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ARTICLE BEGINNING

1993 ENG NE PERFORMANCE
Honda Theory & Operation

Accord, Civic, Civic Del Sol, Prelude

INTRODUCTION

This article covers basic description and operation of engine
perfornmance-rel ated systens and conponents. Read this article before
di agnosi ng vehicles or systens with which you are not conpletely
fam liar.

AIR INDUCTION SYSTEM

Air I ntake System

System consi sts of an air cleaner, air intake pipe, throttle
body, Idle Air Control (1AC) valve, fast idle nechanism and intake
mani fold. On Accord with 2.2L (F22A6) engi ne and Prel ude except 2.2L
(F22A1) engine, a by-pass control systemis used. A resonator chanber
in the air intake pipe reduces noise as air is drawn into system

By- Pass Control System

By- pass control system consists of 2 separate intake paths in
i ntake mani fold, a by-pass valve, a by-pass control diaphragmand a
normal |y open by-pass control solenoid valve. ECM sel ects air intake
pat h(s) nmost favorable for engine performance by operating by-pass
valves to direct airflow through one or both intake paths. On Accord,
the I onger, smaller intake path is used for operation when engi ne
speed is less than 4700 RPM On Prelude, the longer, smaller intake
path is used for operation when engine speed is |less than 4600 RPM on
2.2L (H22Al) engi ne and 4800 RPM on 2. 3L engi ne. The shorter, |arger
intake path is opened in addition to the smaller path for better
performance at hi gh RPM

| nt ake Control System

The intake control system consists of an intake control
di aphragm and an i ntake control sol enoid val ve. When engi ne speed
drops to |l ess than 3500-4000 RPM and engine air requirenments drop, the
ECM activates the intake control solenoid valve. This supplies intake
mani fol d vacuum to i ntake control di aphragm |ntake control diaphragm
cl oses off one of the 2 air intakes and, along with resonator chanber,
reduces intake air noise.

Throttl e Body
Throttle body is a single-barrel sidedraft type. Lower



portion of throttle valve is heated by engi ne cool ant from cylinder
head. Idle adjusting screw (to increase and decrease by-pass air) and
cani ster/purge port are both |located on top of throttle body.

VARIABLE VALVE TIMING
VARIABLE VALVE TIMING & LIFT ELECTRONIC CONTROL SYSTEM (VTEC)

Civic 1.5L (D1521)

Engi ne is equi pped with 4 val ves per cylinder. At |ow engine
speeds, the primary intake valve operates with normal 1ift
characteristics and secondary intake valve lifts slightly to prevent
fuel accurul ation in intake port.

When engi ne speed exceeds 2500 RPM and ot her conditions are
met (determ ned by ECM, oil pressure is applied through a spool valve
to timng and synchroni zing pistons |ocated in valve rocker arms.
Synchroni zi ng piston |locks primry and secondary rocker arms together.
In this way both valves operate at the higher |ift and duration of the
primary cam and val ve. This system of |ocking rocker arnms together is
desi gnat ed VTEC-E

Civic & Civic Del Sol 1.6L (D16z6)

VTEC system used on the 1.6L engine differs fromthe VTECE
system used on the 1.5L engine. This systemutilizes 3 different
i ntake cam | obes and rocker arns. At | ow speed, the primary and
secondary i ntake valves are operated by their own separate cam | obes.
The connecting (m ddle) rocker is being operated by the high speed cam
| obe at all tinmes. At | ow speed the connecting rocker armis not
connected to either primary or secondary rocker arms or val ves and has
no effect on engi ne operation.

When engi ne speed exceeds 4800 RPM and ot her conditions are
met (as determ ned by ECM, oil pressure is applied (through spool
val ve) to synchroni zer pistons located in primary and connecti ng
rocker arms. This locks primary, connecting (mddle) and secondary
rocker arms together so they are driven as a single unit by the higher
lift and duration camthat operates the connecting (m ddle) rocker
arm

Prel ude 2.2L (H22A1)

VTEC system used on the 2.2L (DOHC) engine functions in the
same manner as the systemon 1.6L engine in Cvic and Civic Del Sol
Val ve function changeover is acconplished when engi ne speed exceeds
4900 RPM and ot her conditions are net (as determ ned by ECM.

