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Focos of this Essay
Various Airliners statistics have shown an 
increase of the breakdown of Wastlines due to 
blockages cause by caliumcarbonate and 
urinstone as well as debris of all sorts. 
It is the focus of this essay to try and find a 
workable technical solution to reduce and/or 
prevent blockages in the vacuum tubes; 
A total of roughly 100 A/C from the two major 
manufacturers, Airbus and Boeing were under 
survey for a time span of 2 and half years. 
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Surveillance System

In order to define the current status of the 
wastelines it was inevitable to examine 
these with a newly develped videoscope
surveillance equipment and so create a 
digital documented „before and after“ 
scernario per A/C checked and 
maintenanced.
Developement of the Surveillance System
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Surveillance System // Camera 
High Resolution Waterproof Video scope 
Module with digital regulated light system
Intergraded Electronic module for direct Video 
input/output (BNC standard)
Keyboard for direct input of information on Video 
screen (plugged) Screen, 7-inch color LTPS at 
720x480 pixel
Direct Data input on Video screen of covered 
distance in meter; 40m / 4,5mm  Dia. Fbrg. cable
Stabilizing Spring for easy gliding of the Camera
Powered by build-in lead storage battery 
Rugged steel cable winch
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The Effects of Contamination Build-Up in 
Wastelines

The greater the Contamination Build-Up, which 
can consist of caliumcarbonate and urinstone, 
the slower the flow in the wasteline.
The slower the flow; the easier the clogging, and 
in the worse case the clogging can lead to 
complete failure, Block-Up´s of the toilets on one 
or both sides of the aircraft.
Rough estimation of appr. 2mm Build-Up per 
month without preventive maintenance
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Wasteline Surveillance Equipment WSE
Examples of blockages  
Papier/Debris
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Wasteline Surveillance Equipment WSE

Examples of Contamination-Build-Up on the 
inside of the wastelines
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TEST Program Wasteline
The major OEM´s Airbus and Boeing have 
defined the maximum loads in the wastelines
exposed to high pressure water cleaning:
Airbus:  1450 psi = 100,0 bar
Boeing: 2500 psi = 172,0 bar
Based on the above it was the challenge;  
a)define the pressure on the inner walls of the 
vacuum tubes b) stress test the area of the 
attachement points/tube fittings/clamps
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Developement of Wasteline Cleaning
System with rotating nozzle

Developement of 
Rotating Nozzle 
High pressure 
cleaning procedures 
for the Wasteline
Cleaning process

F1 F2
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F1
F2
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TEST Wasteline Expl. Test-Build-Up
The set up of the measuring 
system defining the impact of 
the pressured water consists of 
2 half tubes, both in 
correspondence with the 
diameter of the originals.

On the lower side of the bottom 
tube a pressure transducer is 
connected which submits the 
applied water pressure to the 
inner walls of the tubes to a 
manometer. The manometer is 
connected to a data plotter
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Transmission of measured data
For the first interval water pressure is applied to 
the rotating nozzle in the inside of the 2  half 
tubes of the test module.
One Interval consisting of 60 sec. carried out, of 
which 10 Tests are transmitted to the plotter 
reflecting the average of the Tests completed in 
the first interval! 
Due to the fact that there is no statical point 
because the nozzle constantly rotates the 
definition of the surface pressure is only 
inadaquately calculable.
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Fittings/Clamp Tests
Test consisted of 60 min./ rotating nozzle with
high water pressure directly to the fitting / 
O-Ring section

F1
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Results of the transferred and 
measured data

Kompressor: 400 bar – 450 bar
35-40 ltr./min volume water flow rate 
Nozzle: equipped with 4 bored adjustable 
exits, two which „jet-stream“ the water in 
an angle to the inner wall of the tube 
enabling a propulsive thrust and 2 bored 
exits for intensive cleaning.
Obtained maximum pressure to inner walls 
of the tube was 86,50 bar  
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High pressure cleaning with
rotating nozzle

