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Electric Usage (GWh) for All Offices by
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Fans=15%
HVAC=40% (30%-40%) of HVAC

F L & Jm:1. California Commercial End-use Survey, prepared for CEC by Intron, Inc., March 2006; CEC-400-2006-005
2. May 2013 HPAC Engineering
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[GWh] <lkW [ 1-10 | 10-50 50-100 100-500 >500kW | Total
kW kW kW kW

Centrifugal 9629 6532 | 8284 5931 8962 16125 55463

Axial 2864 1873 | 988 623 143 355 6846

Mixed 167 0 0 0 0 0 167

Others 179 7y, 53 0 0 0 309

Total [GWh] | 12839 | 8482 | 9325 6554 9105 16480 62785

T &

1. Peter Radgen, Fan Noise 2003 £ http://www.isi.fthg.de/e/publikation/fans/fans.htm
2. http://www.isi.thg.de/e/publikation/fans/fans.htm
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Inlet hood Air guide vanes

Mounting feet
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Atmospheric density correction factor table

- A 1.26 120 .14 1.04 1.04 D.a4 044 045 (.85 081 .76 069 088 Li L. ¥ .58
- 20 116 111 i 1.00 .06 0.a nar 042 i.re 0.4 f.ro 064 {0 &l 57 .54

1] 1.07 1.03 054 LB 0.6 0.54 0aa 076 0.7 .68 065 058 056 .53 0.50
21 1.00 094 .31 GET B3 o.ra 0.F5 oFt 1] 0654 .61 055 0.5 G0 Ay
40 094 0as .85 0.E1 orT 0.3 0o a&7 063 O.ED 057 I 048 A6 .44
G0 083 034 a.8n 076 oT3 0.69 066 083 59 0.56 054 048 146 343 D41
ag 0.83 0.7e o0.T7E L 0.6B D.65 082 058 0.56 053 0.51 0448 043 G941 0.38
100 0.rg 075 .71 0.BB 0.B5 .62 059 0.56 .53 .50 048 : 0.43 41 038 037
140 0.71 088 85 062 0.58 0,56 053 050 048 046 043 039 037 0.35 033
180 0.65 082 058 0.56 063 0.561 0.28 046 44 o4z 059 035 034 .32 .30
220 0.59 057 054 .62 0459 047 044 043 .40 .38 0,56 033 a3 .28 0,28
260 0.55 053 .50 48 A48 043 041 035 @37 0,30 D33 030 028 027 0,26
a0d .51 4% 047 fadd DAz 040 (1348 026 .16 (.33 031 oa2e a7 .26 .24
A50 047 045 43 041 .34 0.av (035 033 3z 0.0 024 02¢ 24 .23 b2
400 (144 042 040 .38 036 034 033 031 029 028 nav 024 023 o 20
450 041 038 aar 025 .33 032 0.3 0.2 02T 026 .29 022 021 G20 014
S 0.34 034 .35 033 a3 030 024 02y G.26 .24 .23 02t ] LR 0,18

it HEEhRE EE RS E ARG, o TR F ST E
Mote: When the actual temperature or altitude is not on the table,
the data can be interspersed calculation
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AMCA 210 Chambers )& % 5t

| | | | | | |PL.6
38mm +6 I : I . i :L'_;' 0.5 M_L I
Bmm £6mm [ | (See Note 6) - min.
(1.5in. £0.25in.) | :—H— 0.5 M mi | | | | 38mm +6mm
Variable 02 M 0.5M | | | | 1.5in. £0.25in.
Supply il e e |’--J—T | | 0.3 M mi | | 0.5 J_T ( )
System 0.2 M mi I | f% . Settling Means
17 » lys . -J-: : } | | | } i : (See Note 5)
0 e | I i
I LI ke o P2 L4 I
| lopn 2 | ~ b 1§
e v ! Fan [:) Mo I iy
[> M ¥ i L [ I} I3
P 2 o | } I
l H I I} I
P 1! I
Pl
Settling ; Variable
Means Exhaust System

Setiling
Means
(See Note 4)

Big 15
AMCA 210.7/7% 7 2
o SHERRH O VAINTE BE
TR oA HARSP O E *"’*
BRI Bfe B b i g TP F o

FH kR 1 AMCA210-07

Pys AP
Settling Means
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ISO 5801 Chamber B]:& & *u

Fig.40 (e) Fig.41
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! Dimensions in millimetres
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e) Flow rate determination using multi-nozzle chamber

