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WARNING

ASSURE THAT ALL CONTAMINANTS, INCLUDING
WATER, ARE REMOVED FROM FUEL AND FUEL
SYSTEM BEFORE FLIGHT. FAILURE TO ASSURE
CONTAMINANT FREE FUEL AND HEED ALL SAFETY
INSTRUCTIONS AND OWNER ADVISORIES PRIOR

TO FLIGHT CAN RESULT IN BODILY INJURY OR
DEATH. 0705098-1

WARNING

ASSURE THAT SEAT IS LOCKED IN POSITION
PRIOR TO TAXI, TAKE-OFF, AND LANDING. FAILURE
TO PROPERLY LATCH SEAT AND HEED ALL

SAFETY INSTRUCTIONS CAN RES
INJURY OR DEATH. M

0705097-1
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MODEL 152 SERIES SERVICE MANUAL

2/ NPITNNN 190N 9T e °

1. Cap
2. Gasket Standard
1 52 -1 ]-D'D 3. Chain Cimiiar ekoepFior capacayn Lang range ok is
| T e ®  Theu serials 15279629, F15201528, A1520741, and
8. Strap
[ Somiommors consemon ¥ Rifiping viberiap et plozoiszs,
. Outlet eft hand cap is
1 1 1 9. Tank Drain non-vented. The right hand cap is vented.
1”' FIT-In I7) n I 1w nlx-‘" In J i? gur:m.-au‘p "'"" Eeaen:::‘t%l{];anfatmlmnsmnu?lh install a
12 ag) Quantity Transmister (14) £ 20 in-Tbs (Orice oaly) Using 8 oronpatiorn
Q100 7Y Ity 19'NY NN 12 Adapter a2 Fa cross-p
14. Serew P *** Additional drain valves installed on airplanes
D'IUNI DMIA'N AND DY 144, Upper Wing Skin 1550755 shra AT558040
' F15201429 thru F15201980
" FA1520337 thru Falﬁmezs
- n n J 1 m‘ang SK152-18 and production aircraft

- %  Epsure that word “hin u:lm:; t Lo
valve 115) and is insta “d st toponvent

D'AYA ' N'TN MYON N DT
77710 '1DmY

B isee sheeT o .

T - iu--
Figure 12.3. Fuel Tank. Cap, and Flacards (Sheet 1 of 2)

126 Revizinn |
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EEETd EEALTE,

- %+ Epsure that word “hinge” is loca
valve (15)and ia installed as shown. o o

1

DUN 2 ﬂ
N.

m
[

: 2 A
/ ISEE SHEET 2

2 i
8 B isee sHeeT 21

7 |
Figure 12-3. Fuel Tank. Cap, and Placards (Sheet 1 of 2}
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FIGURE 7-3 — TANK AREAS WHERE FUEL LEAK

- N2 PHTN SON
2720

REMOYE ONLY TOP INSPECTION
PLATES TO PERFORM
PERMANENT TANK REPAIRS.

LEAKS IN THESE AREAS SHOULD BE
REPAIRED BEFORE MEXT FLIGHT.
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CESSNA SECTION 7
MODEL 152 AIRPLANE & SYSTEMS DESCRIPTIONS

FRUEL CLEAMTITY INBICATORS

FUEL FUEL
GUANTITY OUANTITY
TRANGMITTER WEMTED TRANSMITTER
FELLER Caf FELLEF CAR

WENT
IWITH
CHECK
VALVE}
: 77T Nd>yn Ha
LEFT FUEL TANK
VALVE "TMN M2 DINIoN
e TIj7"'In
FUEL LINE
OFLAIN WALVE
FUEL !
STHAINER FUEL
‘ 0 ENGINE T =R % ““““““ O ﬂ;:ﬁfﬁ
CONTROL
HGIN
E‘lil:\ll’-.lEt :
COMPITION:
SYSTEM SHOWN WITH
FUBL SHUTOFF VALVE
I Cob PO TIORN THAOTTLE
A CONTROL
i -
C_ 0 D. E - - - O

CaRBLIRETOR
—

-
FUEL SUPPLY ““"HO

ST
vE Tir EMGIMNE MiXTURE
COTR,

MECHAMICAL -
LIMEAGE

i tor v lond g hetween fusk
ELECTRICAL ramks, L tenks should be re-
CONMECTION e oftae guch rofucling to

WESLIE i | e G by

Figure 7-6. Fuel System (Standard and Long Range)
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CESSNA SECTION 4
MODEL 152 NORMAL PROCEDURES
CHECKLIST PROCEDURES
(4) RIGHT WING

1. Wing Tie-Down -- DISCONNECT.
2, Main Wheel Tire -- CHECK for proper inflation.
3. Fuel Line Quick-Drain Valve {on bottom of fuselage near cabin

* door) -- DRAIN at least a cupful of fuel (using sampler cup) to
i gheck for water, sediment, and proper fuel grade before first flight

of day and after each refueling. If water is observed, take further

Original Issue 4.5
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3.
6.

