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An One-zone Heat Release Analysis of a 6 Cylinder Compression-Ignition Engine
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ABSTRACT

An one-zone heat release analysis was studied for a 6 cylinder direct injetction
compressionignition engine. The heat transfer constants in this analysis were calibrated to match
the measured fuel energy at 1,000 rpm full load, which was the fuel mass multiplied by the fuel’s
heating value. The integrated gross heat release values were close to the measured fuel energy at
various full load operating conditions, The combustion inefficiency from this calculation was pro-
portional to the smoke of exhaust gas.
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Fig.1 Control volume inside an engine
cylinder
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1.Dynemometer 2.Pressure transducer 3.Fuel meter 4.Surge
tank 5.Venturi 6.Trigger box 7.Digital manometer 8.Charge
amplifier 9, Temp. indicator 10.0scilloscope 11.Dynamome-
ter controller 12.PC 13.Printer 14.Rotary encoder 15.Smoke
tester

Fig.2 Schematic diagram of experimental
equipment :

A= Acylinder + Adiston + Aclearance Vol.

3Qu
dt

U, ; mean piston speed

=hA(T-T.)

Vie. Piver Tive ¢ Volume, Pressure and Tem-
perature at intake valve closure '

P; : firing pressure, P, : motoring pressure,

N : RPM, w : swirl ratio, B : bore

Ci,C; : heat transfer coefficient A : heat

transfer area, T, . cylinder wall temperature
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Table 1 Engine specifications

Direct injection, 6
Type i .
cylinder watercooling

Induction type Natural aspiration

Displacement volume 7543ce
Compression ratio 17.5
Cylinder bore x Stroke 118 x 115mm

Combustion chamber

type
Maximum torgue

Reentrant type

495Nm at 1,400 rpm
124kw at 2,200rpm

Maximum power
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Table 2 Specific heat ratio at combustion &

expansion®
Xp combustion -
Expansion
process
————————————— rocess
s \|3% 18% 33% P
0.4 [1.312 1.343—3.653x107°T
0.7 [1.290 1.290—1.200x10°T

0.9 [1.282 1.280 1.280[1.289—1.523x10°T
1.0 [1.280 1.275 1.275|1.282—1.349x107°T
1.1 |1.283 1.283 1.283|1.302—2.213x10°T
1.2 |1.291 1.293 1.298|1.299—1.885x107°T
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Fig.3 Logp-logv of motoring pressure
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Fig.4 Heat release variation with different
heat transfer coefficient at 1,000 rpm
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1.3373 2 ]
(36359 6T, 3.29421T
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C,={3.04473+

R : Universal gas constant
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Fig.s Different process at 1,500 rpm, full
load
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Fig6 Hest release and first derivative of
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