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GIV™/G300™/G400™/G350™/G450™/GV™/G500™/G550™/G650™
/G650ER™ (ATA 72/77): EVM Indications and Associated Flight
Conditions
By Al Lane, Customer Support Large-Cabin Mechanical Systems Group
While diverting around weather, a G550 crew flew through cloud formations. Subsequently, vibrations
were felt and high Engine Vibration Monitoring (EVM) indications and exceedance messages were experienced
from both engines. In response, the crew descended to a lower altitude and reduced power settings and cruise
speed to keep EVM readings below maximum values.
The high EVM indications the crew observed were reasonable for the flight conditions experienced and are
addressed in the Airplane Flight Manual (AFM).
A CAUTION in AFM Abnormal Procedures Section 03-07-10: Engine Vibration states, “… In icing conditions,
vibrations may exceed the alert level without other abnormal indications and are considered normal.”
As noted in a November 16, 2012 Breakfast Minutes article, dirty fan blades may be the cause of engine
vibration in flight.
The presence of dirt on the back of fan blades will enhance the adhesion of water and subsequent ice
accretion. This results in increased EVM and the associated vibrations.
If an aircraft experiences increased EVM that can be attributed to icing conditions, the flight crew should
perform the Ice Shedding Procedures contained in AFM Abnormal Procedures Section 03-07-20 to shed the
ice. Selecting Cowl Anti-Ice ON is also recommended.
Gulfstream and Rolls-Royce recommend that, during routine inspections, a good maintenance practice is
to ensure the cleanliness of the fan blades. A wipe down with a soft cloth is typically all that is needed.
However, accumulated dust/dirt needs to be removed using the respective Engine Maintenance Manual (EMM),
Chapter 72 cleaning procedures for the blades.

G350™/G450™ (ATA 36): Amber Left Manifold Synoptic Line with
APU Air Applied
By Al Lane, Customer Support Large-Cabin Mechanical Systems Group
During cold weather, Technical Operations receives calls from operators regarding an amber Left Manifold
Line on the ECS/PRESS synoptic page. This occurs in cold climates following APU start and subsequent
application of APU air. The right manifold line almost immediately goes to green, but the left manifold line may
remain amber until left engine start. The following is an explanation of why this occurs and is considered a
normal indication.
The precooler outlet sensor is designed to provide the flight crew bleed air manifold temperature in the
cockpit when the engines are operating. The precooler outlet sensor is located in the pylon after the air exits
the precooler coming into the manifold. In cold weather during APU operations with APU air applied, it is not
unusual to see the line on the ECS/PRESS synoptic page for the left manifold to the ACM scroll and to the
precooler to be amber in color. Per the Honeywell specification, this line will change to amber when the duct
temperature is below 100°F.
The reason the right precooler outlet temp does not fall to 100°F or below during APU operations is due to
the proximity of the right precooler outlet sensor to the APU duct entering the right manifold. The APU air flow
typically is ducted directly into the right manifold and then through the right and left packs inlet valves. The
left pack inlet valve is located left of the isolation valve in the manifold and is farthest from the APU air
source.
It is known that air flow equates to increased heat. The air is quite hot at the intersection of the APU to the
right manifold duct when packs are operating, but note the air is not flowing through the precoolers. Since the
air is static in the duct due to the engine manifold pressure regulating and shutoff valves (PRSOVs) being
closed on both sides, the air flow also equates to a temperature rise. Where there is no air flow, the air cools
off in the LH pylon during APU operations.
Since the precooler outlet temp on the left is farther from the dynamic airflow, the sensor in the left pylon
ducting is cooler and will rarely reach 100°F during cold weather APU operations, and thus the synoptic page
will display amber as designed until additional air flow is routed through the duct (LH engine bleed air). The
right pylon ducting is closer to the APU duct, so it reaches 100°F or greater, which allows the synoptic line
color to change to green.
This does not happen on the GV, G500/G550, and G650/G650ER aircraft because the precooler outlet
temperature sensors are located in the tail compartment bleed air manifold on either side of the isolation
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valve, not in the pylon like the G350/G450 aircraft. Therefore, the GV, G500/G550, and G650/G650ER left
precooler temperature sensor is closer to the APU air source.
The following below reflect normal indications: first, when in cold weather with APU bleed air selected and
second, with normal engine bleed air selected.

Normal engine bleed air selected during cold
weather operations

APU bleed air selected during cold weather
operations

G350™/G450™/GV™/G500™/G550™ (ATA 10/32):
Gear Door Open, L-R Message after Gear Retraction

Amber

Main

By Denny George, Customer Support Mechanical Systems Group
After selecting the landing gear handle up following takeoff, the G550 crew received an amber Main Gear
Door Open, L message on the Crew Alerting System (CAS), as well as the red light illuminating in the gear
handle. The crew followed Quick Reference Handbook (QRH) procedures, cycled the landing gear handle down,
and elected to return to the departure field. After an uneventful landing, the crew determined the cause of the
amber message and red light in the landing gear handle.
The aircraft had been parked outside at this particular location, with mooring lines attached to the main
and nose gear tie downs. When the tie downs were removed, the left main gear mooring ring remained
extended and not secured by safety wire as recommended in Aircraft Maintenance Manual (AMM) Chapter 10.
The mooring rings are “spring” loaded by torsion springs and should stow parallel to the strut. In this case,
the left strut tie down torsion spring was broken, and the mooring ring stayed perpendicular to the strut.
When the landing gear was retracted with the tie down ring extended in the perpendicular position, it did not
allow the gear follow-up door to close, which caused the landing gear indications in the cockpit. Inspection
determined there was only minor damage to the follow-up door. The left strut tie down ring was lowered and
secured with safety wire. The crew was able to continue their trip as scheduled, with a disposition to have the
door repaired at home station.
Operators are reminded that some locations around the world require the aircraft to be moored when
parked outside. For example, in Beijing, China, the airworthiness authorities require aircraft to be moored
when parked outside for extended periods.
The mooring requirements for Gulfstream aircraft, located in Aircraft Maintenance Manual (AMM) 10-2000, are as follows: “If wind is expected to exceed 30 knots, the aircraft should be housed. If housing aircraft
or flying aircraft to a safe location is not possible, the aircraft should be moored.” There is also a CAUTION
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