(5)NO
1.

2,

samples until clear and then gently rock wings and lower tail to
the ground to move any additional contaminants to the sampling
points. Take repeated samples from all drain points until all con-
tamination has been removed,

Fuel Tank Sump Quick-Drain Valve -- DRAIN at least a cupful of
fuel (using sampler cup) to check for water, sediment, and proper
fuel grade before first flight of day and after each rvefueling. If
water is observed. take further samples until clear and then gently
rock wings and lower tail to the ground to move any additional
contaminants to the sampling points. Take repeated samples from
all drain points until all contamination has been removed. -
Fuel Quantity -- CHECK VISUALLY for desired level.

Fuel Filler Cap -- SECURE.

SE

Engine Oil Dipstick/Filler Cap - CHECK oil level, then check
dipstick/filler cap SECURE. Do not operate with less than four
gquarts. Fill to six quarts for extended flight.

Fuel Strainer Drain Knob -- PULL QUT for at least four seconds to
clear strainer of possible water and sediment before first flight of
day and after each refueling. Return drain knob full in and check
strainer drain CLOSED. If water is observed, perform further
draining at all drain points until clear and then gently rook wings
and lower tail to the ground to move any additional contaminants
to the sampling points. Take repeated samples from all drain
points uniil all contamination has been removed.
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I If contamination is detected, drain all fuel drain points including the
fuel reservoir and fuel selector quick drain valves and then gently
rock the wings and lower the tail to the ground to move any
additional contaminants to the sampling points. Take repeated
Isamples from all fuel drain points until all contamination has been

exists, the airplane should not be flown. Tanks should be drained
and system purged by qualified maintenance personnel. All
evidence of contamination must be removed before further flight. If
the airplane has been serviced with the improper fuel grade, defuel
completely and refuel with the correct grade. Do not fly the airplane
with contaminated or unapproved fuel.

25-Jan-14




25-Jan-14

CESSNA SECTION 8
MODEL 152 HANDLING, SERVICE
& MAINTENANCE

FUEL CONTAMINATION --
Fuel contamination is usually the result of foreign material presentin
the fuel system, and may consist of water, rust, sand, dirt, microbes or
bacterial growth. In addition, additives that are not compatible with
fuel or fuel system components can cause the fuel to become contami-
nated.

Before the first flight of the day and after each refueling, use a clear
.sampler cup and drain at least a cupful of fuel from the fuel tank
sump and fuel line quick-drain valves to determine if contaminants are
present, and that the airplane has been fueled with the proper grade of
fuel. Also, the fuel strainer should be drained by pulling out the
strainer knob for at least four seconds. If contamination is detected,
drain all fuel drain points again and then gently rock the wings and
lower the tail to the ground to move any additional contaminants to
the sampling points. Take repeated samples from all fuel drain points
until all contamination has been removed. If, after repeated sampling,
evidence of contamination still exists, the fuel tanks should be com-
pletely drained and the fuel system cleaned. If the airplane has been
serviced with the improper fuel grade, defuel completely and refuel
with the correct grade. Do not fly the airplane with contaminated or
unapproved fuel.

In addition, Owners/Operators who are not acquainted with a particu-
lar fixed base operator should be assured that the fuel supply has been
checked for contamination and is properly filtered before allowing the
airplane to be serviced. Also, fuel tanks should be kept full between
flights, provided weight and balance considerations will permit, to
reduce the possibility of water condensing on the walls of partially
filled tanks.

To further reduce the possibility of contaminated fuel, routine mainte-
nance of the fuel system should be performed in accordance with the
airplane Service Manual. Only the proper fuel, as recommended in this
handbook, should be used, and fuel additives should notbe used unless
approved by Cessna and the Federal Aviation Administration.

LANDING GEAR

NOSE WHEEL TIRE PRESSURE -- 30 PSI on 5.00-5, 4-Ply Rated Tire.
MAIN WHEEL TIRE PRESSURE -- 29 PSI on 15x6.00-6, 4-Ply Rated Tires.

21 PSI on 6.00-6, 4-Ply Rated Tires.
NOSE GEAR SHOCK STRUT --

Keep filled with MIL-H-5606 hydraulic fluid per filling instructions

placard, and with no load on the strut, inflate with air to 20 PSI. Do not
over-inflate.

BRAKES -- Service as required with MIL-H-5606 hydraulic fluid.