COMPUTERIZED ENGINE CONTROLS

ENGINE CONTROL MODULE (ECM) E - THEORY/OPE



Conputeri zed engine controls are used to control fuel,
ignition and em ssion control systens. Engine Control Mdule (ECM
receives input signals fromvarious sensors and conponents. ECM t hen
conpares each signal with a preprogranmed paraneter in its nmenory.
Based on this conparison, output signals are then adjusted to all ow
vehicle to performoptimally under all operating conditions. ECMis
| ocat ed under passenger-side carpet on Accord and Prelude. On Civic
and Civic Del Sol, ECMis |ocated behind passenger-side kick panel.

NOTE: Conponents are grouped into 2 categories. First category
covers | NPUT DEVI CES, which control or produce voltage
signals nonitored by ECM Second category is OUTPUT SI GNALS,
whi ch are conponents controlled by ECM

INPUT DEVICES

Vehi cl es are equi pped with different conbinations of input
devices. Not all devices are used on all nodels. To determ ne
conponent usage of a specific nodel, see appropriate wiring diagramin
L - WRING DI AGRAMS article in the ENG NE PERFORMANCE Secti on.

Avai |l abl e i nput signals include the foll ow ng:

A/ C Switch Signal
This switch signals ECM of demand for air conditioning. ECM
t hen increases engine RPMto conpensate for additional engine | oad.

Al ternator (FR) Signal

This signals ECM when alternator field circuit is energized.
ECM conpensates for changes in idle speed and | ow battery vol tage
whi ch can cause erratic injector pulse w dth.

At nospheric Pressure (PA) Sensor
PA sensor converts atnospheric pressure into electrical
signals and relays information to ECM

Aut omatic Transm ssion Shift Position Signal
This signals ECM when transm ssion selector |lever is in Park,
Neutral or D4 position.

Battery Voltage (1GN. 1)
This provides ECMwith a battery voltage signal fromignition
circuit when ignition is on.

Brake Switch Signal
This signals ECM when brake pedal is depressed.
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This signals ECM when an el ectrical |oad (headlights, radio,
etc.) exists so ECM can conpensate for additional engine | oad.

Engi ne Cool ant Tenperature (ECT) Sensor

Cool ant tenperature sensor is a tenperature-dependent
vari able resistor (therm stor). Resistance of therm stor decreases as
cool ant tenperature increases.

Exhaust Gas Recircul ation Valve Lift Sensor

EGR valve |ift sensor detects anount of EGR valve |ift and
sends information to ECM ECM uses this information, along with other
sensor inputs, to determ ne regul ation of EGR control sol enoid val ve.

| ntake Air Tenperature (I AT) Sensor

I ntake air tenperature sensor is a tenperature-dependent
vari able resistor (therm stor). Therm stor resistance decreases as
intake air tenperature increases.

Knock Sensor (Prelude)

Sensor is located on engine block near oil filter. Sensor
signals ECM when a knock condition exists. ECM adjusts timng to
conpensate.

Mani f ol d Absol ute Pressure (MAP) Sensor

MAP sensor converts nani fold absolute pressure into
el ectrical signals and sends signhals to ECM MAP sensor signals are a
measur enent of engi ne | oad.

Manual Transm ssion Clutch Switch (Civic)
Switch is nounted above clutch pedal. Switch signals ECM when
clutch is engaged to provide for idle speed adjustnent.

Oxygen (Q2) Sensor

Oxygen sensor detects oxygen content of exhaust gases and
sends signal to ECM which varies air/fuel ratio to naintain a 14.7:1
rati o under nost conditions. This ratio is nost efficient for
combustion and catal ytic converter operation.

Al'l nodels, except Civic with D15Z1 engi ne, use heated
oxygen sensors. Civic with D15Z1 engi ne uses a heated linear air/fue
rati o type oxygen sensor which perforns the same function as standard
oxygen sensor, but over a w der range.

Power Steering Pressure Switch
This switch signals ECM when power steering |load is high. ECM
then conpensates for |oad by increasing engi ne RPM

Starter Signal
Si gnal s ECM when engi ne i s & ahKEQRY/OPERATION Article Text (p. 4)1993 Hor



TDC/ CKP/ CYP Sensor

TDC/ CKP/ CYP sensor is a conbination sensor |ocated inside
di stributor. Each sensor generates a separate signal. CKP sensor
detects engine RPMto determne fuel injection timng and ignition of
each cylinder. TDC sensor determnes ignition timng at start-up
(cranki ng) and detects when crank angle signal is abnormal. CYP sensor
detects position of cylinder No. 1 for sequential fuel injection to
each cyl i nder.