7R kR - ISO 5801: 2007
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ISO 580122 AMCA 2102 FF 1 i{ B & P54 2 ' ik

AMCA 201 ISO 5801

+1°C +0.5°C
+0.05 inHG(+170Pa) +200Pa
+0.5% +0.5%
t+1Pazs 1% * 3 5B~ +1.5Paz 1% *
= B @ E
+1%: +2%:

+2%: +2%
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1500 [ 960
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i
' ) (5 2 N )i 2) - ‘\}’, ‘);/ :12, By RJ
JE % A 5K EU | China | Taiwan | USA | HIE 7% st
R A
ISO5801 ~ GB/T 1236 %gﬂ‘ﬁ\
37 EL M (Axial fan) M| M | @ | Mdmaft |GB/T10178 , AMCA o
510303 ASHRAE 90.1,
IGCC
RS o AR G R ISO5801 ~ GB/T 1236
T [(Centrifugal forward M M @ M draft | GB/T 10178 . AMCA ASHRAE 90.1,
e curved fan and centrifugal 210/205 : IGCC
EF radial bladed fan)
% SN
B %ﬁiﬁ ii%ﬁ ard ISO5801 ~ GB/T 1236 | \ syip AR 90.1
u A% A .1,
* lcurved fan without e R O M Oraft P ORI LIS AMOA G ee
. 210/205
housing)
R : ISO5801AMCA ASHRAE 90.1,
/tb/)IL}%‘I (MlXCd ﬂOW fan) M M draft 210/205 IGCC
\ ISO5801AMCA ASHRAE 90.1
A s
Fefi s (Cross flow fan) M M Qraft 210/205/220 Gee
_AERERER &’ | £ | 1505801 - AMCA210
% Eeawilpe &’ | £ | 1505801 - AMCA210
I M| M | Q) | £ |1S05801 » AMCA210

IECC -- International Energy Conservation Code
ASHRAE 90.1 -- Energy Standard for Buildings except Low-Rise Residential Buildings

M — MEPS (Minimum Energy Performance Standard)
M Draft -- Energy Conservation Standards Rulemaking Framework for Commercial and Industrial Fans and Blowers, DOE, USA, Jan-28, 2013
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g ¢
Yes
No
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No

ISO12759

GB19761

BEC code /Ashrae 90.1

SS553 /Ashrae 90.1

13S020R0 basically follow ISO12759

High efficiency Appliance Certification
Program (KEMCO)

Processing

Follow Ashrae code
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Second tier minimum energy efficiency requirements for fans from 1 January 2015

Fan types cg’{ggg‘;}r,e&e_%) Ef?sctglcczrcf‘(}fa §>ry Pogvi%r lgan 2 Target energy efficiency Eégggiel&%
0,125<P<10 t t=2,74 " In(P)- 6,33 + N
A, C static e 1 3Bt =< a®) -6, 40
Axial f: 10 <P <500 n target = 0,78 - In(P) — 1,88 + N
ot i s 0,125<P<10 | n target = 2,74 - In(P) — 6,33 + N 5g
: n 10<P<500 | ntarget=0,78 - In(P)— 1,88 + N
0,125<P<10 target = 2,74 - In(P) — 6,33 + N
Centrifugal forward A, C static N a8 (P) 44
2 curV(ie.d faln S 10<P<500 [ ntarget=0,78 In(P)- 1,88 +N
and centrifugal radia 0,125<P<10 | ntarget=2,74 - In(P) — 6,33 + N
B, D total AR . ;
bladed Ean 5 10<P<500 | ntarget=0,78 - In(P)— 1,88 + N 49
Centrifugal backward 0,125<P<10 | n target =4,56 - In(P) — 10,5 + N
curved A, C static 62
fan without housing 10<P=<500 | ntarget=1,1"In(P)-2,6+N
i i 0,125<P<10 | n target = 4,56 - In(P) — 10,5 + N 61
Centrifugal baciorand : R 10<P<500 | ntarget=1,1 In(P)—2,6 + N
curve
: 10<P<500 | ntarget=11"In(P)—2,6+N
0,125<P<10 t t=4,56 - In(P)- 10,5+ N
A, C static tlry i o) 50
) 10 <P <500 n target = 1,1 - In(P) - 2,6 + N
Mixed flow fan
0,125<P<10 | ntarget=4,56 " In(P)— 10,5+ N
B, D total 62
10 <P <500 ntarget =1,1 - In(P)-2,6 + N
0,125<P<10 t t=1,14 " In(P)-2,6 + N
Cross flow fan B,D total nraree n(®) 21
10 <P <500 n target = N
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HHRE Ol A TEE R E N, R 9 AT R L P e
L8000 UL A S S SRR g BT R4 N E R
®1 BOERNESSES

