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General

WITT: SOHN

Ventilatoren

Basic components:

Space

heater

Shaft
with key

S

Terminal box
(Power cable
connection

Stator windin
(PTC/ Pt100)

Rotor |

Cooling
fan
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WITT: SOHN

General Ventilatoren

Efficiency classes:

Old EFF classes vs. new IE-classification
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Source: International Electrotechnical Commission (IEC) and motor suppliers data.
*The efficiency of the new IE classes is slightly lower than those of EFF because P, losses have to be individual measured,
instead of global deduction of 0,5% within EFF.
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WITT: SOHN

General Ventilatoren

International mounting (IM) arrangements
—> common codes:

foot mounted flange mounted (large)
MB3  IMV5  IM V6 MB5E  IMVI  IMV3
IM 1001 IM 10171 IM 1037 M 2001 IM 3011 IM 3031
I:'I'n %ﬂ:‘n '_;L_
. =
foot- flange mounted flange mounted (small)
MB35 IMVi5 IM V36 MB14 IMVI8 IMWVI19
IM 2001 IM 2011 M 20371 IM 3601 IM 2811 IM 3631
= :LL.D E[lll:ln > o} céy
[‘E D i (3] []:1—|‘
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WITT: SOHN

Insulation Classes Ventilatoren
Basic components: Terminal box
Stator Winding: (Power C-able
connection)

P, =+/3 U, 0, [tos

Space - W e P Stator winding

heater B e e R PTC/PT100
Shaft ‘ N g _ M Rotor |

with key o 1

Colling
fan

S
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WITT: SOHN

Insulation Classes [T Ventilatoren
& ISO B ISO F ISO H

180 15

150

130 ;

S5 Hotspot temperature margin 10
Permizssible temperature rise

40
WMaximum ambient A0 40 40
temperature

0 b

Insulation class B F H

Maximum winding temperature 130 155 180
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WITT: SOHN

Insulation Classes Ventilatoren

| For heat resistant motors: |

ISOH/B ——> max.winding temperature capacity
o ———— Mmax. used temperature level ISO B

(for continous operation)

ISOH/E —> Mmax winding temperature capacity
— —_ Mmax. used temperature level ISO F

ISO H/ EA —> max. winding temperature capacity
o ——— Mmax. used temperature level ISO F

(with ,air over®, i.e. cooling air speed >> 3m/s)
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Nameplate Rating vs. Real Performance

WITT: SOHN

Ventilatoren

Nameplate Rating:

rated voltage

rated current

rated frequency

rated speed

rated shaft power (mech.)
power factor

efficiency class

iInsulation class

= protection class

Motor sizes 280 to 450

Rating plate
() )
CE [E2 |
3 ~ Motor M3BP 315 SMC 4 B3
[ el
4500678913-10 2009 | No. 41568001
Ins.cl. F |IP 55 |
A7) Hz kW rfmin i cos
20 1 _160 | 1487 | S1
400 D 50 1680 | 1487 284 | 0.85 51

I IE2 - 95&!10’9%& = 95-35?5%! - Eﬁ.‘iiﬁﬂ%! I

Prod. code 3GBP312230-ADG

INmax 2300 r/min
6319/C3 <1 6319/C3 | 1000 kg

ANME |EC 60034-1
\_Q FREPEP O 2

11
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WITT: SOHN

Nameplate Rating vs. Real Performance [T Ventilatoren

Nameplate data valid for rated conditions
(as per IEC 600 34-1):

= [Installation height, ., = 1000m a.s.l.
Air cooling temperature, ., = 40°C
Duty cycle: S1 (continuous)
Insulation class used

Rated values at full load

Air cooling air speed ~ 3™/,

-  ANY CHANGE of these conditions

will change rated nameplate data!
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WITT: SOHN

Nameplate Rating vs. Real Performance Il Ventilatoren

Rating factors for motor power:

