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Dry Air Protection of Operational
Phantom FGR2 Interceptors in the

Royal Air Force

BACKGROUND
The McDonnell Douglas

Phantom F4 is a supersonic
mulei-role attack aircraft, capable
of [ifting up to eight tons of
maodern offensive armamaent.
The Royal Aur Force (RAF) have a
largely redesigned version, with
powerlul Bolls Rovee Spey
turbofan engines. These are wsed
as both delense interceptlors and
as low level attack and
reconnaissance aircraft. The
RAF have approxmnately 70
Phantom atrcraft in service,
aperating in several theatres of
the world.

THE PROBLEM

Since Phantom FGR 2 aircraft
have been deploved to the
South Atlantic, a general
increase in the level ol corrosion
ta the Spey Mk 202 engines
fitted to the aircraft, has been
noted. This is particularly
apparent in the rejection rate of
the compressor discs due to
corrosion pitting of the dovetail
slots inte which the compressor
blades attach. This is obviously
an effect of the maritime role
which the aircraft now operates.

The size of this corTosion
problem is illustrated by the
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costs incurred to remove and
repair a similar component the
Spey Mk 250 HF Compressor
Module (fneed to the Nimrod
atrcraft):

Engine removal L1260
HF module

replacement ER025
Engine test EQ60
Rolls Rovee labor

cost w overhaul £13100
Average cost ol spares

during overhaul E45T 19
Tenal Cost of Engine LR806G4

Overhaul

£130,550

These costs are only estimates
and increase each year, But thas
iz only for one section of the
engine.

The Phamtom radar and
avionics are also prone to attack
from moisture. A consicderalle
amount of time, money and
elbort has gone into Leying 1o
mcrease the radar reliabilicy,
and L increase s mean ume
hetween Galure.

The relative humidity {(RH)
condition of the air atfects the
Fatlure rate of electronics in two
ways. As can be seen from
figure 1 the corrosion of
electronic contact material
becomes a serious problem
above 35% RH and in cables
and wiring harness electrical
resistance is dramatically
reduced as relative humadaty
I TEASes.

THE SOLUTION

To combart these problems it
was decided to tral the
Phantom FGR 2 aircraft using
the Munters Dry Air Method,
This utilizes Munters desiceant
dehumidifier (sec fig. 2) 1w
control the relative humidity in
the aircralt through the supply
of dry air.

I'he decision to utlize this dry

air method of protwction was
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The graph shows the relaticnship betweaen relative humidity and corrosion
ol gold contacts vsed in electronics. A value of 38% BH is recommended
for the protection of alactronics against corrosion,
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The dehumidifier is based on Muntars unigue Honeyvcombe ®

sarption® drying wheel:

B Frocess air passes through the drging wheal and leaves the
dehumidifier as dry air.

B Hesated reactivation air collects the moisture absorbed by the drying
wheel and leaves the dehumidifier as weat air.

' Speplion = combined sbsarption and adscoplion,

the airframe and engines, but
also increase the relialnhty of
the avionic and electrical
cruipment.

Because of the complexity
and conventration of
equipment within the modern
combat aivcralt, it was decided
to conduct an mitial crial wo
determine the correct access

based on the RAT experience
on the Nimrod Airborne Early
Warning (AEW) aircraft,
Maritime Keconnaissance (ME)
airerall and preliminary trial
resulis on the Tornado GR 1
aireralt,

The Airforce Engineering
Authority (FA) believes that
selective dehummidibication off
the aircraft would not only

alleviate corrosion throughout establish the required airflow

proins For the deoy air supply and



rating to ensure dry air reached
all suspect areas.

