










General information on air/oil separation
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with the naked eye. However,
even small defects in the se-
paration layers may produce
higher residual oil contents.
In order to identify this dama-
ge, extensive tests such as
residual oil measurements
and destructive tests must
be carried out.

Reduced service life due to
operational faults in com-
pressors

Air/oil separators are insen-
sitive to normal back flows or
pulsation. However, abnor-
mally large backflows may
lead to defects in the fine
separation layer of the air/oil
separators. This damage is
generally not visible and the-
refore cannot be detected

carry out measurements of
residual oil when the system
is without pressure.
Measuring devices containing
electronic particle counters
only detect the air-borne pro-
portion of oil drops and do
not take any account of the
wall flow.

Residual oil measurements

Residual oil contents are
measured most effectively
using suitable absolute filters.
In this case, it is important to
measure both the oil drops
and the wall flow since larger
drops tend to be deposited
on the wall. In order to avoid
problems with condensation
water, we recommend you

Oil consumption in the
compressor

Operating and marginal con-
ditions which have an effect
on the oil level in the pressure
reservoir of the compressor,
oil degasification processes,
the effectiveness of pre-
separation and the drainage
system may result in increa-
sed oil flow rates in the short
or long terms. For example,
blockages in the drainage
system lead to an accumula-
tion of oil on the dry side of
the air/oil separator.
Depending on the accumula-
ted quantity, different quanti-
ties of oil may be accumula-
ted.

Improvements in pre-sepa-
ration in existing compres-
sors

In spite of the above reasons,
the air/oil separators in com-
pressors with imperfect pre-
separation may still have an
adequate service life if three-
layer elements are used. The
so-called third layer consists
of an open-pore fleece in
front of the fine separation
layers and separates a con-
siderable proportion of the
large oil drops. In individual
cases, this pre-separation
layer can be retrofitted.

certain operating conditions
at low oil temperatures and
when slowly degassing oils
are used.
The oil flow rate may rise
substantially due to overwet-
ting of the air/oil separator.
In addition to the above-men-
tioned influences and opera-
ting faults which have a
negative effect on oil con-
sumption, the vaporous oil
portion may reach a consi-
derable level and thus also
simulate faults in an air/oil
separator. Depending on
the type and make of oil,
oil vapour contents of up
to 10 mg/m3 are possible at
normal operating temperatu-
res of 80 °C.

Protection against corro-
sion

Air/oil separators are galva-
nised and thus protected
against corrosion.

An excessive oil level in the
pressure reservoir may have
similar effects. If a marked
phase separation zone can-
not be formed between the
oil and air either temporarily
or permanently, this will im-
pair the pre-separation of the
oil drops and also have a ne-
gative effect on the residual
oil content downstream of the
air/oil separator after a cer-
tain size.
Overfilling the receiver tank
with oil may lead to the pene-
tration of abnormally large
amounts of foaming oil into
the air/oil separator under

Increased oil consumption

Blocked
drainage line

Wrong type of oil

Oil vapour content too high

Overfilled sump

Air release

Oil foam build-up
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cular installation conditions
and may increase in the case
of larger systems with greater
dimensions and component
weights.
Whenever an air/oil separator
is installed or replaced, care
should be taken to ensure
that the associated seals are
in a perfect state and that
they are seated properly. In
normal cases, the seals are
selected and supplied by the
compressor manufacturer.
In the case of standard ele-

An air/oil separator or an air/
oil separator box must be
changed when it reaches the
final differential pressure
which is determined for each
product and is dependent on
economic considerations.
Air/ oil separators and air/oil
separator boxes are easy to
handle and install, and pose
no special problems.
However, the time taken to
install or replace air/oil sepa-
rators and air/oil separator
boxes depends on the parti-

Fitting and servicing information

ments with flow from the out-
side to the inside and upright
installation, special attention
must be paid to the discharge
of drainage oil. The scavenge
pipe must have the correct
length and extend as far as
the base cup of the element.
It is very easy to replace the
so-called air/oil separator
boxes which are merely
screwed on or off from the
outside.



MANN+HUMMEL quality:
from development up to series production
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Decades of close cooperation
and development partnerships
with global leaders for OEM
products have made us what
we are today: experts for fil-
tration applications in com-
pressed air systems.
We offer first class quality for
both OEM and aftermarket
products.

Filter requirements for
compressed air systems
are increasing all the time.
We offer OEM quality for
air/oil separators, air clea-
ners and oil filters and thus
meet these requirements.

All filters – air/oil separators,
air cleaners and oil filters –
are specially designed in the
development phase to work
perfectly with the compressed
air system in question. This
ensures optimal interaction
between the filter systems
and efficient operation of the
compressor.

