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Engine speed
AErHBLTHDEY, B102IAKTR Fig.1-Performance of Sequential
Twin T/C
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REEBERRLAFIBTCORHERDOANSI VA XRILTRERHIYBED > Dz L,
USFATREALLHARL THRATIERLYRARIEIBATMHREMBADE. &
¥EGhbedILNawELS.,

B, BIKRVWT, 1ZTHARTIAKLE B AW AR (First Sequence), 2 &
THERTIME LB B &M B (Second Sequence) 2 L T W 3,

2.7 EAmW

H2imyAk, AAams it cRREL,

FLT2-Havybo-LiixsSry -V
ERCEBRY BHETRPry-T/C~AHX %2 2
Bl BEBRTESry- T/CRBBEA LW
T3. ERERKTRPry-T/C oM

SMET7 HSry-T/CAFHRLZVBM. ELT

{a) Flrst sequence (b} Second sequence

HAEABRTRSry-T/C o b MET 7 4t 86 X

haBic. Bvavu—-LHarr—Hayt . Fig.2-Basic mechanism of
) Sequential Twin T/C
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2.3 HEwenmHy

UFRXN2RAEAI-HHFRALULUTRAEBT -, EEELSHEEETRAA-

AT, LObHEOVAKBERABLRTAERIRVZD, ROBRDZBENXD > 12,

(MNERIrPCHAEITLAEGEHARICESIE A REOEMAL

(Dx-HyYyFWHo LI avrIDBRK

ERERRUSBR

- = 4, . LA B
Rlkm¥ IBBREXAOLA LR Table.l-Main specifications of

RIZED, 2.3 TRRLHEARBORR test engine (138)
Type Water-cooled 2-votor in-lire
FEERMLU . Displacement (cc) 654 %2
3.1 ﬁ@ﬁaﬁ‘:ﬁé&ﬂﬁﬁ@ﬁﬁ{b Compression ratio 2.0
Intercooler type Al cooling
(ﬁ* ‘kn) Fuel supply system ‘ £GI
Primary 58" ATOC
Mr-KFBOMALOBRAT ST S v,
. Intake
Y5 ROBE . Pry-T/CHEDMRAET | Glose |TmeY | %7 Asoc
timing Secondary 80" ABDC
hdﬁﬂ}*lbﬁ‘\l'ﬁiéﬁigﬁb‘ﬁ].tfé Open 7% BBOC
Bt Close ' 48" ATOC

¥, tONE, WRBRTOE-ELRY
ALy OB BNBLTFL, W_ AR ~DYRAMBTCILIORARLEL S
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X3, ¥CTPHE-EVDBEREDY IV E—-—HEOWHB0%IZ U, 10 31250 3 &
AV Ly HBRBRORBBRHEILLY, a7 Ly Y AROMAGEAERR LTV, YR
ABEBTOM VI ERABLAM LU, R2IZ13B-RECHERTF 2L F -, a2V TS
LyYoxitdatrd. ARED, Pry-T/C BgMR X —KizLTHEE—-2> P25
%YEHELTWS, He,50 . LREBRTOY Y I - KR Y5 RXoarS Loy d
B4 E2RT, Chdro, USHTRNBEBERBDLPOARBREITEHILOLILVAEADETAE

EhB3ELNHDB.

Table.2-Specifications of turbochagers

Compressor Turbine
oi
é Outet diameter Outer diameter AR moment of
[ of impetter of impetler inertia
{mm] {mm] [mm]
1 , X Conventional 064 056 13x2 10
3000 4000 e
Primary .
Engine speed {rpm) m:bocww ¢54 647 15 0.25
. . . 3 Secondary
Fig.3 Hatchlng’; of outer dlalfneter of oo 650 4 ’ 0.2¢
Pry-T/C’s compressor impeller
Surge area
° e
_g 2.0 “:_é 20 E 2.0
e 65% o [
g 5
2 : i
£1s 215 &1s
6000 rpm
10 1050501 0.15 10506501 015
) 0.1 0.2 03 Air flow (kg/s) Alr flow (kg/s)
Air flow (kg/s) Primary Turbo side Secondary Turbo side
Fig.4-Conpressor map of Single T/C Fig.5-Compressor map of

Sequential Twin T/C

(R~ NNV RHAIL

at1500rpm
AUBRBTARTEBATH, % %
DEBREHEBRABMIRAEE B0 L. 25
s8] | |
Tryyvrs¥aobho -7 L—F#
_!. (X?lurré’ 3) Volum
TORRNEETHY. HARD 2 + 050 xom (SoxTems)
36
AR EECEBRA Tt - EXD oren ~ :
= 0.08m =
BHTHB. tCTAREBHES L T rartirr |
(a) Std type (b} Compact type
HAKRBDORBELOHT 35728, 6 Fig.6-Effect of exhaust manifold

structure on boost pressure

(blxm¥ iz, EAK- b+ 2 -V

VEARESEFAERBYSOmMIZ L, FRRCOD27o00 BB+ O Y THEL LY
MR TR -V PR FB3 LT, ERABKAE (1500rpn) I0% M EL 2. FiC
CoRBR, AX-HHYY, Ro-FOHARBMAEBBEIEI L2 EI - It
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ERAEHILR, Y- KYBARO MV IFRARRASI-—KOBRAELRLLOIDR
ot BAEEAERHCR . ATO20RBARIV—HHRZILVIZERAF(WABLER)
BRET S, TORAOLI2R., YBAAEBMBRiL IV X -—HYFIARARGEL SR
3-0THY. £ 512, Sry-T/C B —BAKRBEAKBRTHELEL TV D, YHXH
BiISry-T/C XBBMIEEELAT2Y. ~HOLAREOBETFTRELDILOTH 3B,