GB 19761—2009

M E EE X Rm R

CHINA ENEAGY LAREL

L2 2. E—-

wamy BAK-000
GB 19761—2009 B0
) Eh R L E Z 7 -
4.3.2.2 45 % GL% TR RUBLLE G A IX P4 L BRI LR 7, R AR TR 2 P B A n Moz 0o REsAS <1 nH=wl
2 WHMBEAYVENTS 3 289 14 ig 28 14 EY 3 24 14
B 9./ % Ld~L5 45<Tn, =065 55 61 21 59 65 68
|7 Na2. SHL G <NeS NoS<SHL B <<Nalo b L1~13 35<Im, =55 59 [ 68 & 69 72
EE-3 2 % 1% 3a 28 14 38 28 12 10, <20 63 1] 72 &6 72 75 69 75 8
I 1.0
7<0.3 &0 a6 69 i g " i 7 P 200, <30 65 71 74 68 74 7 71 7 a0
0.37<0.4 62 68 71 5 " i He i ™ 5<m, <13 6 72 75 69 75 78 72 78 81 P
0.4=<{7<0. 55 55 70 73 B 2 i - 7 B 0.9 155 m, <230 68 i 77 7l 7 80 74 80 83
0. 55<C¥<<0. 75 67 72 75 70 75 78 73 79 83 3.U_érr.-.{;5'__’” ?‘.)__., = -+ = o - .._?:’ =t 3_2_ — 76_,_. = ss_H I:J-. JI-; TR
= ry [ (9]
BE 1: y=d/D,y—— MBI L d— R R 8RR D— PR R . 5%n, <15 66 72 75 69 75 T8 72 78 a1
BE 2. T e G L 8 L O R 1 BB O .
BE 3. SSE KL O 06 B I B BLH 0.8 15<n, <30 ] 75 ] (] 78 81 75 81 84
. — . . . — EEEE L G I 0
4.3.2.3 A LUT 60 Rl 98 RUDL A BB 280 9098 LU T ML B E - 30m, <45 71 77 80 4 80 83 76 82 85
a) 2440 RUHLEE O BEAA A A S B R 0, T RE 3’|‘§?})ﬁx 100, <230 68 74 77 7o 76 7% 7z 74 3
b) 3% 2 thay A JE 0. 55"7<C0. 75, HL8 =10 Bt E KL O B Bf 09 45 S BEE o 0, 2 0.7
St T TR R B 45 SR 7 MR E 2 E ARG i 70 4 i iz i 8l " A L
o) i 3hof AT (FE B AT o 58 AR st i M- A6 BE ) 25 VR Y oh AR D B9 Rl W8 XU, 4R BE O RRESUR . DG ] 72 77 0] T4 79 82 76 B2 a5
% ot 4 R RE- it AL Y71 % 79.2289.5% . 2 %% 5,872 . 20w, <45
e e B ’ S wE | e 7 7 7 76 74 73 79 8
3 4y, =82%. 0.6
4.3.3 TR B AT S AL C¥RE B 5 AR 2 T SRR 4D O 5 PR R 0 3 RLATL » A P B P ek 7 AL 2R 380 . 3.0) 73 78 Bl 75 80 &3 77 B3 a6
<7
o S B 0 40 2 (L R P R LA T8 3 LR N e W | | s | | | s | @ | | ®
£ 3 RAMETFEINOE=TAEECRIBAIEERTR
wnR 0 76 74 72 78 81 T4 &1 2
PLELRCAE 7./ % 10<n, <30
e i P s, EE ] &7 73 76 (it} 5 T8 71 78 &1
it . Nz . S<THL % i
B s LM =<Ne2.5 <No3.5 <Nod.5 El e HE 73 79 82 75 81 84 77 83 a6
— 1 0.5 300ar, < 50—t
34 |24 | 1% |3 |25 | 1% (3% 2% |15 |38 |28 | 1% |38 |26 |18 = 70 76 79 72 77 B0 74 81 84
1.0—~1.4|40<n,<65| 38 | 43 | 46 ) 3] 75 ) 83 i &2 &5 7% B4 a7
S0, <70
1.1~1.3[40<<m,<<65 44 | 49 | 52 "R 72 7 Bu 74 7% &2 76 81 a4
1.0~~1. 2 |40<Trm, =65 46 | 50 | 53 HE 76 81 B4 78 &3 &A 8o &S a8
50<n, <165
1.3~1.5|40<<n,<<65 44 | 48 | s1 wE 73 78 81 75 &0 83 77 82 85
L2~1. s 51 | 55 [ s8 [ 55 | s | 62 Nod. S=HLE
1. 2~1. 4|40<: 65 ﬂ§{m3.5 ks
1.4 ERYLEERREMR 0.4 Dot
3 F2l B i B e BE o (it B5n, <8O M| E3EZE) K
4.5 il R RE IR {E WE |To|75|78|75|80|83 T8 B4 &7 &1 &6 a9
i AALE T REETE R A G TR 1. 32 2. 3R 3% 2 S HUE.
wE (67 |72|75| 72|77 (80| 75 81 1] 78 83 8
0.3 f5m 5. 76 &1 &4 78 83 a6
2/ L m<85 |- B T 1 1 I -1 -1
_Eg )ﬁ\ A 55 A= > Tl,(‘ ﬂ‘;/‘\z & ] 73 78 81 75 80 £
36 Bl R Se ST