The trial proved 1o be a success
isec Fig, 3 and it establishecd
Munters maedel M120 (DEW T
in U.5.A.) delivering 120m?* (70
sclm of dey air per hour as the
unit o meet all perlormance
eardamerers,

Based on the success ol this
mitial study it was decded to go
ahead with a full scale crial, “This
wis conducted at RALF
Wildenwrath in Germany with 4

operational Phantom aircraft ol

19 Squadron situated in a
Hardened Aircralt Shelier
(HAS) environment.

The detamidification
cquipment requirement was for
a robust. compact and simple o
operate unit. The dry air hose
conmections o the arreralt to be
uncomplicated., quick in use and
requiring no physical
modifrcations to the aceoal
aircraft,

o Lullall these parameters the
M2t was mounted on a
.‘iilnp|t twe wheeled towakle
trolley with storage space for
hoses and fictings (see [ig 4). TL
wats cornected via four S0mm (%
inch} diameter hoses and
-'.ldlﬂ'.ll[:t':&- Lo the aireraft engines,
radomeaviomics, and forwardfalt
cockpits to provide
approximately 30 m'/h (175
scfm) of dry air o each area.
Disconnection time was less than
5 minutes per aireralt, ;Ll[hutha
it wats realized thiz could be
reduced even turther with
improved adaptors and drey air
supply via overhead booms,
Humidity readings within the
above areas were comstantly
monitored during the trial, and
the resulis showed a relative
humicity level of less than 35%
within an hour ol the
dehumidifier being switched on.
Becanse of the |-:’r1.\.'.p-|':-h'|_'|'
requirement {1.20kW) of the
mockel M 120t was not necessary
L INEOTPOIALE any energy saving

Figure VA dnd B ootz

. 30% RH Engines
—+ 33% FH Forward and Al cockpit
= 27% AH Radome and Avionics

contral svatem and the unit was
sl b rmeal and run
continuosly,

As well as the trial at RAF
Wildenwrath a similar trial has
also been undertaken at RAF
Leuchas in Scotland with 6
Phantom FGR 2 aircraft being
dehumidified in a hangar
environment. his has
produced an immediate benefi
when debumidificanion was
used o dry out Hooded
coCckpits.
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BENEFITS

INCREASED AIRCRAFT

READINESS

B Irial results show a large
mcrease m the Mean Time
Between Eanlures (MTEF)
and the Mean T'ime Between
Arisings (MTBA).

REEDUCED OPERATING
COSTS
B Percentage Manhour
recuction for selecred
AVIONIC SYSLEIS was,
Misaile Control

System 22%
Incrtial Navigation
System 2% LOW EQUIPMENT RECOMMENDATION
Communication L OPERATING & B The RAF Strike Commmaned
Systems 25%

MAINTENANCE COSTS

Tl manbour redoction tor

Ist line fault arisings, all
CALLSes, was 2T %,

REDLUCED CCOMPOMNEN]

REPLACEMENT COSTS

B The reduced moidence of
OO TSI T O £0 g]ﬂl’:
components and arframe
results in longer life
expectancy of components
and allows a lower level of
component siock to be
rmatntaimned.

COST JUSTIFICATION

B The MI120 trolley mounted
dehumidifer is less than 2%
of the combinecd cost to
repair just one Spey Mk 250
HF Compressor Module and
of the excess manhours used
in faultarisings over a mere 4

B The M120 is NATO

approved and elfective in all
climates. It's rugged
construction and low
MATNTCNATIC: Tequirement
give it a high level of
refiability. It s sumple o
install, easy to operate and
recuires minimal
SUPErVISIon,

Over the trial period the
dehumidifiers totalled
10,253 on aircraft running
howrs without the need for
service Support or repair.
Oin several occasions the
20 Trollics were used on
atrcrafl parked in revetments
due to shortage of HAS
space, proving their
suitability tor operation in

neat=-HAS st line

Trial Beport indicates major
henefits have been obtamed
[rom the appli-z‘;atinn of dry
air o Lhe Phantom PR ¥
atreraft s i wse should
extend o cover the whole
Phantom Fleet.

The Report caleulates this
action would reduce st line
manhours by 53,8249 hours
piving an annual saving ol
£1.1 million ($2.1 million)
and a payback on the
necessary Munters
equipment of less than b
months. 1t concludes that
these ligures would be
mmiproved further with the
inclugion of 2nd and Srd line
manhour reductions,
estimated at over 20,000
homrs.
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