Altitude above Coolamt temperature in S0

sea level ASL )

i orm = 30 S0 — A0 45 S =5 S
10200 1.07 100 I O 95 092 087 .82
15010 1.0 I SERS. .23 .22 8 B ISR s
00 1.0 I ), 24 ), 2 0,828 [0.a2 | BT
=500 2.2 SRS ., 25 .23 BEES S PR
S0 022 . 25 [, 222 0, =2 .75 1, 0
2500 Y 235 R 0 re s Eaies] 0.ar
000 [ EEEE [ e B )0 0.ar .83

Pt actua = Pepaft raed s

Pshaft,55°C,2000m — ' shaft,rated | 82 I’DG = Degradation factor
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WITT: SOHN

Nameplate Rating vs. Real Performance Il Ventilatoren

Duty cycles (+ overloading):

S1 (continuous) other (e.g. overload)

P max. T AT P A in. AT
115%Eused ISO FA ; m:)n @ maXT
110% used ISO F e
100% used ISO B T s [ T

used ISO B
> >

* check motor maker for correct values

use ISO classes > ISO B: -  short term overloading
-  design life reduced! possible
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Nameplate Ratings vs. Real Performance

WITT: SOHN

Ventilatoren

Rated Values vs. Real Values:

- Current
| — | DU rated DCOS ¢actua|, starting method
actual ~— 'rated
actual COS ¢rated, DOL
NOTE:

Actual power factor depends on

- starting method, i.e
VSD operation = coS ¢ygp < COS YpoL

- ratio of actual load to rated load (partial load) -

15 Witt&Sohn AG Oct-14



WITT: SOHN

Ventilatoren

Nameplate Ratings vs. Real Performance

Rated Values vs. Real Values:
- Efficiency

rtial load

full
load

over
load

«nroac

ficiency % at

- Power Factor

rtial load

full
load

over
load

a I

Pdtlcad piwer factor at

I eas of full load

3 96 9? 97 9 5 LUS B L Wl AP ¥ el
2 95 96 96 995 0.B5 0,85 0,82 0.91 3.921
0 93.5 95 95 945 0.p3 0,83 0,88 030 (390
[ 0 B A A ﬁdf-_. T | [Ty e ol Fut =i
SO 7GR | ofi _ peo 086 9.-&9 dee
7 91 92 92 o 0.5 0.76 0.84 0. 87
86 a0 91 91 a0 0.51 0.75 0.83 0.86 0.86
85 S1) Q0 90 89 0,49 0.7/3 Q.81 0.85 0.86
84 82 89 89 85 0.47 0.71 0.80 0.84 0.85
80 a7 88 88 a7 0.45 0.69 Q.79 0.83 0.84
79 26 87 87 26 0.43 0/ Q.77 082 0.83
38 85 86 86 85 0.41 0,66 076 0.81 0.82
76 84 85 85 83.5 0,40 0.65 D75 0.80 0.81
74 83 84 84 82.5 0,38 063 0,74 0.79 0.80
e 512 83 83 81.5 0,36 0.6 072 0.78 0,80
70 21 B2 82 280.5 0.24 0.59 Q.71 077 0.72
63 80 81 a1 1205 0.32 0.58 Q.70 0.76 0.78
66 79 80 80 s 0.30 0.56 0.62 0.75 0.78
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WITT: SOHN

Nameplate Ratings vs. Real Performance [T Ventilatoren

Rated Values vs. Real Values:

- Speed: loadf > speed
Three-phase induction motor - Squirrel cage rotor
50 r 7 10.0
4.5 9.0
10 | = | 80
35 | i RS 170

30 [ A 1 6.0

- D

H T — 3
25 F e e \ \ 1 50
20 [ ] 4.0

(LIf)) wWalina pajel o) paje|al juaiing - g

lorgue related to rated torque (C/CR)

