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‘\/ F-16 Cocl_<pit Pressure Loss
i and Hypoxia Events - Causes

U.S. AIR FORCE

F-16 Cockpit Pressure Loss and Hypoxia Events

1 - OBOGS Oxygen Concentrator

1 - DCS Long duration high altitude

1 - Inadvertent canopy switch activation

1 - Siphoning gas from POV

1 - Temp ECS shutdown, high alt, low speed,
high engine thrust

B Hypoxia Events without Cockpit Pressure Loss

B Hypoxia Events with Cockpit Pressure Loss

» Cockpit Pressure Loss without Hypoxia

® Other reports without Cabin Pressure Loss or Hypoxia

7 - Canopy Seal

6 - Cabin Pressure Regulator

3 - Canopy Seal + other

2 - Bleed air valve (low stage)

3 - Variable Air Pressure Regulator

1 - Canopy seal hose loose

2 - Cabin Pressure Dump Valve (one w/servo air line
disconnected)

1 - Canopy pressurizatin valve

1 - ECS Turbine

3 - OBOGS Concentrator

3 - 02 Regulator

2 - ECS Control Valve (repeat)

2 - Disconnected hose

2 - 02 Hose (1 crimped, 1 leak)
1- OBOGS Concentrator filter

1 - ECS Bleed valve intermittent
1 - ECS Sock (Toxic Hypoxia)

1 - ECS Filter clogged

6 - ECS Duct/Boot/Clamp/Hose (one w/canopy sill leak)
1 - ECS Valve temp sensor/controller
1 - EECS Modulating valve (3 prior oxy low, 1 w/hypoxia

symptoms)

1 - Canopy Seal Regulator

1 - Canopy seal test port cap loose
1 - ECS shutdown - undetermined
1 - Canopy not closed properly

1- Undetermined FY13 - FY15, closed investigations only
1 - Main generator failure
1 - Cabin temp sensor
1-02 Concentrator

4 - Canopy Seal

4 - Air source knob, one w/hole on 02 hose
2 - Undetermined

2 - Heat exchanger/ECS filter clogged

2 - Cabin Pressure Dump Valve

1 - Press. Switch & hole in O2 hose

1 - Cabin Pressure Regulator

1 - Canopy seal regulator & O2 regulator
1- Loose screws
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U.S. AIR FORCE

F-16 Cockpit Pressure Loss Events

by Component and Wing
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*\/ F-16 Cockpit Pressure Loss Rates
i by Component and Wing

U.S.AIR FORCE

Cockpit Pressure Loss Cockpit Pressure Loss
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\/ F-16 Hypoxia Events
i by Component and Wing
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\/ F-16 Hypoxia Rates
i by Component and Wing
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Hypoxia Events/100K Flt-Hrs Hypoxia Events/100K Flt-Hrs
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U.S.AIR FORCE

F-15 Hypoxia Symptoms
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F-15 Cockpit Pressure Loss
and Hypoxia Events - Causes

F-15 Cockpit Pressure Loss and Hypoxia Events

21 - ECS Turbine

15 - MSOGS Concentrator

11 - ECS line/clamps/heat
exchanger/bleed valve

3 - 02 Regulator

1 - Canopy unlock light switch
1- Loose 02 line

1 - Wiring short

1 - Cabin Pressure Regulator
1-02 Hose

1 - Avionics Flow Control Valve
1 - ECS Engine backup valve
1- Cabin Inlet Valve

1 - Undetermined

L_1-Dehydration

® Hypoxia Events without Cockpit Pressure Loss
= Hypoxia Events with Cockpit Pressure Loss*
= Cockpit Pressure Loss without Hypoxia**

®m Other O2 or Pressure System Failures without Cabin Pressure Loss or Hypoxia

*Two events with Toxic Hypoxia Symptoms
** Three events with Decompression Sickness Symptoms