Location of wastline
blockages with VSE
Removal of existing 
sediments in the tubes
Methods for 
prevention of further 
accumulation of 
Contamination Build 
Up 
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Preventive Cleaning of Wastlines
Conclusion

Per A/C Wasteline Cleaning - 2 X´s per Year 
prevents not only contamination build-up but 
also removes the thin and soft layers of 
sedimentation on the walls of the pipes. 
Guarantee´s free flow normal condition of waste 
vacuum lines
Rough estimation of appr. 2mm per month 
without preventive maintenance
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Preventive Cleaning of Wastelines

Video 
Aufnahnen4 STD20:0016:002 MAD-ABUH

9212499016 STD16:0009:004 MA1. Clean.D-ABUZ04.11.2002

3 STD17:0014:004 MAFE-RBG24.10.2002

4230109155 STD23:0018:004 MA1. Clean.D-ABOG10.10.2002

4093107066 STD21:0015:004 MA1. Clean.D-ABOH07.10.2002

4164104606 STD00:0018:004 MA1. Clean.D-ABOC27.09.2002

4629106868 STD23.0015:005 MA1. Clean.D-ABOE     26.09.2002

76534156617 STD06:0013:004 MA 1. Clean.D-ABUF     25.09.2002

Cleaning of Vacuum
Waste Lines
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Preventive Cleaning of Wastlines

94875211307:3016:0008:304 MA2. Clean.D-ABUZ02.04.2003

289780346 STD19:0013:004 MA1. Clean.D-ABOM27.03.2003

301880266 STD19:0013:004 MA1. Clean.D-ABON12.03.2003

320081825 STD13:0008:004MA1. Clean.D-ABOI06.03.2003

79734378114:0022:0008:004 MA2. Clean.D-ABUF 03.03.2003

87804920015:0003:0012:004 MA1. Clean.D-ABUD25.01.2003

81175804812:4501:4513:004 MA1. Clean.D-ABUC14.01.2003

86944985414,304:3014:004 MA1. Clean.D-ABUB12.01.2003

7104412337 STD14:4508:003 MA2. Clean.D-ABUH04.01.2003

299877736 STD14:0008:004MA1. Clean.D-ABOL30.12.2002

78154604715:30 STD22:0006:304MA1. Clean.D-ABUE25.12.2002

307483164 STD22:0018:004MA1. Clean.D-ABOJ23.12.2002

Beanstandung 2 Lav. Inop28 STD22:0016:004MAD-ABUH15.12.2002

304780966 STD14:0008:004 MA1. Clean.D-ABOK10.12.2002

7060408847STD19:0012:004 MA1. Clean.D-ABUH08.12.2002

Beanstandung 3 Lav. Inop3 MAD-ABOL01.12.2002

86744961110 STD19:0009:003 MA1. Clean.D-ABUA25.11.2002
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Preventive Cleaning of Wastlines

76954502011:4519:4508:003MA4. Clean.D-ABUH06.10.2003

51181302608:3018:3010:004MA2. Clean.D-ABOC23.09.2003

55911319406:1522:0015:003 MA2. Clean.D-ABOE10.09.2003

98045421102:3001:0022:303 MA3. Clean.D-ABUZ02.09.2003

98045421113:0020:0007:003 MA3. Clean.D-ABUZ  02.09.2003

8305460487,1516:0008:003 MA3. Clean.D-ABUF     19.08.2003

490412507614:0008:004 MA1. Clean.D-ABOB13.08.2003

3 MAD-AIBH07.08.2003

VIP3 MAV8-ALI30.07.2003

72124203911 STD01:0014:004 MA1. Clean.D-ABUI01.07.2003

90555141011:45 STD06:4519:004 MA2. Clean.D-ABUD25.06.2003

26311666311:45 STD22:4511:004 MA1. Clean.D-ABUW30.05.2003

8126480058 STD16:0008:004MA2. Clean.D-ABUE15.05.2003

2956187467 STD21:0014:004 MA1. Clean.D-ABUV29.04.2003

72944270214 STD08:0018:004/ 5 MA3. Clean.D-ABUH23.04.2003

13 STD23:0010:004 MAVP-BUZ11.04.2003

VIPA6-SIR10.04.2003
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Preventive Cleaning of Wastlines