DOL — Motor Performance Curve

15 F fan load curve\ 14 5,
| pihigad furveT:
1.0 IU;- 2.0
0.5 /,//IQ?AJ.GO & 1.0
- 4// —
= ﬂ.ﬂ PRI = s annn an Tl IEEEETTTTR EAN TR RN AR RN ARRR NI AERR AR AR NNRNEN] ﬂ_l]
0 10 20 30 40 50 60 il 80 90 100
Speed related to rated speed (%) 97% n
rated.dd
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WITT: SOHN

Motor Power Cable Ventilatoren

Heat-resistant Motor Cables - Selection:

= shielded (EMC)

= flameretardant (IEC 332-1/ 332-2)

= halogen free (IEC 60754-2)

= no fire propagation (IEC 60332-3)

= water-tight (protect versus electric shock!)

= DOL: 3 (phase) +1 (P") lead
Y-A: 6 (phase) +1 (P") lead
- bundled by an outer shield!
= heat resistant acc. to requirement 2>

19 Witt&Sohn AG Oct-14



WITT: SOHN

Motor Power Cable Ventilatoren

Heat-resistant Motor Cables — Samples:
= Certification for 250°C/2h:

LAPP AR RABEA ST UK AT B0 S 8

C€ RSV

= Certification for 400°C/2h:
HELU

NZXH'FE 180/E 90 security cable, halogen-free, 0,6/1 kV,

with improved fire characteristics

i@

20 Witt€Sohn AG Oct-14



WITT: SOHN

Motor Power Cable Ventilatoren

Heat-resistant Motor Cables — Bad Samples:
= Quter shield impregnated fibre braiding:

Omerin SILICABLE® -

\"
= Single leads with metall tube might fail: ‘ o single lead

A

o | B, oty T e RO L

= during fire case
= fan operating

= outer sheath might get
porous and disapears

- Risk of short circuit!

21 Witt€Sohn AG Oct-14



WITT: SOHN

Motor Power Cable Ventilatoren

Heat-resistant Motor Cables:
= gselect correct cable cross section for rated current

= consider parallel cables for big cable cross sections -

= apply reduction factors for those
cables-sections located in elevated temperature areas

22 Witt&Sohn AG Oct-14



WITT: SOHN

Motor Power Cable Ventilatoren

Cable Connection to Terminal Box:

- wrong - correct

no PE! green-yellow cable
. == - used as PE

| wrong (too blg)
| cable shoes used
(rlsk for short circuit

-_ 4-“5-;,-4 i

- correct cable

o \ shoes used
' % 1 cable per o
green-y s I

gland
(reserveu tui r.)

used as phase

2 cables black cable
per gland used as phase
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Motor Bearings Ventilatoren

Basic components:

Bearing NDE (B- |~ \

‘ Bearing DE (A- ‘
side)

% Witt&Sohn AG Oct-14



WITT: SOHN

Motor Bearings Ventilatoren

Bearing Life Time acc. to ISO 281

" Lhy,: - 10% of bearings allowed to fail in given time
" Lhe,: - 50% of bearings allowed to fail in given time
- ,average”

Witt&Sohn AG Oct-14



WITT: SOHN

Motor Bearings Ventilatoren

Selection of Bearings

1. Self
- check permissible loads
- check fan actual loads

2. send motor inquiry sheet to motor makers

ball bearing groove ball bearing
lF o for direct driven fan for belt driven fan
radla % /