FIT. BBMOORER I - HYBAKBESry-T/C OBLAK AORE D 2D,
YBIMBL I -HAXRMRFPIMBMLT., UTOABRF 2ITO 2.
(W2—Harvyro—LiBBOXRE

F—-Harvito—-—LHR, vV EBLEOELOPEAENE2FEL L THASEIRAE
L TW3 7o, BE#E.G:H‘BEO‘Cﬂii:ﬂiiﬁéﬂjéiﬂ‘ib‘ﬁ)6. *TDRH»ETICR
TRRERI VY YOBRELAEXHALTIT7T7Fac—- 20kt hEKRL. Bt it
M2BABRLELE. CREMRK¢WORARERILANS L, CORBALES
FINBRBENEZNERHRIZIDBREINTS, MBIt T, B—tkETRBERAH
BHAEOVAEREBOTARERONBEELENRTIE., B_HUBTRERBAS SN LR
LA EML, ChAOEOBBREOVNBOT I Faz -2 THEBETREZY, &
BAESAREIIELEL, 2EEHABA TR DOBELAER EREL .

58
s (/L L LU,
a
ey
£3
2 3 Acfuator operating force line
CE
E_
Qwm
First Second
. Closed operation operation
L\
0088 y
\
Fig.7-Structure of Turbo Control Valve k‘%

Fig.8-0Operation of Turbo Control Valve

(DFERaro- it XB3Sry-T/COFEE

B-BAKRERT. ARELHE TS < %A Charge Rt vatve
Fagn e

1-)IIPry-T/C 2 N4 RAXHETWVWBR 4

HoHR%E.Sry-T/COR-—Er~Hft#8 L = - —

TSey-T/C & S — K HUDH 5 FEBE s =4

FREAD. MOEMITARO XML »

T/C
Tubo PreContol ("4 h ’
BeE/BHIADOYVY -7 8%, 0 ——YE'”—__/-“* Jubo Control Valve

ig.9-Sry-T/C ad d-rotati tem
BEMMUETEARY U -7 5% B Fig.9-Sry advanced-rotating systen
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2o TOYATFATR, BANA R ARERT LSry-T/CORBIAKT 508, Pry-T/C
~OBHARBIFRLTHBREDOBETHLEL D~ . Sry-T/CORBERMIZMALSH 2,
s B—-BRAKRBHRORRBRERNBLET I L., 2 -HYBRBRODSry-T/CO R [ %R %
THDIH2Hrppl M LT, MO —KBARBRTRTIRIZS HrpnE THAIHEZI LN T
® 7,

BaryrLyvHYAFGOERK

LERERED>S, FUTFEHEREAMIEILENSHY £ TSry-T/Cnona vy T Ly
YAHFOBEBRIDVWTHRNLE, 22T, 2-H7Yarybo- R TSry-T/C2FE%K
EHILRBTCREYV Y -7RE2EHTD

Pressure drop
E EINIRTRIZSry-T/CH %R B 514 ] 7
FrpnEF THRL. SO b2 - Ky %
S F—> Turbo Pre-Control Valve open
BXMcVY-7H#2BLBL . .Sry-T/C g Charge Relief Valve close
12k 7
7)?'@%&&‘: E Elzﬁ rpm %‘f‘ﬁﬁﬁ / / ---:gvpi;r:gﬁ;nadvanced-
8 - = Controlled by
TEDLHBHMLL, UL, YV - Vag oo

T7HEXBLBE, -V U VEHKIIAD

e Controlied by
Charge Relie! Valve
and Pre-Control
of — (LS L L A_ Valve

t———>> Turbo Control Valve open

INVCETLRBL. A Vv RS0BFEE % >

Time

Sry-T/C speed] X 104rpm]
IS
T

darysiLyvyHEAgo7ERN

BXx2MEBELSD. LOUEI2IZRTH Fig.10-Pressure drop minimization by
advanced-peration of Sry-T/C
K-S EETHLaLT Ly b HA
OX708BELRRECELYD, RAVYV - 7HROBBUMABPBEL T AHEIRZTERLHE
ARV EBHBELE LT, BBV Y -T7HEXZHTULTSry-T/C OFEEX+DICH
FEh-Bit2-Harbo-HE2BII230ED, R0 EBTARTRICAXD

ODREEBTEHBHEL R,

Temp. of compressor outiet alr
Lowest Sry-T/C speed to minimize pressure drop ~ ——Temp. of compressor inlet air
D71
g 0\ £ (12 % 10*rpm) 300 =
0 o’ ST =7
= —_
3 o N = SONONNN
Surge area %{I g / T
Temp. of compressor ® 2 Allowable temp. to compressor
5 7 ok \ *= outiet air g /4 impeller
b4 k] = <O TEMP. Of COmpressor
gz inlet air- § -
g % _;- = — 0 | = 10sec.
s _ o 000 N\ Toeem——
5 3%8 L 1 1 ! 1
" TN s L 0 100 200 300 400
o 1 2 3
Time [sec)

Sectional area of compressed air refief passage (xlr)—4m’]

Fig.12-Tenperature increase of Sry-T/C
compressor outlet/inlet air
caused by surge-area operation

Fig.11-Effect of Sectional area
on Sry-T/C speed
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YAZE-MERIEATSA T4 Quiso g gomun
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> ; Vb k- (;/ N y“, X - lﬁ) ﬁ @ Turbo Pre-Control Valve (D Air Bypass Valve @ Intercooler

@ Wastegate Valve

@ Vacuum Chamber
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Fig.15-Comparison of engine performance
between Squential Twin T/C

tRLTWD, and conventional T/C
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Fig.16-Comparison of vehicle accelerating
performance between Sequential
Twin T/C and Conventional T/C
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