WA

o SR T A S 4 T sl B % I Lo L
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Minimum

Fan Certified FEG
Model Efficiency Sizing/ and Energy
Code/ Grade Selection Label
Standard Scope of Coverage (FEG) Window?® Required
2012 IgCC AMCA 205-10 For buildings <25,000 >1hp FEG 71 10 percentage No None
sq ft, stand-alone points
supply, return and
exhaust fans
2013 ASHRAE ANSI/AMCA Buildings other than >5hp FEG 67 15 percentage No Yes®
90.1 205-12 low-rise residential points
buildings
2014 ASHRAE ANSI/AMCA  Buildings other than >5hp FEG 67 10 percentage No Yes®
189.1 205-12 low-rise residential points
(proposed) buildings
2015 IECC ANSI/AMCA  Buildings other than >5hp FEG 67 15 percentage Yes Yes®
205-12 low-rise residential points
buildings
2015 IgCC ANSI/AMCA  Buildings <25,000 sq ft >5hp FEG 67 10 percentage Yes Yes®
(proposed) 205-12 points

Table 3 Notes:
A. Applies fo fan arrays with aggregated motor nameplate ratings
B. Expressed as fan operating point selected to be within a certain number of percentage points of the fan's maximum total pressure (this is a rated value provided by the manufacturer)
C. The list of exemptions below is in ASHRAE 90.1-2013 and IECC-2015. The list is adopted by reference in proposals for 189.1-2014 and |gCC-2015.
1. Single fans with a motor nameplate horsepower of five or less
Multiple fans in series or parallel (e.g., fan arrays) that have a combined motor nameplate horsepower of five or less and are operated as the functional equivalent of a single fan
Fans that are part of equipment listed under Section 6.4.1.1 (in IECC, it is under Section C403.2.3)
Fans included in equipment bearing a third party-certified seal for air or energy performance of the equipment package
Powered wall/roof ventilators (PRV)
Fans outside the scope of AMCA Standard 205
Fans that are intended to only operate during emergency conditions

e - B ]

7k kR © AMCA International InMotion, 2014 it
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i s b 1 H- &% FMEG = 55
(Axial fan) k3 A & FEG = 71 % FMEG = 55
(5 UE N A b s H- &% FMEG = 67
(Backward Centrifugal fan) kA FEG = 80% FMEG = 67
FOE S A b b - & 5% FMEG = 52
(Forward Centrifugal fan) KA FEG = 71 A FMEG = 52
TR KR AR B & 3 2, http://www.energylabel.org.tw/
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103 :

B % (ISO2 AMCA)E 3 = fidp 1%
>Fan Motor Efficiency Grade (FMEG)
»Fan Efficiency Grade (FEG)