2 Witt&Sohn AG Oct-14



WITT: SOHN

Ventilatoren

Motor Bearings

How to find radial ar‘,; ovial laade of foan9

— ﬂ Motor Order, Sheet
O & File
[=
el .
Eﬂ quotl NN 1von? Date  [13.10.2010 Epzlelme: 30081013R1 :
Uits - . [ 1 page/position
Dl &R 0O-& cael FETO prlnt out motor f)  [30081013R1
Quotation number |3|]|]31 013R1 Ingui] Make . I n q u i r S h eet h e re |Schmidhuber.-’h-10dell ﬂ
Quotation date  |01.09.2010 Type/size : -
Rated voltagefreq. W/Hz M tion Del pozitian
Sales person S St : ' S 0 =T = t
ated spee it & requirermnents
Inquiry date o1 Yourl R A
ted ko 0
l_ Deli SeCpaWEr Appx. air welocityvolume flow: 22 mds 2 70 méds
elrs | A ment/Protection || - —

|— Print Follod | Motor flangs O | ocumentation required in advance
T e s ’E Proid Motarweight Scroll th roug h F';m;_ofl Ifu:nad |nc:|2d?e4nuc:;: ~0.54L ahead shaft end
Delivery time ’; refer) | Classificationdrules H 'H : [ Macia toree = i i

Fax . |nd |V|d ual |temS - Aial force = 5184 M [traction & pression]
Follow up week ’E Inzulation clazsfuszed - "
P |_ R ated/stari Ry T T Temperature resistance: 230°C/h
roject Hol . atedysztarling curren - — -
- | Mazz moment of inertia impeller apps.: 74.2 kg ré

reference K FDF | EMai PACY | Efficiency/casphi 0.00 0.00 PETe SPP g

N CLIE;:oiotection

. Cancel

place of project ’E

tick here to display on
the motor inquiry sheet

Prirter inztal

Quotation valid until

Delivery terms

K X & B K & R R R & & B R ORREHE

SWESO3AD atal Wangebot 325D atendngebot - o \programmehingeb324Prog

Yer 7.3 Rey 71 £ADD 2.8 [13.10.20010) TS70 I

-

[Pt e O |Separate name plate J
Waranty [ |for speed control
Perfformance bond prin with cooling fan

Felubrificati
Warranty bond Rate E Eluprncation
print maternial prices Currg
Rate €] 1 Price |Additiunal m Lang] 7 Position[z] customer supplied!
Currency: EUR Dizcount 1 Mot iz [FP 1ed]
Language: E Discount 2

W arTanty |au:c:ording BGE. but 12 months from deliveny,wit parts B

WWESOEAD g S0
included commiszion ’7 ]

28
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WITT: SOHN

Motor Bearings Ventilatoren

Bearing Lubrification

Motor Grease/ Lubricant
- soap grid emulsified with oil + special additives

1. Life lubricated bearings
- available only for smaller motors
- BEST solution:
the less someone must interfere
the less can go wrong

29 Witt&Sohn AG Oct-14



WITT: SOHN

Motor Bearings Ventilatoren

Bearing Lubrification

2. Regrease bearings through grease nipples

- lubrification lines to external fan
casing for comfort of maintenance
> use always SAME grease!
- follow STRICTLY relubrication intervals!

(depends on load + load cycle)
Read carefully the O&M manual of motor maker!

30 Witt&Sohn AG Oct-14



WITT: SOHN

Motor Bearings 171 Ventilatoren

Consequences for wrong greasing:

Failure Consequence 1 Consequence 2

Mixture of grease | Chemical reaction of grease Grease and bearings
types types destroyed

Too low amount Bearings run dry Bearings destroyed

Grease inside motor/
Too high amount oil is ,bleeding out”
of soap grid

Grease, bearings and motor
destroyed

st Witt&Sohn AG Oct-14



Motor Bearings

WITT: SOHN

Ventilatoren

Consequences for wrong greasing:

-  High temperature grease
Good performance at high temperature only

BUT fire once in life (<1%)
—> balanced time: normal temperature (>99%)
=> high viscosity
- low grease performance
-> high screaming noise
- bearings likely to be destroyed

Recommendation:

- use grease for normal temperature
with adequate performance for short term
heat application

82 Witt&Sohn AG Oct-14



WITT: SOHN

Motor Bearings Ventilatoren

Consequences for wrong operation:
-  Long time of standstill

| plastic deformation
‘] of bearing ring
at point of contact
\‘Y‘ - bearing destroyed

