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Summary of ISO 12759

Fans — Efficiency classification of fans

This presentation is only a summary of the full standard. Please see the actual standard for further details.
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= The purpose of ISO 12759 is to provide a world wide performance characteristic
for fans.

= |t can be the basis for legislators, regulatory bodies, but also industry to set
minimum efficiency targets.

= The formulas have been incorporated in the EU directive 327-2011,
“Ecodesign for fans drive by motors between 125 W and 500 kW.*

= The standard is not directly applicable for
- Smoke fans
- Fans for automotive, trains, aeroplanes, ships
- Explosion proof fans
- Box fans, air curtain fans and roof fans
- Jet fans
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Two sets of rating schemes W& Ventilatoren

= FEG (Fan efficiency grade) for bare shaft fans (mainly used in the USA).

= FMEG (Fan motor efficiency grades) for fans with motors (main method in
Europe).

The efficiency is defined as the optimal peak efficiency at maximum speed.

Tolerances given in ISO 13348 apply.




Different FMEG values are used for
different fan types
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Axial, Forward Curved & Radial
Centrifugal fans,
Mixed flow fans

Backward Bladed
Centrifugal fans

Crossflow fans

<10 kW

Nopi= 2-74%In (P,) -6.33 + Ng

Nopi= 4.56*IN (P,) -10.5 + Ng

Nope= 1.14%In (P,) -2.6 + Ng

> 10 kW

Nop: = 0.78%In (P,) -1.88 + Ng

Nop= 1.1%In (P,) -2.6 + Ng

I’]opt: NG

- See the following pages for a graphic represenatation of the various FMEG's

and optimal minimum efficiencies.

N, = Minimum peak efficiency at maximum speed

P. = Electrical power input in kilowatt.

Ng = Grade number (integer) of the FMEG e.g. NG = 40 for FMEG 40.
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Optimal peak efficiencies for axial, forward Efficiency grades for axial, forward
curved centrifugal and mixed flow fans curved centrifugal and mixed flow fans
FMEG
Optimal peak efficency fan & motor ng,
FMEG\| 0,125 |0,25|05(0,75/1,1| 22 | 55 | 75 | 11 | 22 | 55 | 75 | 110 | 225 | 500 80% 74
Pe kw kW (kW kW |kw | kW | kW | kW | kW | kW | kW | kW | kW | kW | kw 0
/
75% 70
42 30% 32% [(34%(35%|36%| 38% | 40% | 41% | 42% | 43% | 43% | 43% | 44% | 44% | 45% /’
70% — 66
46 34% 36% [38%(39%|40%| 42% | 44% | 45% | 46% | 47% | 47% | 47% | 48% | 48% | 49% I
05% — / B 62
50 38% 40% |42%|43%|44%| 46% | 48% | 49% | 50% | 51% | 51% | 51% | 52% | 52% | 53% 60% — 58
/
54 42% 44% |46%|47%|48%| 50% | 52% | 53% | 54% | 55% | 55% | 55% | 56% | 56% | 57% 55% '7[ . 54
50% -— m—
58 46% | 48% |50%|51%|52%| 54% | 56% | 57% | 58% | 59% | 59% | 59% | 60% | 60% | 61% / — 5
45% —
62 50% 52% |54%|55%|56%| 58% | 60% | 61% | 62% | 63% | 63% | 63% | 64% | 64% | 65% 400/ / 46
0
6 | sas - 42
54% 56% |58%|59%(60%| 62% | 64% | 65% | 66% | 67% | 67% | 67% | 68% | 68% | 69% 35%
70 58% | 60% |62%|63%|64%| 66% | 68% | 69% | 70% | 71% | 71% | 71% | 72% | 72% | 73% 30% +—= . , . , , . , . , . , . . ,
%) SN 9,9 N O o Q H O kW
74 62% | 64% |66%|67%|68%| 70% | 72% | 73% | 74% | 75% | 75% | 75% | 76% | 76% | 77% N Q(J’ Q- Qs N» “1,‘]’ 9T AT N (ﬂl S0 AT NS
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Optimal peak efficiencies for backward curved Efficiency grades backward curved centrifugal fans
centrifugal fans