Throttle Position (TP) Sensor

Throttle position sensor is a 3-wire potentioneter connected
to throttle shaft. As throttle position changes, throttle position
sensor varies voltage signal nonitored by ECM Sensor voltage ranges
from about one volt at closed throttle to about 5 volts at w de open
throttle.

Valve Timng G| Pressure Switch

Located on Variable Valve Tinmng El ectronic Control (VTEC)
spool valve, switch signals ECM when VTEC systemis operating. Switch
will set a code in case of failure in circuit.

Vehi cl e Speed Sensor/ Pul ser (VSS)

Vehi cl e speed signal is generated by speed sensor (sonetines
call ed a speed pul ser), which produces 4 pulses (switch closures to
ground) per speedoneter cable revol ution.

OUTPUT SIGNALS

NOTE: Vehi cl es are equi pped with different conbinations of
conputer-controll ed conponents. Not all conponents |isted
bel ow are used on every vehicle. For theory and operation on
each out put conponent, refer to systemindicated after
conmponent .

A/ C Clutch Engagenent Del ay
See | DLE SPEED under FUEL SYSTEM

Al t er nat or
See CHARG NG SYSTEM under M SCELLANEQOUS CONTROLS.

By- Pass Control Sol enoid Val ve
See Al R | NDUCTI ON SYSTEM

CHECK ENQ NE Li ght
See SELF- DI AGNOSTI C SYSTEM

Cooling Fan Tinmer Unit E - THEORY/OPERATION Article Text (p



See COOLI NG SYSTEM under M SCELLANEQOUS CONTROCLS.

EGR Control Sol enoid Val ve
See EXHAUST GAS RECI RCULATI ON (EGR) SYSTEM under EM SSI ON
SYSTEMS.

Fuel | njector
See FUEL CONTROL under FUEL SYSTEM

lgnitor Unit
See | GNI TI ON SYSTEM

| ntake Air Control Val ve
See | DLE SPEED under FUEL SYSTEM

| nt ake Control Sol enoid Val ve
See Al R | NDUCTI ON SYSTEM

Mai n Rel ay
See FUEL DELI VERY under FUEL SYSTEM

Oxygen Sensor Heater
See FUEL CONTROL under FUEL SYSTEM

Purge Control Cut-Of Sol enoid Val ve
See EVAPORATI VE EM SSI ON SYSTEM ( EVAP) under EM SSI ON
SYSTEMS.

Spool Sol enoid Val ve
See VARI ABLE VALVE TI M NG

FUEL SYSTEM
FUEL DELIVERY

Fuel Injection

Fuel system consists of an in-tank high pressure electric
fuel punmp, main relay, fuel filter, pressure regulator, injectors and
injector resistor(s). This systemdelivers pressure-regulated fuel to
injectors and cuts fuel delivery when engine is not running.

Fuel Punp
Fuel punp consists of a DC notor, a circunference flow punp
assenbly, an internal relief valve for protecting fuel line system an

i nternal check valve for retaining residual pressure, an inlet port
and di scharge port. Punp assenbly consists of inpeller (driven by

not or ), u casin whi ch forns punpi ng chanber) and pu cover.
). pump 9 ( E - II)'HrépOR\?/OPERATIC}N Articlg Tne]?(t (p. 6)1993 Honda Prelur



Fuel Pressure Regul at or

Fuel pressure regul ator maintains proper fuel pressure to
i njectors. Regul ator uses mani fold vacuumto sense engi ne | oad and
nmodi fies fuel pressure to maintain driveability.

VWhen mani fold vacuumis high, vacuum di aphragmis drawn
back, overcom ng spring pressure. Excess fuel passes through pressure
regulator and is returned to tank via fuel return line. Wen nanifold
vacuum decreases (engine |oad increases), spring pressure closes off
return passage, thereby maintaining fuel pressure and vol une.

| nj ector Resistor(s)

I njector resistor(s) lowers current supplied to injectors to
prevent damage to injector coils, allowing injectors a faster response
time.