~———-FMEG

B % BB Ron S F IR

Typical Belt Drive Fan Typical Direct Drive Fan

?f 7}*' LR Fan Industry: Facing Up to the Energy Challenges, AMCA
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Fan Efficiency Grade (FEG) : kb #3c3 & %
PFEGE * " HrE b 2 dhs TN F o ikl 74 #
Sz F BN L
»FEGE =& b 7 ;,: # 4 § Rkt itk A
R TR AR/ R R b B 0 iR ArE - ¥ e
i J’/@E@a‘wﬁtﬁ PF b 18 e & & o
PFEGim kyp 2 & L2 h R ~ b 82 0k * (PR
FEN(RAERE)ERET 2 b 85 2RI B o

iE R S R %’:ﬁfﬁ‘}""—’»

| e

TR KR AMCAR#205-12, b 5 e & %
ISO 12759 Fan — Efficiency classification for fans, 2010
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AFMEG (Fan Motor Efficiency Grade) : h # 7 #¥3c3 &

SFMEGE_ 5 b 5 22 5p s 22 2 (7 & 423 /424 4 ) eh
TR T S T P N

>FMEGHE_ ¥ jf 5at £ % P b e d £ % o

R TR b AR Rt R
TH IR W dhe K o 2P S {3 RIEEE
112-2004 =X IEEE 114-2001 4% & £z 7_ o

>FMEGA &:27 b %2 5 5 5% /4] b soengFr 2}
Ik BE LA SR W > TFR R B

It 1 BT AEF ~ BRD ﬁﬁ%} >FE s bR AR (R
Fé‘)‘k‘F‘ E" (/E \zé‘ T % )

FAH KR D AMCAH#205-12, b 8 4 hsad & %
ISO 12759 Fan — Efficiency classification for fans, 2010
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N
L3
Qicie d BIRET 5 b #82 FEG

O #6): B BERE L5 710mm

> 1IHAMCA 205/1SO 127592 35 258 > ¥ #3352 F 2 h 3% F 852 5% 2
@i/{}: f:gll_-_ ’ —&t‘v—f %\, o

FEG50 | FEG53 | FEG56 | FEG60 | FEG63 | FEG67 | FEG71 | FEG75 | FEG80 | FEGS85

BIME 3% B a0 RS g ILIRLR

49.7 52.7 55.8 59.1 62.6

> 5 b BWRFL R L 2RTS

% 73.18%PF » ¥ 4rizh f;&aé
FEG75.5 - |
= ol

dobodeo @)}L#ﬁi * 574.4%
EFFEG % 75% ~ 2% 5 70.3%
EFEG: 71% » « FEG*&%B’»
R Bty b BIRIEL B
2 2 RAF B 5 T3.18%FF > F
w3z b 18 5 FEG75% - 15 20 25 30 35 40

(2}
(=]

Peak Total Efficiency, pTE (%)

S
o

(2]
(=]

Impeller Diameter (in)

74 %R : Fan Industry: Facing Up to the Energy Challenges, AMCA
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|DBI I R R - )/ Bk ok

Qicie d RI3EF#55E b 2 FMEG
O #06]: Btk #3‘ B Féﬂif%])‘ 2_ 7 ¥ 5 14.98kW

> 11IRAMCA 205/1SO 127593+ & AR R 4%‘])‘14 X2 b W F R EEAF D
}@;‘ij_‘;« fE s Yo T i’-\ o

FMEG27 | FMEG31 | FMEG35 | FMEG39 | FMEG42 | FMEG46 | FMEGS50 | FMEGS3

27.2 31.2 35.2 39.2 42.2 46.2 50.2 53.2
> T h PR LEAB L 2RBRTRFES
40.14%FF » ¥ &% b 1 5 FMEG39% - Fan Motor Efficiency Grade (FMEG)

13
i
\\‘%
#
&

N :

:
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Fan: 65 percent total efficiency
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— |
|

26.6 hp

[ AP.=55in. wg

Fan: 70 percent total efficiency

B 31.4 hp

20,000 cfm  I—— é
|
|

AP =7.0in. wg
Required flow rate, cubic feet per minute 20,000 20,000
Total system resistance, inches of water gauge 55 7.0
Fan total efficiency, percent 65 70
Shaft power, horsepower 26.6 314
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ISO 5801, Industrial fans — Performance testing using standardized airways

AMCA 210-07, Laboratory Methods of Testing Fans for Certified Aerodynamic
Performance Rating.

ISO 12759, Fans — Efficiency classification for fans
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AMCA, Fan Industry: Facing Up to the Energy Challenges
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Goh Swee Lee, Energy Efficiency Regulations in the Asia Region
AMCA International InMotion.

Mark Stevens, Fan Performance.
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