Optimal peak efficency fan & motor g, FMEG
0125 | 0,25 | 05 |075| 11|22 (5575|121 | 22 | 55 | 75 | 120 | 225 | 500
FMEG\Pm| kw | kw | kw | kw | kw [ kw | kw | kw | kw | kw | kw | kw | kw | kw [ kw | 80% 7
4
a2 22% | 25% | 28% |30% |32% | 35% | 39% | 41% | 42% | 43% | 44% | 44% | 45% | 45% | 46% /, 7
70% e 0
46 26% | 29% | 32% |34% |36% |39% | 43% | 45% | 46% | 47% | 48% | 48% | 49% | 49% | 50% ///—/ —
L —
0, 0, () 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 60% 6
50 30% | 33% | 36% |38% |40% | 43% | 47% | 49% | 50% | 51% | 52% | 52% | 53% | 53% | 54% //// 6
54 34% | 37% | 40% |42% | 44% | 47% | 51% | 53% | 54% | 55% | 56% | 56% | 57% | 57% | 58% | 500y __/ = - %
58 38% | 41% | 44% |46% | 48% | 51% | 55% | 57% | 58% | 59% | 60% | 60% | 61% | 61% | 62% g
40% - —
62 2% | 45% | 48% |50% |52% | 55% | 59% | 61% | 62% | 63% | 64% | 64% | 65% | 65% | 66% ‘51
66 46% | 49% | 52% |54% |56% |59% | 63% | 65% | 66% | 67% | 68% | 68% | 69% | 69% | 70% | 30% - 0
70 50% | 53% | 56% |58% |60% |63% |67% |69% | 70% | 71% | 72% | 72% | 73% | 73% | 74%
20% T T T T T T T T T T T T T T 1
0, 0, 10, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0, 0,
74 54% | 57% | 60% |62% |64% |67% | 71% | 73% | 74% | 75% | 76% | 76% | 77% | 77% | 78% q(/g q(,o N () \:\ q,(l' & ,\@) NN qf), 603 ,\03 N (ﬁg S kW
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Optimal peak & efficiency grades
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Optimal peak efficiencies for cross flow fans

FMEG\

0125 ( 0,25 | 05 | 075 | 1,1 | 22 |55(75| 11| 22 | 55 | 75 | 110 | 225 | 500
Pm | kw | kw [ kw | kW | kW | kW | kW | kw | kW [ kW | kW | kW | kW | kW | kw
42 37% | 38% | 39% | 39% | 40% | 40% |41% | 42% | 42% | 42% | 42% | 42% | 42% | 42% | 42%
46 | 21% | 42% | 43% | 43% | 4a% | 44% |45% | 46% | 46% | 46% | 46% | 46% | 46% | 46% | 46%
50 | 45% | 46% | 47% | 47% | 48% | 48% |49% | 50% | 50% | 50% | 50% | 50% | 50% | 50% | 50%
54 | 49% | 50% | 51% | 51% | 52% | 52% |[53% | 54% | 54% | 54% | 54% | 54% | 54% | 54% | 54%
58 | 53% | 54% | 55% | 55% | 56% | 56% |57% | 58% | 58% | 58% | 58% | 58% | 58% | 58% | 58%
62 57% | 58% | 59% | 59% | 60% | 60% |61% | 62% | 62% | 62% | 62% | 62% | 62% | 62% | 62%
66 | 61% | 62% | 63% | 63% | 64% | 64% |65% | 66% | 66% | 66% | 66% | 66% | 66% | 66% | 66%
70 | 65% | 66% | 67% | 67% | 68% | 68% |69% | 70% | 70% | 70% | 70% | 70% | 70% | 70% | 70%
74 | 69% | 70% | 71% | 71% | 72% | 72% |73% | 74% | 7% | 74% | 74% | 74% | 74% | 74% | 74%

Optimal peak efficency fan & motor n,,

80%
75%
70%
65%
60%
55%
50%
45%
40%
35%
30%

Efficiency grades cross flow fans

FMEG

—T4
70
—66
62
—58
54

46
42

kW




IEC 60034-30 defines the minimum efficiency
levels of the motors

WITT2 SOHN

<11 Ventilatoren

1
0,55 - S ]
Ao e A
. J T Ll o

Motor Efficiency {2]

na B i i ——IEl
01 . —8—E2
L 7 /'
F —
_ /' 1 ied
075 + i —— =% T
’ 7 i s |E4
07 1§ ¥ ESS—— — Ll L i L S 6
el
N4 1 in 100 1000
'J;L - e Nt i T e el el
BAokor Dnsnrer [LARFY
IVELALRFE b WL 'LFI IJ'
Clmiea 1.3 1ET IED manA IFL affisianry louale in #ha IEC GNN2A_20 erandard far 4 nolard marnre TR1 and tha naw IF3
_rlgu!g A=E. TE Ly, TLLZ ONI% FLF 0 Ilhlc’ll_'! TV I L LT U T U JLUTEMEl e Tu w .I-IIJII-'I-I W LR ;l-lé REEILE LEFL WRLW W
mronncad in the [EC 60034-31 ctandard 1121,
| 13 UFIJ&II-'II RN SRR B B N A e aFas W W RE e l_.--J'




WITT2 SOHN

Variable speed W& Ventilatoren

For variable speed drives a compensation factor may be used.

Electrical input power Compensation factor
< 5kW -0,03 xIn* P, + 1,088
> 5kW 1,04

This is done in recognition that variable speed drives give a positive
contribution to improve overall energy efficiency.
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= |SO 12759 provides a method to define minimum efficiencies standards for
complete fan untits.

= |n combination with the IEC 60034-30 which sets minimum efficiencies for motor,
the resulting minimum efficiencies for the fan itself can be calculated.

= The detailed standard provides additional guideline for how to include for various
drive types.

= The standard is the basis for the EU directive 327-2011.
“Ecodesign for fans”.
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