Mai n Rel ay

Main relay contains 2 individual relays. One relay is
energi zed whenever ignition is on. It supplies battery voltage to ECM
power to injectors and power for second relay. Second relay supplies
power to fuel punp. Second relay is energized for 2 seconds when
ignition switch is initially turned on and when engine is running.

FUEL CONTROL

Progranmed Fuel Injection

Programmed fuel injection systemis controlled by Powertrain
Control Module (ECM. See PONERTRAI N CONTROL MODULE (ECM in
COVPUTERI ZED ENG NE CONTROLS. The basic fuel injector duration is
built into ECM menory. The ECM nodifies basic injector duration
according to input signals fromvarious sensors to obtain fina
injector duration for fuel delivery.

Fuel | njector

Fuel injector consists of a solenoid, plunger needle valve
and housi ng. When current is applied to solenoid coil, valve lifts and
pressurized fuel is injected close to intake valve. Since needle val ve
lift and fuel pressure are constant, air/fuel ratio is determ ned by
tinme valve is open (duration of current supplied to solenoid coil).

Injector is sealed by an "O' ring and seal ring at top and
bottom Al seals, "O' rings and rubber nounts reduce injector
operating noi se and heat transfer.

Oxygen Sensor Heater

The oxygen sensor detects the oxygen content in exhaust gas
and signals the ECM ECM bases fuel injection duration on these
signals. An internal heater, activated by the ECM stabilizes SePSHHEORY/O
out put for nore accurate readings.



IDLE SPEED

A/ C Clutch Engagenent Del ay

When ECM recei ves a demand for cooling fromair conditioning
system (A/C switch), it delays A/C clutch relay activation for a short
time. This prevents conpressor clutch from being energi zed until ECM
enriches the fuel injection mxture, ensuring snmooth transition into
A/ C node wi t hout overl oadi ng engi ne.

ldle Air Control (IAC) Valve

Engine idle speed is controlled by I AC and fast idle valve.
| AC vari es anpunt of air by-passing throttle plate (into intake
mani fold) in response to signals fromECM After engine starts, |AC
opens for a short tinme to increase idle speed. Activation tine is
dependent upon engi ne cool ant tenperature. When cool ant tenperature is
low, 1ACis held open to obtain proper fast idle speed. After engine
reaches nornal operating tenperature, IACis activated only to
mai ntain mni mumidle speed.

Fast 1dle Valve

Fast idle valve allows additional air to by-pass throttle
plate into intake mani fold. Increased idle speed prevents engine from
running erratically during warmup. Valve is controlled by a thernowax
pl unger, which contracts when cold and expands when hot.

IGNITION SYSTEM
IGNITION TIMING CONTROL

ECM has conplete control of ignition timng. Timng is
controlled in response to signals fromvarious sensors. |nput signals
from TDC, CRANK and CYL, throttle angle, coolant tenperature, and MAP
sensors are all used by ECMto determ ne optinmumignition timng
control .

Battery voltage is supplied through ignition switch to
ignition coil and ignitor unit. ECMtriggers ignitor unit based upon
signals from TDC, CRANK and/or CYL and ot her sensors. High voltage
fromignition coil is distributed to each spark plug by distributor

EMISSION SYSTEMS
EXHAUST GAS RECIRCULATION (EGR) SYSTEM

EGR System
EGR system reduces oxi des of nitrogen (NOx) eni ssions by

recirculating exhaust gases through EGR yalye info fnhake mani E&'é}ﬁ’g@%ondap



back to conbustion chanbers.

Systemis conposed of EGR val ve, Constant Vacuum Contro
(CVC) valve and EGR control solenoid valve. EGR control solenoid valve
is controlled by ECM which analyzes input signals fromEGR valve lift
sensor and various sensors to provide optinmum EGR fl ow.

EGR flow is cut when conmbustion gas tenperatures are | ow
(when the engine emts a relatively | ow NOx em ssion) to assure good
col ddriveability.

EGR Val ve

When opened, EGR val ve circul ates exhaust gas through intake
mani fol d and back into conbustion chanber to be reburned, resulting in
reduced conbusti on chanber tenperature. Lower tenperature reduces
oxi des of nitrogen (NOx) and hel ps to control spark knock.

