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SUMMARY

The purpose of this study 1s to prevent the stick, scuffing, scratch
between piston and cylinder in advance, to obtain data for duration test
in actual engine operation. The temperature gradient in cylinder bore
according to coolant temperature were measured in use of 1.54£¢ class
gasoline engine 20 thermocouples were installed at points of 2mm inside
from cylinder wall near top ring of piston in cylinder block, which points
have suffered major thermal loads and suggested as proper measurement
points for engine design by industrial engineers. Under full load and 70C,
80C and 90T coolant temperature conditions, temperature of cylinder
block, engine oil, exhaust gas in exhaust manifold, fuel consumption and

engine performances were measured.



The results obtained are summarized as follows ;

1) The temperature in cylinder block and engine oil increased

gradually in according to the increase of coolant temperature.

2) The siamese side temperature of top dead center is 1427C in
peripheral distribution, it 15 about 20°C higher than thrust, anti~thrust, rear

side temperature,

3) The fuel consumption in 70'C coolant temperature is lower than 80T,

90T coolant temperature,

4) The engine torgue in 80T, 90T coolant temperature condition is

about 0.bkg.m higher than 70C coolant temperature.



1. ed3to] uj &

Ae A4 UL 7B FEA ASFIH FEAY T4 A4

MM ¥ E A7 A FodAM AuE A7 AT FPeRNg 7 H
283, n&ds, A&, A, A9 E FHOR AEH {0

olo] et A4d AM, VB 5 F7H 4F] FUH AAMF 3YR &
4889 Hg HERAA FF 2L dg AL Fo Yo 7B v &Yoo F
e e FA07] HE dAde] FH FEL2 AARG O 4F €4
2 20 EolA HATk oo} T2 nLo dA R st HWE 424
B 227t FolAR, V1@ 2949 HAdol AN, NH LU i Fo
23 H& o ¥ Wy nd e dihoolg FE 2AEL 71H
ot gg AW =, £7) F3, AA W 2o ¥ ¥ (Bore Distortion), 4 d
] Bol ¥ 9] ~7 Y (Scuffing) B EE W] ¥ (Seat Distortion) T &
FAA A A,

T 7% 2d FA Adz AT AW HH} A 2E Aol M FF vl
Zol dojutA B o2 Qe 74 FFo &4 R &8 &4 Tl okl
oo H s 4 RIE FE2D Fo17] A V1 A FYE A 2=
olstZ WZAANA EHE A5 71 T VS Fol AR 22 F T
HEAH A T2 A Fdl WMEE F7H D4 t29 HF &2 H
B GEHE wFA Ho A2 sejAs 49 FA R )2 A¥ JH
29 22 2 98¢ A fudo.

A EE 4P L& HHNAM REo] Hojok gy o] F HHME



B YA Fatol AF FAY B o) FojAck $1, oA Y Y E
Wz st 7 AA GANN dLA T4 £E) UE 9 AL A
d&ste H7 AAGE Aol D A FAW 442 Wk E2H, o9
Meaae oldd e VATE woly] AAE NBL A TEOIA
2 eEwss dAd0e Aoz FYae Ao Faso

QAo s @ T AF A BE AFE TN AR B
@ AT Ge BY AT FEY £ ow, A2l n&d S@e
989 EAS RYse FAANY L% BE) B ATE FoY AT B
k2 Hojom vk EH, £ Y BHANE b E AT o)A Awd 2
$ Z2aYe olgate 2%, @ UAZAE $HAY R LE A
A% AE YT + Yow, olg oW UANE ARE A AL B}
8t asng 494 Je A FEFY Jwve 4UY LEETE &
ool olg W74 A& NBAAY )z A2 BEIE 2L FFFQ
Aeldt ¢ % Ut

2. Zo TS

I ATHE dAS A&4RH ALE7A 2 2974 528 ¢ F 3
olef gttt nEY, nEA HAH A2, A, NAAY, HTFAH & A%
T Ren, og fa AU BRe F9E IFes MY &= B2
o], #&f 2wzt Ao AA ot

1986 NissanZ FAH(F)d 84 AJdEdF ALFEgs 249
Twin-Cam Engine® 2%, 34 471 % Twin-Cam, & 4 67] % Twin-Cam,
V¥ 671% Twin-Cam® & A 71&e] HEHTL glod, o8 AN

LY estE MG FAolu, ol AT REH WM AL FEHAME A F



37 41, 4448 2% £9% A4 H HAd A5 S FRE A
(BH &, 1986).

A8 47159 A%, 283 AR BE, AL € FEHAAM AR 4
T AAFE FAEH, AE 6718 A5 2000ccH o)FezM HnAHF
# AYEE XY, VE 675 L nATE 2E: FaF ALz Ho
Aot

&Y BEA A8 H2ES 2L dAe Y E R SO
of & ueHe) Fo3 IUEY o]EL HAE gHL2RY E BF,

~2AER  BY A, 2AERY A, 2AERY 29 H4dow 49
AL Zoln AAERS FAo] L £ EM Y (Autothermatic) B Y& Al
481 glov, 29 FE ol frE ArS FHY HEH} 25 G2 8
LATH(EEE, 1984), 2B FHAN B dity o H2ELe 1P
AB0 WARL ALY Hoyst F2aA Hud, o] ot F& AAnr
ol7} ¥ 2% & 29 P ¥ (Reaction Force by Over-Lap)e| &1 H 21

AR YAhFHAAY sty AEE A ATHUEKE T EI L ER)).