16 - Cabin Pressure Regulator
10 - Canopy warped/rigging

9 - Canopy Pressure seal regulator
8 - Canopy Seal

7 - ECS Duct/valve

5 - Cabin Pressure Safety Valve
4 - Canopy guide pins

3 - Undetermined

3 - Muitiple pressure leaks

3 - Canopy seal bellows/line

2 - Cabin pressure regulator AND safety vaive
2 - Canopy pressure safety valve

2 - Avionics Flow Control Valve/line

1 - Canopy downlock switch

1-FOD in pressure regulator valve

1 - Heat exchanger inlet valve

1- Canopy handle and cam

1- AOA Cover damage

1 - Cabin Air control wires

1 - Cabin Airflow Sensor

1 - Canopy not locked

7 - 02 Regulator

5 - Oxygen Regulator Control Panel
5 - Undetermined

4 - MSOGS Concentrator

1 - MSOGS undetermined

1 - Multiple components

1 - Frayed/binding 02 Hose

1- Leaking LOX line

1- Twisted Hose

1 - CRU-94 dirty/disconnect

a%

FYO6 - FY16, closed investigations only

9 - Cabin Pressure Regulator

4 - Undetermined

3 - Canopy Seal

3 - Cabin Pressure Safety Valve

3 - Canopy pressure dump handle

2 - Canopy Seal Pressure Regulator
2 - Warped canopy

1 - Cabin inlet duct & anti fog boots
2 - ECS Turbine Failure

1- Loose B-Nut on pressure line

1 - Canopy Seal Switch out of rig

1 - Canopy Control Valve

1 - Canopy Seal Hose

1 - Canopy lock handle

1- 02 Regulator and undet press fail
1 - Canopy Hooks

1 - Multiple cabin pressure leaks
1- Cabin Inlet Valve
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F-15 Hypoxia Symptom
Reports by MAJCOM
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\j F-15 Cockpit Pressure
> Loss Reports by MAJCOM
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10 - - 120.00 10 - 120.00
9 - v 9 - v
g - - 100.00% g 100.00%
7 - | = 7 =

26 80.00 T 80.00 £

g5 - - 60,00 2| 85 - 60.00 ©

24 S a4 - =

S - 4000 || M3 40.00 <
2 - Sl 2 3
7] - 2000 B ] 2000 B
0 - L 0.00 0 - 0.00

F & & 8 8L IJT 2 I HL L F & & & LY XL I KL
I AR A A S o T o Il e e Y e
ANG Pressure Loss Events USAFE Pressure Loss Events

10 - - 120.00 10 - - 120.00
9 - w 9 - )
3 - 100.00% g | - 100.00 £
7 - | = 7 - | =

26 - 80.00 Sllee 80.00 <

g5 - - 60.00 8 §5 . 60.00 S
4 - _

Wy - 2000 S| E3 ] 4000 <.
2 - l I gl 3 g
2 - 2000 B 2] 2000 &
0 - L 0.00 0 - 0.00

o A S N NN Mmoo 4 L
) Q & Cg’ u3 Ny ni ~y . ~y ul C?
R A A R I I o ey &

Integrity - Service - Excellence



A )
\¢

U.S.AIR FORCE

18 WG Tail Number Reports

DATE CLASS MDS Wing Tail Number
27 Jul 2015 E-PHYS F-15C 18 WG 80-000012
02 Nov 2015 E-PHYS F-15C 18 WG 80-000012
21 Oct 2015 E-PHYS F-15C 18 WG 81-000029
23 Oct 2015 E-PHYS F-15C 18 WG 81-000029
15 Mar 2006 E-PHYS F-15C 1FW 81-000038
25 Jul 2013 E-MISC F-15C 18 WG 81-000038
28 Jun 2010 E-PHYS F-15C 18 WG 81-000040
03 Nov 2015 E-PHYS F-15C 18 WG 81-000040
04 Apr 2008 E-PHYS F-15C 18 WG 82-000012
05 Dec 2014 E-MISC F-15C 18 WG 82-000012
28 May 2015 E-MISC F-15C 18 WG 82-000012
23 Jun 2015 E-PHYS F-15C 18 WG 82-000012
30 Aug 2006 C F-15C 18 WG 83-000011
07 Apr 2015 E-MISC F-15C 18 WG 83-000011
02 Dec 2014 E-MISC F-15C 18 WG 85-000103
13 Apr 2015 E-MISC F-15C 18 WG 85-000103
24 Jun 2015 E-PHYS F-15C 18 WG 85-000103
23 Jul 2015 E-PHYS F-15C 18 WG 85-000103
02 Aug 2010 E-PHYS F-15C 18 WG 85-000104
28 Dec 2015 E-PHYS F-15C 18 WG 85-000104
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U.S.AIR FORCE

DATE CLASS MDS Wing Tail Number
13 Oct 2010 E-PHYS F-15E 366 FW 87-000173
21 Oct 2010 E-PHYS F-15E 366 FW 87-000173
04 Feb 2016 E-MISC F-15E 366 FW 87-000173
26 Jan 2012 E-HAP F-15E 366 FW 87-000183
25 Jul 2012 E-PHYS F-15E 366 FW 87-000183
05 Jan 2011 E-PHYS F-15E 366 FW 87-000201
16 Feb 2011 E-PHYS F-15E 366 FW 87-000201
03 Jun 2011 E-PHYS F-15E 366 FW 87-000201
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U.S.AIR FORCE