Pls. check O&M manual
Chapter 6 * Instruction for storage and prolonged
downtime

33 Witt€Sohn AG Oct-14
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WITTs SOHN

Motor Space Heater Ventilatoren
B
connected to
Motor Space Heater

terminal box

P elektr. — V3'UN'IN'COS(p

=)

Space
heater

|Stator windind

Witt&Sohn AG Oct-14



WITT: SOHN

Motor Space Heater Ventilatoren

Space Heater = Anti-Condensation Heater

Purpose:
-  Shall keep temperature inside of motor few degree K higher than outside

Operation:
-  To be switched on when motor stops
- To be switched off when motor starts

Usage:

-  Ambient conditions with high fluctuation
of temperature (e.g. day/ night)

- Low ambient temperatures (< 0°C)

36 Witt&Sohn AG Oct-14
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WITT: SOHN

Sensors Ventilatoren

Motor Sensors:

Temperature:
1. PositiveTemperatureCoefficient (PTC)

2. Pt100
- Locations:
»  winding

»  bearing

38 Witt&Sohn AG Oct-14



WITT: SOHN

Sensors Ventilatoren

PositiveTemperatureCoefficient
- cheap
-  triggers at a preset selected temperature

= installed in series into the windings
3 for shut off

or 2 x 3 for warning and shut off

-  characteristic:
signal: () > mV

TPTO3%1-5

- ~105

1__,_
Z0max

4&'3 E -
NERU,

U=0-10mV
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WITT: SOHN

Sensors Ventilatoren

PositiveTemperatureCoefficient
-~  cheap

- triggers at a preset
selected temperature

- Installed in series into the

TPTOAS1-5

windings 0 e T e
3 for shut off f?wc]EE === =
. e e = :

or 2 x 3 for warning and e e S5
shut off o’ LELLELE S0 a R LT
- SSs==ssssessemcousprec=es
-~ characteristic: B EEREEEFEnd |
signal: () > mV = e e
10°, RN/ . |
WIE_—T.EEEI;. J

mzéi e ; ': LLLLL

”JE-.. JI e iz B i 13

I 0 S |
10 S0 100 150 200 *C 250

— Tp1g
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WITT: SOHN

Sensors Ventilatoren
Pt100 I
- If temperature measurement is acquired
(expensive solution (platinum)) T
- provides continuous rising signal (0°C = 100()) 1 A
- installed parallel into the windings
- characteristic:
signal:{) 2> mA

41 Witt&Sohn AG Oct-14



WITT: SOHN

Sensors Ventilatoren

Pt100

- If temperature measurement is acquired
(expensive solution (platinum)) el

provides continuous rising signal (0°C = 100()) I
installed parallel into the windings

N2 2\ 2

characteristic:
signal:{) 2> mA

400
350
300

Eosp

5

= 200

150

100

50 (C) EPHYMESS GmbH

-100 0 100 200 300 400 500 600 700 800
T/°C

Pt100-characteristic curve
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Sensors

WITT: SOHN

Ventilatoren

Motor Sensors:

Vibration:
- Various types

. wearé&tear status
- e.g. from SPM,
but expensive + complex

- vibration signal: mA

- Location:
- motor bearings

space allowance in motor support for
sensor on DE side!
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WITT: SOHN

Summ ary 171 Ventilatoren

= QOld efficiency classes such as effl/eff2 have been replaced by IE1/IE2

= There are different kind of insulation classes.