Original Issue 8-15
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It's also extremely important to carefully and patiently check the fuel drained from the sumps during the
preflight inspection. Comanches and Twin Comanches use a central drain arrangement that's activated by a
knob in the cockpit. The idea was for the pilot to be able to drain all the sumps by using a single knob. While
this may keep a Comanche pilot from crawling around under the wings on all fours to check each sump, the
design lets gas drain on the ramp, and it can be difficult to see or collect fuel samples. Water or contaminants
may not be noticed.

The fuel tanks in the PA 30 aircraft are flexible bladders located within the wings. When left for an extended
period of time with low fuel contents, these bladder tanks can distort and wrinkle leading to the development of
valley and ridge features. These valley and ridge features have been known to collect water and prevent it from
running off to the fuel tank drain point. Internal examination of

Airplane’s fuel tanks revealed extensive chordwise wrinkling which had formed numerous valley
and ridge features.

One possible cause for this accident may have been water contamination of the fuel because of distortion and
wrinkling of the flexible bladder fuel tanks.

In the PA-30 Twin Commanche, the fuel drains are located in the fuel selector valves, which are accessible
through an access panel located

immediately behind the fuel tank selector levers, just ahead of the main spar, between the pilots‘ seats in the
cabin. A transparent plastic tube is attached to each selector valve filter bowl and extends through a hole in the
bottom of the fuselage, allowing the flow of fuel to be observed. Collection of the fuel in a container to check for
water, or other contaminants, normally requires a second person, outside the aircraft, to be holding a receptacle
under the drain. In this instance the pilot states that he relied on a visual check of the transparent tubes.

25-Jan-14




The manufacturer's Information Manual for the PA-30 Twin Commanche contains
Operating Instructions for the pre-flight inspections, including draining of the fuel
valves and lines. This is divided into separate procedures: one for use, "before each
flight" and an expanded procedure, "when the aircraft has been exposed to below
freezing temperatures or it is suspected that water may have entered tanks". In both
cases the instructions are explicit that the drained fuel should be collected in a
container and examined for water contamination and that, for the expanded procedure,
the drains should be opened for 10 to 12 seconds (for each main and auxiliary cell).

For the normal pre-flight inspection, the Operating Instructions specify nothing further
for drain operation than "a few seconds" for each cell.
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Operations & Proficiency No. &

Almost Home

You're almost home. Through your headphones the
engine beats louder as you wait for the sound of sllence,
and the knot in your stomach grows larger as tme ardd
the airplane seem to slow down. Your last refueling
opportunily is well behind now. 1t will surely take
longer to turn around than 1o press on and you wonder
Il hacking off on the power will make a difference. But
the airplane’s going s slowly now you declde to leave
things as they are. One good thing about this ground
speed — It gives you plenty of tme 0 plck out sultable
landing sites - at least In daylight. But night fell an hour
ago and your piiot's sense — what Bitle you possess al the
mament - tells you that surviving a forced landing now
will be more a matter of hick than skill. 1t's coal in the
airplane but sweat stings your eyes as you search for the
famitiar adrpon Ighis over your nose.

fifieen minutes lator you shul down in front of your
hangar. For once the fuel truck i waiting for you and you
wish the Inemarn had tarried long enough for you to get
some strength in your legs, but he's probably as anxious to
get home as you were an hour ago, The Eneman shakes
a CC his head and you shudder when you see how much fuel
went into your airplane.  As you lock the hangar you
mumble thanks for the preservation of fooks along with a
promise to never do this again. 105 early but the last lour

has left you unbelisvably tired, and #t's an effon o stay
awake and focused for the short drive home.

This 15 how many fuel exhaustion accidents develop.

g~ Through a combination of circumstances and a few, as
NASA might put it, “non-optimal” decisions, otherwise
peudent pilots crash shoet; often in sight of their dest-

nation. Most pllots can recall a time or two when they

dipped into the reserves and most vow never to do it
i a n t again. But somebody does it
-

Fuel related accidents occur at a rate of more than
three per week. In 2003, 91 fuel exhaustion accidenis

occurred, and although there was nothing to fuel a
post-crash fire, eight were fatal. [n that same year,
N another 41 accldents (five fatal) were attributed o fuel

starvation, and 16 (threo fatal) were a rosult of fuel
25-Jan-14 contamination.
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A Adyvisory

L5 Department -

e Circular

Administration

Subject: Duic: 12,/10/85 ACNo:  20-135
WATER IN AVIATION FUELS Initiated by: AFS-340 Uhange:

1. FPURFPOSE. This advisory circular (AC) alerts the aviacrion community to
the porencial hazards of wacter im aviarion fuels. In addiriom, it surlimes
recommended procedures Lo prevent, detect, and eliminate water Lo the [uel
systems of alrcraft.

d- BACKGEOUND. Water in fuel continues to contribute to afreraft Incidents
and @ccldsnts and, at times, fatal accidents. Aviation fuel can only serve
its wltimate purpose {f it is delivered to the alreraft engines(s) free from
warter. Care and attenclon are Necessary Lo Keep fuel dry (free of wacer)
during transporcacion from che refinery, storage at alrperts, storage in
relfuelliog equipsent, dispensing from refueling equipment imto the alrcrafc;
while in the tanks of an aircraft, and from the alrcralt tanks to Llcos
engineg(a). Accordingly, if all persons involved in fuel handling will
accept thelr responsiblility to keep fuel dry, water-in=fuel incidents and
accidents can be prevented.