Our expertise is also reflec-
ted in a number of develop-
ment areas, e.g. our own
media development or highly
modern testing systems.
New filters are tested there
under extreme conditions
which only seldom occur in
the usual operation of the
compressor.

In addition, we take great
care to select our materials
thoroughly. In co-operation
with our suppliers we concen-
trate on working with partners
which have their own quality
assurance system. This gua-
rantees us a consistently high
quality for the end product.

With MANN+HUMMEL quality
you are on the safe side!
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Inferior copies – high risk

Original products have al-
ways been copied by pira-
tes and offered at lower
prices. But a farsighted
operator of a compressed
air system will know that
copies are products with
an inferior quality which
do not fit properly and
force running costs up.
Indeed they endanger the
economic running of the
compressed air system.
In the worst case copies
can lead to shutdown of
the compressor.

Therefore you should be ex-
actly aware of the small but
critical differences between
copies and the original pro-
ducts.

Only original filters from
MANN+HUMMEL offer you
all the advantages you
expect from a high quality
filter.

MANN-FILTER: the original is the best replacement



59

List of contents acc. to part numbers
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21 024 15 981 Screw-on connector 40
21 027 15 991 Screw-on connector 40
21 036 15 991 Screw-on connector 40
21 042 15 991 Screw-on connector 40
23 074 31 212 Seal 36
23 113 31 141 Seal 36
23 114 31 991 Seal 36
23 128 31 101 Seal 36
23 134 31 101 Seal 36
23 138 31 134 Seal 36
23 138 31 141 Seal 36
23 138 31 171 Seal 36
23 138 31 961 Seal 36
23 138 31 971 Seal 36
23 138 31 981 Seal 36
23 17 231 941 Seal 37
23 172 31 123 Seal 36
23 172 31 124 Seal 36
23 172 31 131 Seal 36
23 172 31 141 Seal 36
23 172 31 151 Seal 37
23 172 31 171 Seal 37
23 172 31 951 Seal 37
23 19 031 121 Seal 37
23 203 31 101 Seal 37
23 223 31 105 Seal 37
23 223 31 106 Seal 37
23 223 31 107 Seal 37
23 223 31 111 Seal 37
23 223 31 121 Seal 37
23 223 31 131 Seal 37
23 230 31 121 Seal 37
23 230 31 131 Seal 37
23 278 31 103 Seal 37
23 278 31 104 Seal 37
23 278 31 111 Seal 37
23 278 31 991 Seal 37
23 300 31 101 Seal 37
23 303 31 112 Seal 37
23 303 31 122 Seal 37
23 303 31 131 Seal 37
23 303 31 151 Seal 37
23 303 31 161 Seal 37
23 303 31 171 Seal 38
23 303 31 191 Seal 38
23 303 31 981 Seal 37
23 320 31 131 Seal 38
23 353 31 101 Seal 38
23 353 31 121 Seal 38
23 353 31 981 Seal 38
23 403 31 101 Seal 38
23 403 31 121 Seal 38
23 403 31 131 Seal 38
23 479 31 111 Seal 38
23 479 31 121 Seal 38
23 600 31 102 Seal 38
23 630 31 101 Seal 38
49 000 50 391 Air/oil separator for vacuum pump 30