= General motor ratings are based on 1000m a.s.l, 40°C ambient temperature,
S1 duty cycle and insulation class used

= Motor rated data have to be downgraded for higher altitudes and higer ambient
temperatures

= Motor efficiency and power factor decrease if motor is running at different
Speeds

= Special cables have to be used for heat resistant application
= Bearing life is calculated acc. to ISO281

= Correct grease has to used for regreasable bearings (acc. to manufacturers
O&M manual)

= Fans being at standstill for a long time should be avoided.
= QOptional parts for motors: PT100, PTC, Anti-condensation heaters
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Motor Power Cable

WITT: SOHN

Ventilatoren

Cable size and costs

100% E90-cable (fire rated, 10m in fire zone) =>e. g for axial fans
power |current | 50 m 200 m 300 m 400 m 800 m
kW] [[A] 4x..2  €/50m 4x...2  €/200m 4x...2  €/300m 4x...2  €/400m 4x..2  €/800m
7,5 20[f1x 10| 490 |[1x 16| 2630 [1x 25| 5470 [1x 25 7.290 |[1x 25| 14.600
15 34|/l x 16| 660 |1x 25| 3640 [1x 35| 6.080 |1x 35 8110 |1x 35| 16.200
22| 405|)1x 16| 660 |1x 25| 3640 |[1x 35| 6.080 [1x 50/ 9.090 |1x 50| 18.200
30 55/J1 x 25| 910 |1x 35| 4.060 |[1x 50| 6.820 |1x 70| 10.900 | 1x 70| 21.800
45 81|J1 x 50| 1.140 |1x 50| 4550 |[1x 70| 8170 |1x 95| 14.400 | 1x 95| 28.900
75| 135|j1x 95| 1.800 [1x 95| 7.210 |1x 120 13.000 |1 x 150| 20.300 | 1x 150| 40.600
110| 195|j1 x 120 2.170 |1x 120/ 8660 |1x 185 19.600 |1 x 240| 32.700 | 1x 240| 65.300
160 287|)2x 95| 3.610 |2 x 120/ 17.300 |2 x 120 26.000 |2 x 150/ 40.600 |2 x 150| 81.300
250 442||3x 95| 5410 [3x 95| 21.600 |3 x 120[ 39.000 |3 x 150| 61.000 | 3x 150 ha?
315/ 550|§3 x 120 6.500 |3 x 120 26.000 |3 x 150 45.700 [3x 185| 78.300 | 3x 185| ha?
90% NYCWY-cable (70°C, under road level) +
10% E90-cable (fire rated, 10% in tunnel fire zone) =>e.qg. for jet fans
power [current 100 m 200 m 300 m 400 m 800 m
kW] [[A] 4x...2 €/100m 4x...2  €/200m 4x...2  €/300m 4x...2  €/400m 4x..2  €/800m
7,5 20l 1x 10 300 |[1x 10[ 610 1x 16|/ 1.130 |1x 25 2200 |[1x 25| 4.390
15 34| 1x 16| 380 |[1x 16| 750 1x 25/ 1650 |[1x 35 2590 |1x 35 5.190
22 41l 1x 16| 380 |1x 25/ 1100 |1x 35/ 1950 |1x 50/ 2950 |1x 50/ 5.900
30 55/ 1x 25| 550 |1x 35| 1.300 |[1x 50| 2210 |1x 70| 4.110 |1x 70| 8.220
45 81| 1x 70| 1.030 [1x 70| 2.050 |[1x 70| 3.080 |1x 95/ 4770 |1x 95 9.540
75| 135/ 1x 120 1.420 [ 1x 120 2.850 |1x 120 4.270 [1x 150 6.750 |1x 150| 13.500
110/ 195/ 1x 150/ 1.690 |1 x 150/ 3.380 |1x 185 6.400 [1x 185 8530 |1x 185/ 17.100
160| 287|2x 120 2.850 |[2x 120/ 5690 |2x 120 8540 |[2x 150| 13.500 |2 x 150| 27.000
250 442| 3x 120 4.270 [3x 120/ 8540 |3 x 120 12.800 |3 x 150| 20.300 | 3 x 150| 40.500
315 550/ 3x 150/ 5.060 |3 x 150/ 10.100 |3 x 150 15.200 |3 x 185/ 25.600 | 3 x 185| 51.200
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