3 MAD-ASBF26.03.2004

3 MAD-ASID25.03.2004

3 MAD-ASIM19.03.2004

42011086907:0015:0008:003 MA2. Clean.D-ABOI11.03.2004

39911044107:3015:3008:003 MA2. Clean.D-ABOM25.02.2004

41661133706:3014:0007:303 MA2. Clean.D-ABOJ11.12.2003

41271109608:3016:0007:303 MA2. Clean.D-ABOK09.12.2003

92835414710:3018:0007:304 MA2. Clean.D-ABUB02.12.2003

50141398508:3016:0007:303 MA1. Clean.D-ABOF01.12.2003

75554415910:3018:0007:304 MA2. Clean.D-ABUI25.11.2003

93235301607:0015:0008:003 MA3. Clean.D-ABUD17.11.2003

38911022207:3015:3008:003 MA2. Clean.D-ABOL12.11.2003

38911022211,1519,1508:004MA3. Clean.D-ABUE13.10.2003

32072086609:0020:1511:004MA2. Clean.D-ABUV30.09.2003

52471394609:3017:3008:303MA2. Clean.D-ABOG07.10.2003
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Preventive Cleaning of Wastlines

99625734208:1523:1514:153 MA2. Clean.D-ABUD14.09.2004

06:0023:1516:303 MA2. Clean.D-ABOH08.09.2004

58351596809:1521:0011:003 MA2. Clean.D-ABOF27.08.2004

21:3014:003 MA2. Clean.D-ABUA24.08.2004

07:3000:1516:003 MA1. Clean.D-ABOA18.08.2004

07:0023:4516:003 ma5. Clean.D-ABUE17.08.2004

21:3015:003 MA2. Clean.D-ABOB28.07.2004

45551261108:0022:0018:002 MABeanstand.D-ABNO19.07.2004

102845789610:0000:0014:003 MA4. Clean.D-ABUZ14.06.2004

78904884206:4519:1512:003 MA3. Clean.D-ABUI01.06.2004

08:1519:0010:003 MA3. Clean.D-ABUB26.04.2004

89805833907:3001:1517:003 MA2. Clean.D-ABUC23.04.2004

95955514307:3013:3006:004 MA4. Clean.D-ABUD06.04.2004

80574772508:0015:3007:304 MA5. Clean.D-ABUH05.04.2004

41771150208:0016:0008:003 MA2. Clean.D-ABON31.03.2004
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Preventive Cleaning of Wastlines

5262146353 MA3. Clean.D-ABON17.02.2005

10274595444 MA5. Clean.D-ABUD15.02.2005

5314139283 MA3. Clean.D-ABOI11.02.2005

10186605774 MA3. Clean.D-ABUA01.02.2005

5050133913 MA3. Clean.D-ABOM13.01.2005

93365624817:1510:004 MA5. Clean.D-ABUE11.01.2005

92475320918:0008:004 MA4. Clean.D-ABUF21.12.2004

15:3007:003 MA3. Clean.D-ABOJ26.11.2004

106495988517:4507:004 MA5. Clean.D-ABUZ08.11.2004

15:3007:003 MA3. Clean.D-ABOK04.11.2004

21:3012:303 MAD-AIGI03.11.2004

23:4015:004 MA3. Clean.D-ABOL27.10.2004

00:0015:004 MA3. Clean.D-ABUC19.10.2004

01:2016:003 MA4. Clean.D-ABUB12.10.2004

63201699407:3000:1516:003 MA3. Clean.D-ABOG05.10.2004

84265000109:0016:4507:003 MA6. Clean.D-ABUH01.10.2004