Part no. Name Page

49 000 50 461 Air/oil separator for vacuum pump 33
49 000 50 571 Air/oil separator for vacuum pump 32
49 000 50 611 Air/oil separator for vacuum pump 32
49 000 50 612 Air/oil separator for vacuum pump 32
49 000 50 651 Air/oil separator for vacuum pump 33
49 000 50 661 Air/oil separator for vacuum pump 34
49 000 51 101 Standard wrap element 13
49 000 51 111 Standard wrap element 12
49 000 51 121 Standard wrap element 12
49 000 51 131 Standard wrap element 13
49 000 51 171 Standard wrap element 13
49 000 51 181 Standard wrap element 13
49 000 51 191 Standard wrap element 13
49 000 51 201 Standard wrap element 11
49 000 51 221 Standard wrap element 13
49 000 51 231 Standard wrap element 12
49 000 51 241 Standard wrap element 12
49 000 51 251 Standard wrap element 13
49 000 51 311 Standard wrap element 11
49 000 51 321 Standard wrap element 13
49 000 51 331 Standard wrap element 13
49 000 51 341 Air/oil separator for vacuum pump 34
49 000 51 401 Air/oil separator for vacuum pump 29
49 000 51 411 Standard wrap element 12
49 000 51 441 Standard wrap element 13
49 000 51 451 Air/oil separator for vacuum pump 32
49 000 51 481 Standard wrap element 13
49 000 51 491 Standard wrap element 11
49 000 51 521 Standard wrap element 13
49 000 51 531 Standard wrap element 11
49 000 51 541 Standard wrap element 13
49 000 51 581 Standard wrap element 13
49 000 51 771 Standard wrap element 12
49 000 51 851 Standard wrap element 11
49 000 52 102 Air/oil separator for vacuum pump 29
49 000 52 103 Air/oil separator for vacuum pump 32
49 000 52 105 Air/oil separator for vacuum pump 31
49 000 52 109 Air/oil separator for vacuum pump 29
49 000 52 114 Air/oil separator for vacuum pump 29
49 000 52 115 Air/oil separator for vacuum pump 29
49 000 52 171 Air/oil separator for vacuum pump 29
49 000 52 181 Air/oil separator for vacuum pump 31
49 000 52 201 Air/oil separator for vacuum pump 33
49 000 52 241 Air/oil separator for vacuum pump 29
49 000 52 271 Air/oil separator for vacuum pump 30
49 000 52 351 Air/oil separator for vacuum pump 29
49 000 52 352 Air/oil separator for vacuum pump 30
49 000 52 353 Air/oil separator for vacuum pump 31
49 000 52 501 Air/oil separator for vacuum pump 30
49 000 53 106 Air/oil separator for vacuum pump 30
49 000 53 107 Air/oil separator for vacuum pump 32
49 000 53 108 Air/oil separator for vacuum pump 29
49 000 53 112 Standard wrap element 11
49 000 54 102 Air/oil separator for vacuum pump 32
49 000 54 111 Air/oil separator for vacuum pump 31
49 000 54 121 Air/oil separator for vacuum pump 29
49 000 54 131 Air/oil separator for vacuum pump 31
49 000 54 151 Air/oil separator for vacuum pump 31
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Part no. Name Page

49 000 54 191 Air/oil separator for vacuum pump 31
49 000 54 201 Air/oil separator for vacuum pump 31
49 000 54 211 Air/oil separator for vacuum pump 30
49 000 54 261 Air/oil separator for vacuum pump 32
49 000 54 351 Air/oil separator for vacuum pump 30
49 000 54 361 Air/oil separator for vacuum pump 30
49 000 55 221 Air/oil separator for vacuum pump 32
49 000 55 231 Air/oil separator for vacuum pump 33
49 000 55 241 Air/oil separator for vacuum pump 31
49 000 55 251 Air/oil separator for vacuum pump 30
49 000 55 291 Standard wrap element 11
49 000 55 301 Air/oil separator for vacuum pump 32
49 000 55 341 Air/oil separator for vacuum pump 33
49 001 52 108 Air/oil separator for vacuum pump 33
49 001 52 110 Air/oil separator for vacuum pump 33
49 001 52 151 Air/oil separator for vacuum pump 34
49 001 52 171 Air/oil separator for vacuum pump 33
49 001 52 172 Air/oil separator for vacuum pump 34
49 001 53 105 Standard wrap element 11
49 001 53 112 Air/oil separator for vacuum pump 33
49 001 53 161 Standard wrap element 11
49 001 53 361 Standard wrap element 11
49 001 54 100 Air/oil separator for vacuum pump 33
49 001 54 105 Air/oil separator for vacuum pump 34
49 001 54 281 Air/oil separator for vacuum pump 34
49 001 55 171 Air/oil separator for vacuum pump 33
49 001 55 181 Air/oil separator for vacuum pump 34
49 001 55 191 Air/oil separator for vacuum pump 34
49 001 55 201 Air/oil separator for vacuum pump 33
49 002 52 171 Air/oil separator for vacuum pump 34
49 002 53 121 Standard wrap element 12
49 002 53 281 Standard wrap element 11
49 002 53 301 Standard wrap element 12
49 002 53 331 Standard wrap element 12
49 002 53 351 Standard wrap element 12
49 002 53 371 Standard wrap element 12
49 002 53 481 Standard wrap element 11
49 002 53 491 Standard wrap element 12
49 002 53 512 Standard wrap element 12
49 002 55 171 Standard wrap element 12
49 003 53 100 Standard wrap element 13
49 003 53 122 Standard wrap element 12
49 003 53 131 Standard wrap element 13
49 003 53 332 Standard wrap element 13
49 004 53 111 Standard wrap element 13
49 004 53 151 Standard wrap element 13
49 005 53 101 Standard wrap element 13
49 006 53 100 Standard wrap element 13
49 006 53 261 Standard wrap element 13
49 007 53 102 Standard wrap element 13
49 007 53 121 Standard wrap element 13
49 013 53 111 Standard wrap element 13
49 300 53 222 Depth separator element 15
49 300 55 171 Depth separator element 15
49 301 53 101 Depth separator element 16
49 301 53 131 Depth separator element 15
49 301 53 141 Depth separator element 15
49 301 53 151 Depth separator element 15

