikER,rnn

LRI EET 5, T4bhB5, Hﬁﬁiti&~t/m%mﬂéﬁ&ikMﬁZ@%%,Eﬁ,
m%,@ﬁﬁ,$~57Hﬁ,&m%m%ﬁﬁam,W%M%@%MKWﬁoTMEK%EL
DEAL, TOXDICHHIICHEREOEIT B AL~ B VRO RRPHBELEL LS,

ABTH, FEOFR 4 — £ VRBERICLY, FR4-Cvazy | OBKERTHD
EfFgB LU 2 — vz DT 4 OREERRIEZFTE, L7 4 — 2288 LNERZ &
DZ &Y, MiHEzMGE/C AR L~ va=y b &UTORWEAF IO RHEZ R 7
FEWET 5,

1. HRY—EOHEERR

1-1 ¥—RE@gORLNS XA -4

HAZ—EvE@R Iy v v P vOMEAEERTBICE, NEL0RBFT—~ 4%, b
BEMERBIC B B BET 50, Ed, BEROKMIEBEMLLTE, 20H AL~V
WD T O DR R R SR TRICE D M YT A — 22 A0 Eh, 020
TENB B,

COEDIGHEBL ST * — 20, FWAEADFZOMLBLRORT F 2 WA OHBLAIC X b &Ehph
Bo WAL —~E VDI —REHWOHZARNDOEE, 285 F I3 BREEH 2 2 IERH: E ik
MAREEZEZTELODANY, LT, HRAFEADHPEHEED = v "N Malc k> TD
AEE ST OND, THDLE, FARNOMMRILY 20720, = v D —SASSBE -
15,

WE, MW ZAENOETHECB 0T, F¥ADLBLLS—FETHs D EEET S
&, BRI HLUS S T OB R AR, NI AR BT BTy AHO—FUZ o TR
ENB, F-REHOEA, WEMIKE LR EERERESICST SN, / AVvD XD
IR A BB F UL, BEEAE, THbE, JAVADEREROBEORAD < v AHO
—HiC X DMUMBRITEES N, BHRO XS HEEEKIC B0 TR, BLOHGHEED < v O
— B &, BHEO<y "NEO—HENNETH B,

HARHE= v N ERE- Yy AHEDPERL NS EERTIE, TN <y ~EOBEK

NReZZAF—FF Y, BEFR, Yy rz v o8, H34, oo



3 INET 2 5 — v DRI BT 5 ERINTISE 25

THBHNT A= 2EFOTE LU, %OJCtﬁf;ﬂft‘u/\“%%»&@v% R T—RIC NS

NTOBDR, VW Ta, G TafPu uc Tu, 5 vcid, VN Ty, GYTy/P, ur)d T,
BETHDH, T, GlIlih (kg/sec), VIXERH R (m¥fsec), T 5 CK), PR[E
71 (kg/em® abs), w FEFLA R (mfsec) #E DL, BRF a WRGIRE, 332~ v AR
ClFEms Tisg—vrviRd, '
12 RF—FFUDBEPUNS A -

ERDNT A B DEDIE, CNST A 2DOBMTHIED T, vy OB S
WHIEDPDS, VHEOR TR AF~F %3 VIRFLOIZDDOHP/ S5 A — 2ZBEL TSR,
ERAE RN

Gn/P, L./n*

THbH, CCC, nZEEHK (rpm), L 3% (kg-m/kg) TH 2,

DM NT A — 2B EMNT 2HEFROPEE, Yoy bz vy i T, Bk
HAAFBDOHME, LS 2~ IO IRAR MR LIZGE R, EFEz-vv e
T, TOIDDNT A~ ZOMMBELLRSCETHD, UL, Yz v bx v v OFEHER
L4 -y OMATFHEIGIREEOPEERSICT 5, SOHEE - vOkiErs, 284
— &V OREDHEEZEHICITIED T LT ED

T DT F— AL HE&O)L//JH,

Gn(; - Gx/ T,, . ne . 1
1)27’ - P(z J T(, PZI’/P(L
< Par\T _ o [(Par\T _
wr() ) w0
710 /0 7Zc = oo <_t?2£;>2
T\,
A - /@Jﬁj (=

Gy _ GA Ty R
Py Py N T

1

Cp = <oy [ P >K{*]
_{JE_T: Tal[l <P37> ].77”: A[l (P::‘l
ny nr ot ( P >"'
VT

WENLL, TR T A~ 2 OBBTRDENS, TCT, Too RIEMBA MR, Yo i
= VERPRERED L, BE 2T QITHEERI DO X dRE, 3T 4 — v Anow
S LWRIEERT, -

Ter




26 L TR R 4

2. HRY-CLUEBREERICHERERRAGE
2.1 HRY—EUVHRBREBHE

BAAL —~EVREBREEE, & CRBMERE LTREShA DT, Bilt -7 vy
Ao TEDN, FEHeEs—crigiheilic L, Egde—-2~-TlESh, £~V
BEHEICDUA T D, CORDOHN AL~ YEHRTENTIVEZORED T THlE,
AERHReTH B,
PEFEHE R LICORL, Rlc20RELRY, Ak, CIUCHREIHEEE, MHH
MRS, BIUEBORLHREENRITHS

7 | —BEORREREE W | —BEE
£ FE# | 20 S BIEKR ]| 20
E W AE N | 1.033kg/cm? abs. ANEOJEF | 2066 kg/cm? abs.
H H O J7 | 2.066 kg/em? abs. sz | W J7 | 1033 kg/em? abs.
8 & 5 B | 0.405 kg/sec A8 B | 650°C
i BHE S E | 195mm 1 # R A | 0.410 kg/sec
| #E %¢ | 31200 r.p.m J ZATERE | 175 em?
5 : | #E % | 39000 r.p.m
Mo B g0z “ 71| 60PS KBINETIR
m| B R | SmME, EE WOH B oo
BE | A | 0.015m?
wom B B E T
— 3850 -

Motor

Blow off pipe | ,
i A o=
L7 p——— . - il 3 .

T /\ Combustion r pine
_ ' chamber

%—/ Multiplying Reduction
=l gear gear

i I
1 A Dynamo- —

F——COmpressor -
L meter |

/
Control panel
Fig. 1. Scheme of the gas turbine unit
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