% 38 5.4 3 M 2] T =2 Vol. 38 No.3
2021 53 A Journal of Mechanical & Electrical Engineering Mar. 2021

DOI:10. 3969/j. issn. 1001 —4551.2021.03. 003

BT S TH R RE E R B S S E T

Ema . E & E M
(1. FHEBSIA: W TR 5 92005 115 200040
2. BRI S VI 9% A B BT 115 200240)

FEE O T NRPLN RIS s KRR S AR T R T ARALRIE S, SR T T SR & S ATL RN AT A4 i A5 MR e st Al 6 et =X, X e
F BT T RIS . 56, AU S D2 T IR E N R, R T Tk e B i be = i
TS et AR, R T NI/ HE] Y CompactRIO 9036 {4 R 4e 4 55 12 thl e )3 LA SE R R el s FLuR, VA8 TR 5o SRRy LA BROZE a5
KT ZNAS R 7, 50 T & S DL SO S i AL TR R T AL T PR = I, F R T A ORI e AR i AT AL 5% s B
J& AT T 05 5 s 5T T R LN ER A B TR L B S SOk baid B o D FOWTIR 45 R 301 - i) & sh AL RN 55 K GE
Asf T ST A KRS 220 AR ZERHIT A 5. 20 m/'s ~46.25 m/s [ 7R | M IREE IR 0 i R R, SEIR 4% 1 505 B4 AT, 2=
A2 AT A i A TR B s R e AR B T AR S R L i S

SRR TR AT SE s D R AR R IR B TR 0 5 AU S

FE 525 TH-39;TK434. 6 X EAARIZED A N EHS 1001 —4551(2021)03 — 0286 —07

Design and simulation of a rapid compression and

expansion machine based on a single cylinder engine

WANG Xin-ran', LI Tie'”, HUANG Shuai'

(1. State Key Laboratory of Ocean Engineering, Shanghai Jiao Tong University, Shanghai 200240, China;
2. Collaborative Innovation Center for Advanced Ship and Deep-Sea Exploration, Shanghai 200240, China)

Abstract: In order to analyze the internal flow field, visible ignition and combustion process in the internal combustion engine, a study of the
design of a rapid compression and expansion machine was executed by the combination design method of a single-cylinder engine and a visible
constant volume chamber. Firstly, a piston was installed on the equipment to create dynamic flow filed in the combustion chamber, a visible
constant volume chamber was used to observe the dynamic flow field and the ignition and combustion process inside the combustion chamber,
the NI CompactRIO 9036 hardware system, was used to program to control the rapid compression and expansion machine system. Secondly,
the ambient pressure at the ignition moment was changed by adjusting the initial charge pressure, and the flow velocity was changed by adjus-
ting the engine speed. The flow field of combustion chamber in different operating conditions was simulated. Visible studies on ignition and
combustion processes were carried on. Finally, the dynamic flow field simulation and ignition experiments were carried out; the dynamic flow
field, the ignition and combustion process inside the rapid compression and expansion machine were studied by means of the flow field simu-
lation and the ignition experiments. The results of flow field simulation research indicate that flow velocity near the spark plug during ignition
can be varied from 5.20 m/s to 46.25 m/s by adjusting engine speed and ignition timing, but environmental pressure has little influence on
it. The results of ignition experiments research of various operating conditions are consistent with the simulation results, indicating that the

machine can provide important support for visualization study of the ignition and combustion process of lean mixture with strong turbulence
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