DATE CLASS MDS Wing Tail Number
24 Jan 2012 E-PHYS F-15E 48 FW 00-003000
16 Sep 2013 E-PHYS F-15E 48 FW 00-003000
22 Apr 2014 D F-15E 48 FW 00-003000
09 Jan 2014 E-MISC F-15C 48 FW 86-000159
04 Jun 2014 E-PHYS F-15C 48 FW 86-000159
18 Jun 2015 E-PHYS F-15C 48 FW 86-000159
01 Aug 2006 E-PHYS F-15C No Data 86-000178
27 Oct 2015 E-MISC F-15C 48 FW 86-000178
05 Apr 2014 E-PHYS F-15E 48 FW 91-000321
10 Nov 2014 E-MISC F-15E 48 FW 91-000321
13 Dec 2011 E-PHYS F-15E 48 FW 96-000202
10 Jan 2012 E-MISC F-15E 48 FW 96-000202
21 Aug 2013 E-PHYS F-15E 4 FW 96-000202
22 Jan 2014 E-PHYS F-15E 48 FW 96-000202
15 Oct 2015 E-MISC F-15E 48 FW 96-000202
11 Dec 2015 E-MISC F-15E 48 FW 96-000202
14 Apr 2012 E-PHYS F-15E 48 FW 98-000133
11 Dec 2013 E-MISC F-15E 48 FW 98-000133
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U.S.AIR FORCE

DATE CLASS MDS Wing Tail Number
04 Jan 2011 E-HAP F-15E 4 FW 87-000178
02 Mar 2011 E-MISC F-15E 4 FW 87-000178
09 Jan 2013 E-HAP F-15E 4 FW 87-000199
31 Jan 2013 E-PHYS F-15E 4 FW 87-000199
19 Jun 2014 E-PHYS F-15E 4 FW 87-000199
16 Sep 2011 E-PHYS F-15E 4 FW 88-001708
21 Sep 2011 E-PHYS F-15E 4 FW 88-001708
25 Oct 2011 E-PHYS F-15E 4 FW 89-000482
19 Mar 2014 E-MISC F-15E 4 FW 89-000482
13 Oct 2011 E-PHYS F-15E 4 FW 89-000492
03 Jan 2012 E-MISC F-15E 4 FW 89-000492
23 Jan 2012 E-PHYS F-15E 4 FW 89-000492
09 Sep 2013 E-MISC F-15E 4 FW 89-000492
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U.S.AIR FORCE

DATE CLASS MDS Wing Tail Number
07 May 2015 E-MISC F-15C 144 FW 84-000009
16 Sep 2015 D F-15C 144 FW 84-000009
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U.S.AIR FORCE

m Cockpit pressure loss predominates, and often precedes
hypoxia events

m 16 Cockpit pressure loss warning may be too high (27K)

m F-16 Cockpit pressure loss event leading causes:
m Canopy seal failures
m Cabin pressure regulator failures
m Miscellaneous Mx related actions

m F-16 Hypoxia event leading causes:
m Loose/crimped hoses
m O2regulator failure

m F-16 Cabin pressure loss and hypoxia events/rates are
higher at a few organizations
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\,:,/ Conclusions

U.S.AIR FORCE

m F-15 Cockpit pressure loss predominates, and often precedes
hypoxia events

m Cockpit pressure loss warning — there is none!

m Cockpit pressure loss event leading causes:
m Cabin pressure regulator failures
m Canopy seal pressure regulator failures

m Hypoxia event leading causes:
m O2regulator failure
m MSOGS failures (declining in recent years)

m Maintenance troubleshooting to identify failures is a challenge
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U.S.AIR FORCE

m Flying Units:
m PRICE Checks
m Immediate EP execution for cockpit pressure loss
m Review MXx training and procedures on ECS, pressurization,
02 systems
m SPO:
m F-16 - Improve cockpit pressure loss warning schedule
m F-16 - Consider time change for canopy seals
m F-15 - Consider adding cockpit pressure warning
m Consider scheduled cockpit pressurization checks
m Verify Mx T.O.s are appropriate for ECS, pressurization, O2
m Consider technology insertion for pilot monitoring
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QUESTIONS?

Integrity - Service - Excellence



U.S. AIR FORCE

“ Ll 7 S m—— -j--?-!

Mark K Ruddell

HQ AFSEC/SEFE

DSN: 264-0990

Comm: (505) 846-0990

Email: Mark.Ruddell@us.af.mil

Integrity - Service - Excellence



A )
N7
«Q*

U.S.AIR FORCE

Backups
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U.S. AIR FORCE

F-15 Hypoxia Symptom

Reports by Wing
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\~/ F-15 Hypoxia Symptom
= Reports by Wing

U.S. AIR FORCE
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\~/ F-15 Hypoxia Symptom
. Reports by Wing

U.S. AIR FORCE
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F-15 Hypoxia Symptom

Reports by Wing
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F-15 Cockpit Pressure LosSsS
Reports by Wing
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U.S. AIR FORCE

F-15 Cockpit Pressure Loss

Reports by Wing
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U.S. AIR FORCE

F-15 Cockpit Pressure LosSsS

Reports by Wing
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