3. SOURCE OF WATER IN AVIATION FUEL.

a: Water can enfter anm sleporl fuel system Lthrough leaks 1o undecground
tanks, lesks in the seals of such items as dome covers, floating roofs, and
hatches during rain or snow storms, when equipment is being washed, by
marine or surface transport equipment delivering fuel to the slrpert, and by
condenearion and precipitarion of dicsolved watar in fuel.

b. Water can enter an aireraft fuel system through leaks in the wvents,
seals, or poorly ficting fuel caps on filler openings during rain or smow
sturmy or when the alrecaft Iy washed, frow refueling system equipment, by
condensation and precipitation {especially when an aircraft has partially
filled tanks), and when refueling during rain or snow storma.

4. WATER. Water occcurs in aviatlon fuels in two forms: Dissclved and
tree.

a. [esolved Water. &ll aviacion fuels dissolve water In varving
amounts depending wpon the fuel composition and tempersture. Dissolved
water im fuel is similar to humidity in air.

{1} Lowering fuel temperatures will sauee disselved water to come
out of solution as free water somewhat like fog comes owt of air. The
rreatinn of free water neenra af a rare of about one part per million per
degree fahrenheir (1 ppafdeg. F).
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Al SPECIAL AIRWORTHINESS
viation Safety INFORMATION BULLETIN

SUBJ: Adrcraft Fuel System: water contanunation of fuel tank systems on SAIE: CE-10-40R1
Cessna single engine anplanes Date:  July 30,2010
Thir iz mpfeemanion only. Recommandations aran T mandarory.

Introduction

This Special Airworthiness Information Bulletin is to inform pilots, owners, operators, and maintenance
and service personnel of Cessna Aiveraft Company (and formerly Reims Aviation S.A.) Model 100,
200, or 300 series, any model and/or prefix and/or suffix in the series of airplanes as applicable of
the hazards associated with water contammation of fuel tank svstems. The fuel tank system consists of
all tanks, components, lines, fittings. etc.. from the fuel tank to the engine.

This SATB revises SAIB CE-10-40, dated July 27, 2010 as a result of comments received from an
organization and other airwerthiness authorities. It adds to the list of models potentially affected.

At this time, the FAA has determuned that this airworthiness concemn is not an unsafe condition that
would warrant airworthiness directive {AD)) action under Title 14 of the Code of Federal Regulations
(14 CFR) Part 39.

Background

Recent safety information on Cessna 150, 170, and 172 series airplanes caused us to re-examine our
efforts on preventing accidents and meidents due to water contaminated fuel. Water may enter the fisel
tank system via any penetration in the wing fuel tank. Water in the fuel may come out of selution, settle
and make its way to a dram location in the form of a blob, pea, or BB-shaped transhicent mass found at
the bottom of the sampler cup. Water suspended in the fisel may lead to a clondy or hazy appearance in
the sampler cup. Water may have dissolved in the fuel but the conditions have not yet occiured to cause
the water to come out of solution and perhaps adhere to the dry tank upper surface or walls {similar to
condensation). Understanding this. all pilets, owners, operators, maintenance, and service persennel of
these type airplanes should assume some water exists in the fuel tank system on the airplane.

Recommendations
We recommend you do the following:

1. Check your fuel tank system to assure it 15 equipped with fiel drain valves (not plugs) at all
permissible drain locations (i.e.; wing tanks, manifold tanks, selector valves, shut-off valves, strainers,
low points, etc.). Become famuliar with all drain locations on a specific model of airplane. From model
to model in 2 series of airplanes, the number, type, and location of drains may not be the same. There 1
no single point of drainage that can be nsed to check for all fuel system contanunants simulfaneonsly.
Take the time to properly check all dramn locations, all of the time.

2. Check vour fuel tank system to assure it 15 equpped with raised, umbrella-style fuel filler caps to
preciude water ingress. Inclusion of reduced diameter adapters precludes misfueling also. Be sure the
fuizel vent system configuration of the airplane is maintained with any fuel cap selection. Incorrect firel
cap configuration may lead to reduced fuel flow, bladder collapse, oil-canning in flight. fuel hold-up in
the tank. etc. with consequent engime failure.




17107 NINIVI NIO'V

P MY 017D MIXNAN X2 X 1902 21ND 2ON 0NN
NNPH

25-Jan-14