SEXNTY BdMe @i Fe] A7 Yo & #3 FHAE E7E
o PAH L FYPdE FASFHEA 2HAFTS FA G 5 AJT ol¢ 2
o]l x&YHFZ AY +&A A FAF VIeWE F 1996d EA A AR
MEA A7) E FAZM A &g ZFHAME 2AES Zold, ZA,
AL, 4TEY, AFY 1Y BT £F SHAMY oY WY Foz F
HRAw, o] FA i 1&HA HAe] o= F FF fHARte FAG
olUyn A BESE FA A7 UstA o @ F3 s AR ¢
& 9g dag d7le e 9= HAAFoln

23 Ad B A A2l do| NAER JNAE Y& AHAM A
dg Hoz 80%l el % T gl7] W HAs R AR e wE

_5_



SEREY WEo dAHY QAW AALLY 4 PYUE FAY WFT
Z9 #lo] 287 230 et FLP AAAL AFHAT, T
A% Arg Hvel 24 50 B WS 3, AFAUAN G WY FA
AR A mAE Ggel BAMNE A BTG Feoln 7)o
JEa A 4oy,

ZHEE 7@l ¥ WE FYE A5 29 AR} =2 A
g5 ey o A e &, d4E, BEA R Ve £4=2H
AAZ 29 FALFL 30%0lU EFsct YA 458 &9
M Erid @r el AAHAAT dA WK 22 F JHE 2Heo /B
e 983 dn g 4 FF 94 WTF AFHAEE FUAHk =
BV Aojvt, A4 FHL Ad2 A% JNAFH HA G52 FE A
 ® WY gEo] HA FER dALE AR FHIHXA golop
53 7tEW 718 A, AEZ AT 7o) 7R ¥A 87 95 A&
4 FHY 2EF EFVY AdLE 2= olgE ¥4 AAGAr 0

gebA, B ATl E 424 X W e s 74 REF 94
AT QAR 42F 2 94 2o WE HY} &8 WS ST, oo
HE AL FAYE Qe FEGG AFAL ARA NFAG AHA Ao
WA BT AALAA Y WA AA, WY o, AR AL F
ol=d AA =¥ HE XEE doj A 3o,

2 AT A= 1500ccE 7tEd 93

o

AR W g 2522 70T, 80T,
0CE AFsA FHAANL 2 Bt AA5E WSAARA Y25 &5
Wit WE AU molol Yol AFWY L FELF L5 FuE &



E 7|E2AE AN€3d 20 pointE F Ao A&},

oA AF A 2AA dAHE JAET AUY Alo)dl A A, 43
5 ARAH AU E vdel FE280 A7 AR ALEA WFTAR AA TR
of & Ald das ML Gas Foled AA 71987 Yot

o

2932 A7 4% BY7E ol&ste & NFEANAN EAg A Fohd,
MgEd B¢ AY WlHE £A%d YAs LE W)
AR Hso) MAE 9P ARBY ARLA B},

19

rB.
1->~



I. AgAx 2 Ay

1. &8 I«

1)

|

Al 71 3

g Ao AgE dde WS AEHF)Y AFLEN WA X YH=765x
81 5mm, 44@r MPI 749 71#& AL§3en 2 A9e Table 13 2o

Table 1 Test engine

Item

Content

Type of Engine

SOHC

Type of Cooling System

water cooling

Cylinder Arrangement 4-line type
Cycle 4 cycle

Bore X Stroke 765X 815 mn
Piston Displacement 1,498cc
Maximum Torque 13.9kg * m/3,000rpm
Maximum Brake Horsepower 93Ps/5,800rpm
Compression Ratio 95 11
Ignition Timing 10° BTDC
Lubrication System full flow

Fuel Supply Type MPI
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1. Gasoline Engine 2. Dynamometer

3. Data Logger

4. Personal Computer 5. Dynamo Controller 6. Water Cooling Tank
7. Fuel Tank 8. 0il Cooler

9. Timing Light
10. Fuel Meter 11. Flowmeter

12. Intake Manifold

Fig. 1 Schematic Diagram of Experimental Apparatus
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Fig. 2 Sensor Installation Position in Cylinder Block
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(d)

Photo. 2 Cylinder Block of Test Engine
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Fig. 4 Schematic Diagram for Analysis of Engine Performance
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(b) 2000rpm
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Thrust
(Intake side)

Front(3-4 Siamese)

(c) 3000rpm

——70TC
—a— 807C
—A— 90°C
Thrust A/Thrust
(Intake side) (Exhaust side)

Front(3—4 Siamese)

(d) 4000rpm

Fig. 5 Coolant Temperature Effect on Cylinder Block
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Fig. 6 Effect of Coolant Temperature on Engine Oil
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Fig. 7 Effect of Coolant Temperature on Exhaust Gas Temperature
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Fig. 8 Effect of Coolant Temperature on Fuel Comsumption
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Fig. 9 Effect of Coolant Temperature on Engine Performance
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Fig. 11 Pressure- 8 Diagram(2000rpm)
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Fig. 15 P-V Diagram(1500rpm, Coolant 80TC)
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Fig. 16 P-V Diagram(1500rpm, Coolant 90TC)
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Fig. 18 P-V Diagram(4000rpm, Coolant 80C)
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