EGR Control Sol enoid Val ve

When ECM deternines it is necessary to recircul ate exhaust
gases, it grounds EGR control sol enoid valve, regulating vacuum
controlling EGR valve. By regulating vacuumto EGR valve, EGR flow is
adj usted for optinumcontrol of NOx eni ssion.

Exhaust Gas Recircul ation Valve Lift Sensor

The EGR valve |ift sensor detects EGR valve |ift and sends
information to ECM The ECM uses this information, along with other
sensor inputs, to determ ne regul ation of EGR control sol enoid val ve.

EVAPORATIVE EMISSION SYSTEM (EVAP)

Evaporati ve em ssion system nmnim zes fuel vapor escaping
into at nosphere. For emi ssion control applications and conponents used
for each nodel and engine, see B - EM SSI ON APPLI CATI ONS and M -
VACUUM DI AGRAMS articles in the ENG NE PERFORVMANCE Secti on.

Charcoal Cani ster
Charcoal canister tenporarily stores fuel vapor until it can
be purged, drawn into engine and burned in conbustion chanber.

Fuel Tank Vapor Control System

Fuel tank vapor control system consists of a fuel cut-off
val ve, liquid/vapor separator, a 2-way valve and fuel filler cap. A
fuel vapor inside fuel tank is directed to charcoal canister through
fuel cut-off valve and |iquid/vapor separator

Fuel cut-off valve and liquid/vapor separator prohibit
liquid fuel fromentering 2-way val ve. When fuel vapor pressure in
fuel tank is greater than set value of 2-way valve, valve opens and
regul ates flow of fuel vapor into canister. The 2-way val ve regul ates
both pressure and vacuumin tank. The filler cap contains a relief E - THE
val ve to prevent excessive pressure or vacuum buil d-up. )



Vapor Purge Control System

The vapor purge control system controls when charcoa
canister is to be purged. Canister purging is acconplished when ECM
activates purge control cut-off solenoid valve, allowing fresh air to
be drawn t hrough bottom of charcoal canister and into a port on
throttle body.

POSITIVE CRANKCASE VENTILATION (PCV) SYSTEM

The Positive Crankcase Ventilation (PCV) systemis designed
to prevent bl ow by gases (in engine crankcase) from escaping into
at nosphere. The PCV val ve contains a spring-|loaded plunger. Wen
engi ne starts, plunger in PCV valve is lifted in proportion to intake
mani fol d vacuum and bl ow-by gas is drawn directly into intake
mani f ol d.

SELF-DIAGNOSTIC SYSTEM
MALFUNCTION INDICATOR LIGHT (MIL)

When ignition is initially turned on, ECM supplies ground to
illum nate Mal function Indicator Light (ML). The |ight remains on
until vehicle starts. When an abnornmal sensor signal occurs, ECM
lights ML, stores failure code in erasable nenory and indi cates code
when di agnostic check connector is junpered. For additional
information, see G - TESTS W CODES article in the ENG NE PERFORMANCE
Secti on.

MISCELLANEOUS CONTROLS

NOTE: Al t hough not consi dered true engi ne performance-rel ated
systems, sone controlled devices nay affect driveability if
t hey mal functi on.

A/C CLUTCH

When a demand for air conditioning exists in A/IC switch
circuit, ECM supplies ground to A/C clutch relay to operate the A/IC
conpressor. ECM can al so change engine idle RPMto conpensate for
addi ti onal engi ne | oad.

CHARGING SYSTEM

Al t er nat or
The internal ECM alternator control system nonitors and

adj usts voltage generated at alternator. To i rove fuel _econo t he
: HE8 P E-THEOR%&PERANONA



ECM reduces al ternator output through the voltage regul ator when
engine is at normal operating tenperatures and the ECM detects | ow
anperage denmand conditi ons.

COOLING SYSTEM

Cooling Fan Tinmer Unit

Located next to ECM on Prelude and in |left side kick panel on
Accord, timer unit works with ECMto determ ne when to activate the
cooling fans. On Accord, tinmer unit applies voltage through fuse No.
29 (A/C) and fuse No. 39 (radiator) to fan relays when ECM i ndi cates
AICswitch is in ON position. On Prelude, tinmer unit applies voltage
t hrough fuse No. 45 (A/C) and fuse No. 47 (radiator) to fan rel ays
when ECM i ndicates A/C switch is in ON position.

END OF ARTICLE
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