3 \‘:,} "\ J
\ €
\':}\'\\

N
31 Ricardo E6
Ry Carburettor

and throttle
Air filter and
flow-meter

Hot exhaust
outlet
L
Dynamometer

Combustion
chamber

Crank-shaft o
and sump Flywheel
31 Ricardo E6
Ricardo E6
flywheel
(abnormal
combustion) (knock) (cycle by cycle variation)

(spark ignition)
(compression  ignition)
Zenith model 36 WIP
(main jet needdle)
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311
Ricardo - E6
4
X 76.2x 1100  mm.
507 cC.
8:1
disk shape
Gasoline RON 95
pressure transducer
32
TDC
0° \
IVC \K\/ 137° EVO
Comp. | Power
l;_l‘)og Intake | Exhaust I:;)()(,

369°EVC 351°IVO

v

32

17



(disk shape)

33
V. ‘
————————————————— - TDC
E r [
Vl) l 13 ‘S
________ ' J ¥ BDC
I
a s | S

WITTNLADST A1
Bore, Lg, (mm:) 76.2
Stroke, Lg, (mmi.) 110.0
Displaced Volume, V,, (cc.) 507.0
Con. Rod Length, I, (mm.) 234.3
Crank Radius, L., (mm.) 55.0

33

Ricardo E6

(swept or displaced volume)

Ic

Ricardo E6

VC (clearance volume)

(Vetvn)lv

(V../VD) + 1

18
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312 (Dynamometer and Control Unit)

BKB Dynamo
Swinging Field Dynamometer
Cussons Ricardo Control Unit

22 KW.
3,000 rev./min
45.1 cm.
313 (heat
exchanger) 34

Orifice
e Plate
E i l
N
¢ | @ N
|
N
E Drain l
Heat —
lz Bame Exchanger
0 ° W
C
K f P —

34 Ricardo Eb
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3.2

321 (Engine Torque)
(brake torque)
35 3.6

Adjustment

Ii_l/ Handle

'Free' Motor
Casing - Stator

' -+— Spring Balance
Motor

Counterweight

/ Marker Plate

_________________ <
~ ~ S
Crankshaft B N
\ i J , [T~ Torque Arm
| =1
g i Balance Mass
- i
P |
L Ly i
|
i i

g1 3.5 wnunwaLnsnildinustin

w il

EONG
Q Torque Arm, L,
T

3.6

T = La-W.La
( 1o I)'



3.2.2 Air Flow Meter Viscous flowmeter 0-5 3hr

Head flowmeter  red-oil incline manometer 3
(3 = 443 X Head (cms )
32.3
( Pipette tube) 50 37
(mlfsec.) =50 (ml)/ (sec.)
(o
P ] nszuheidamas
adtleta
. G
I\L TWarfaswmes
gﬂﬁ 3.7 WEMUHUNMNNIA RIS T o INGS
324 (Tachometer) Digital tachometer optical
sensor (dletect)
flywheel pulse
3.3
3.3.1 Piezo electric pressure transducer transducer

38
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Simplified Crystal
Structure

38

piezo electric transducer

Piezo electric pressure transducer

type

Sensitivity

Dynamic measuring range
Resolution

Capacitance

Natural frequency
Linearity

3.3.2 Charge Amplifier
electric pressure transducer
Osiloscope . "1

digital
charge amplifier

AVL
Piezo electric / water cooled transducer
11.85 pClbar
0-150 bar
0.004 bar
31 pF
100 Hz.
<+0.6 %FS

charge amplifier
piezo

analog s

39 Charge
Amplifier
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Kistler 5011 b11

Measuring range +10 999,000 pC

Transducer sensitivity 0.01 t0 9,990 pC/MU

Scale 0.001 t0 9,990,000 MUA/

Output voltage & current +10& 15 V& A

Output impedence 10 Q

Amplitude linearity <1005 %

Accuracy of measuring range

< +99.9 pC (FS) <3 %
> +100 pC (FS) < #l %
Drift (due to leakage current) < 1003 pCls
333 Shaft encoder pulses
shaft encoder
Cussons mode! P4503 0.1 pulse
0.1

334 Data acquisition and processing system Cussons P4500
(Autoscan) 3.10
synchronization charge amplifier pulse  shaft
encoder analog digital

P-9 P-V autoscan

serial interface autoscan

§1% 3.10 uamanINLe Autoscan
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analog input 4 channels ,10voltspan (0- 10V -5 +5V)
Resolution 0.025 FS (12 hit)

Accuracy 0.05%FS (0.17% FS max.)

Max acquisition speed > 250,000 12 hit samples/second/channel



	บทที่ 3 เครื่องยนต์และอุปกรณ์การทดสอบที่ใช้ในการทดสอบ
	3.1 เครื่องยนต์ทดสอบ Ricardo E6
	3.2 อุปกรณ์วัดที่ใช้ในการทดสอบเครื่องยนต์
	3.3 อุปกรณ์ที่ใช้ในการวัดและเก็บค่าความดันในกระบอกสูบ