Part no. Name Page

49 301 53 401 Depth separator element 15
49 301 53 532 Depth separator element 15
49 301 55 151 Depth separator element 15
49 301 55 361 Depth separator element 15
49 302 53 131 Depth separator element 16
49 302 53 171 Depth separator element 16
49 302 53 321 Depth separator element 16
49 302 53 451 Depth separator element 16
49 302 55 131 Depth separator element 16
49 302 55 151 Depth separator element 16
49 302 55 491 Depth separator element 17
49 302 55 581 Depth separator element 16
49 303 53 111 Depth separator element 17
49 303 53 121 Depth separator element 17
49 303 53 261 Depth separator element 17
49 303 55 121 Depth separator element 17
49 303 55 171 Depth separator element 17
49 303 55 351 Depth separator element 17
49 303 62 101 Air/oil separator filter 25
49 304 53 101 Depth separator element 17
49 304 55 241 Depth separator element 17
49 305 53 111 Depth separator element 17
49 305 55 121 Depth separator element 17
49 305 55 181 Depth separator element 17
49 306 53 102 Depth separator element 17
49 306 53 181 Depth separator element 17
49 306 55 131 Depth separator element 17
49 306 62 101 Air/oil separator filter 25
49 307 53 102 Depth separator element 17
49 307 55 111 Depth separator element 17
49 308 62 101 Air/oil separator filter 25
49 316 62 101 Air/oil separator filter 25
49 316 62 141 Air/oil separator filter 26
49 330 62 101 Air/oil separator filter 25
49 401 53 102 Depth separator element 15
49 403 53 121 Depth separator element 15
49 404 53 111 Depth separator element 15
49 406 55 101 Depth separator element 16
49 406 55 111 Depth separator element 16
49 407 53 101 Depth separator element 16
49 408 53 101 Depth separator element 16
49 409 53 101 Depth separator element 17
49 412 53 111 Depth separator element 17
49 412 55 101 Depth separator element 17
49 414 53 111 Depth separator element 17
49 418 53 111 Depth separator element 17
67 700 31 801 Filter head 39
67 730 31 861 Filter head 39
67 750 31 971 Filter head 39
LB 11 102/2 Air/oil separator box 21
LB 13 145/20 StarBox 22
LB 13 145/3 Air/oil separator box 21
LB 1374/2 Air/oil separator box 21
LB 719/2 Air/oil separator box 21
LB 962/2 Air/oil separator box 21
LB 962/20 StarBox 22
W 11 102 Oil filter 43
W 1170 Oil filter 43
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W 712/65 Oil filter 43
W 719/37 Oil filter 43
W 920/40 Oil filter 43
W 920/51 Oil filter 43
W 930/35 Oil filter 43
W 940/55 Oil filter 43
W 950/24 Oil filter 43
W 962/14 Oil filter 43
W 962/18 Oil filter 43
WD 13 145/10 Oil filter 43
WD 13 145/14 Long-life oil filter 44
WD 13 145/8 Oil filter 43
WD 1374/6 Long-life oil filter 44
WD 962/21 Long-life oil filter 44
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Conversion table

Temperature °C →→ °F
-30 °C = -22.0 °F
-10 °C = 14.0 °F

0 °C = 32.0 °F
10 °C = 50.0 °F
30 °C = 86.0 °F
50 °C = 122.0 °F
80 °C = 176.0 °F

100 °C = 212.0 °F
120 °C = 248.0 °F

Length mm →→ inch
10 mm = 0.39 inch
20 mm = 0.79 inch
30 mm = 1.18 inch
40 mm = 1.57 inch
50 mm = 1.97 inch
60 mm = 2.36 inch
70 mm = 2.76 inch
80 mm = 3.15 inch
90 mm = 3.54 inch

100 mm = 3.94 inch
150 mm = 5.91 inch
200 mm = 7.87 inch
250 mm = 9.84 inch
300 mm = 11.81 inch
350 mm = 13.78 inch
400 mm = 15.75 inch
450 mm = 17.72 inch
500 mm = 19.69 inch

Pressure bar →→ psi
0.1 bar = 1.45 psi

0.12 bar = 1.74 psi
0.5 bar = 7.25 psi

1 bar = 14.5 psi
2 bar = 29 psi

2.5 bar = 36.25 psi
3 bar = 43.5 psi
5 bar = 72.5 psi

10 bar = 145 psi
14 bar = 203 psi
20 bar = 290 psi
25 bar = 362.5 psi
30 bar = 435 psi
35 bar = 507.5 psi
40 bar = 580 psi

100 bar = 1450 psi
200 bar = 2900 psi
300 bar = 4350 psi
400 bar = 5800 psi

Volume flow m3/min →→ cfm
1 m3/min = 35.3 cfm

1.7 m3/min = 60.0 cfm
2 m3/min = 70.6 cfm
3 m3/min = 105.9 cfm
4 m3/min = 141.3 cfm

4.5 m3/min = 158.9 cfm
6 m3/min = 211.9 cfm
8 m3/min = 282.5 cfm

10 m3/min = 353.1 cfm
12 m3/min = 423.8 cfm
15 m3/min = 529.7 cfm
18 m3/min = 635.7 cfm
20 m3/min = 706.3 cfm
21 m3/min = 741.6 cfm
24 m3/min = 847.6 cfm
25 m3/min = 882.9 cfm
28 m3/min = 988.8 cfm
32 m3/min = 1130.1 cfm
37 m3/min = 1306.6 cfm
40 m3/min = 1412.6 cfm
42 m3/min = 1483.2 cfm
50 m3/min = 1765.7 cfm
60 m3/min = 2118.9 cfm
80 m3/min = 2825.2 cfm

100 m3/min = 3531.5 cfm

Volume flow cfm →→ m3/min
25 cfm = 0.7 m3/min
50 cfm = 1.4 m3/min
75 cfm = 2.1 m3/min

100 cfm = 2.8 m3/min
150 cfm = 4.2 m3/min
200 cfm = 5.7 m3/min
250 cfm = 7.1 m3/min
300 cfm = 8.5 m3/min
350 cfm = 9.9 m3/min
400 cfm = 11.3 m3/min
450 cfm = 12.7 m3/min
500 cfm = 14.2 m3/min
550 cfm = 15.6 m3/min
600 cfm = 17.0 m3/min
650 cfm = 18.4 m3/min
700 cfm = 19.8 m3/min
750 cfm = 21.2 m3/min
800 cfm = 22.7 m3/min
850 cfm = 24.1 m3/min
900 cfm = 25.5 m3/min
950 cfm = 26.9 m3/min

1000 cfm = 28.3 m3/min
1500 cfm = 42.5 m3/min
2000 cfm = 56.6 m3/min
3000 cfm = 85.0 m3/min
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Further information material (selection)

Compressor animation

DVD
Order No. 
19 943 50 100 
multilingual

CD-ROM
Order No. 
19 943 50 200 
multilingual

MANN-FILTER products 
for the filtration 

of compressed air

Catalogue 
order no.

W9 942 20 100 de
W9 942 20 101 en

Further languages available
on request.

Filters for liquids

Spin-on filters
Fuel filters
In-line filters

Catalogue 
order no.
19 942 10 100 de
19 942 10 101 en

Further languages available
on request.

Air cleaners

Europiclon®

NLG
Vacuum air cleaners

Catalogue 
order no.
19 941 10 100 de
19 941 10 101 en

Further languages available
on request.
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MANN+HUMMEL Group

The MANN+HUMMEL Group
is an international company
with its headquarters in
Ludwigsburg, Germany.
The group employs approx.
11,500 people worldwide at
more than 41 locations.

The company develops, pro-
duces and sells technically
complex components for the
automotive and other

industries. A key area is high
quality filtration products
for vehicles, engines and
industrial applications. The
OEM business with global
market leaders and pro-
ducers of vehicles, machines
and installations defines the
quality and performance
of the group. Filters for the
international aftermarket are
sold under numerous inter-

national brands as well as
under the MANN-FILTER
brand.

MANN+HUMMEL
Industrial Filters

The Industrial Filters Business
Unit with its headquarters in
Speyer, Germany is spe-
cialised in meeting the
requirements of off-highway

vehicle and engine appli-
cations, compressed air
and vacuum technology,
mechanical engineering and
plant construction. For these
and other industrial fields
MANN+HUMMEL Industrial
Filters offers high perform-
ance products for the fil-
tration and separation of air,
gases and liquids.

MANN+HUMMEL company
Joint venture company

MANN+HUMMEL GMBH, Business Unit Industrial Filters
67346 Speyer, Germany, Telephone +49 (62 32) 53-80, Fax +49 (62 32) 53-88 99

E-Mail: if.info@mann-hummel.com, Internet: www.mann-hummel.com




