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AMENDMENT NO. 7 AUGUST 1995 
TO 

IS 2312: 1967 SPECIFICATION FOR PROPELLER 
TYPE ae VENTILATING FANS 

( First Revision) 

(Page 10, clause 14.2) - Add the following matter after this clause: 

'The fan shall be mounted so as to keep the mounting ofthe fan impeller 
( blades) flush with the plane of fan casing end of tbe test duct.' 

(Page 17, clause 14.6 ) - Add the following matter after this clause: 

'c) 0.50 for fans operated on 3 phase 400 V or 415 V 50 Hz supply and rated 
input not exceeding 50 watts.' 

(ETD5) 
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AMENDMENT NO.8 JULY 2000 
TO 

IS 231%: 19(;' SPECIFICATION FOR PROPELLER 
TYPE ae VENTILATING FANS 

( Fint R..,Uiofa) 

[ Page 17, clause 14-'(c) ( see also Amendment No.7) ] - Substitute tbe 
following matter for tbe existing: 

'c) 0.50 for fans of maximum input upto 160 W working on 400/415 vollS, 
three phase SO Hz supply.' 

(ETOOS) 
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II. !S12-lM7 

Indian Standard 
SPECIFICATION FOR 

PROPELLER TYPE ac VENTILATING FANS 
(First Revision) 
o. FOREWORD 

0.1 This Indian Standard (Fint Revision) was adopted by the Indian 
Standards Institution on 24 May 1967, after the draft finalized by the 
Electric Fans Sectional Committee had been approved by the Electro­
technical Division Council. 

G.2 The indigenous manufacture of propeller type ventilating fans has 
steadily been increasing "and this standard has been drawn up to meet the 
nc:c:d for having a uniform basis for assessing the performance of such fans 
tosether with having a unifonn method of testing. 

U An important change made in this revision is the provision of an 
alternative test method for the determination of air delivery employing a 
round duct instead of a square duct as had been specified in the earlier 
edition, since it was found that the latter was not giVing reproducible and 
repeatable results sometimes. Even in method employing a round duct, 
two methods have been specified, one suitable for all sizes of fans and the 
other for fans of 900 mm and larger sizes. 

()pportunity of this revision has also been taken to make many more: 
tditori&f changes to linr. up with the accepted provisions in other similar 
standards including acceptance of the temperature-rise values now adopted 
in Indian Standards for motors. 

0.4 In preparing this specification, the general aspects accepted in the lEe 
Publialtions on electric fans have been adopted. 

o.s This standard is one of a series of Indian Standard. ~ifications on 
electric fans. Other specifications published so far in the senes are: 

IS : 374-1966 Electric ceiling type fans and regulators (,,&Dtttl mIisiGn) 
·IS : 555-1960 Electric table type fans and regulators (M1isd) 
tIS: 1169--1957 Pedestal type electric fans 

IS : 1709-1960 Fixed capacitors for fans 
IS : 2997-1964 Air circulator type electric fans and regulators 
IS : 3588-1966 Electric axial flow fans 
IS : 3963-1966 Roof extractor units 

.Sccund rnilioa i9 1967. 
tSince ,.,..,ited. 
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IS • 2112 - 1116'7 

0.6 This standard contains clauses which call for agreement between the 
purchaser and the supplier and which require the manufacturer to lupply 
certain technical information at the time of placing orden. The relevant 
clauses are 6.5,6.8,9.2,13.3 and 14.1 (,,, tdso Appendices A &nd B). 

0.7 For the purpose of deciding whether a pau.1.icular rcquircDu:nt of this 
ltandard is complied with, the final value, observed or calculated, CllpfCIIing 
the result. of a test, shall be roWlded oft" in accordance with IS : 2-1960-. 
The number of significant places retained in the rounded oft' value should 
be the same as that of the specified value in this st&ndard. 

I. SCOPE 

1.1 This standard covers ac single- or three-phase propc1ler type vcntilatiac 
fans, such as exha1,llt fans, wall fans, window fans, pble-end. fans, port-bole 
fans, bulk-hC2d fans, kitchen fans and dark room fans ror use at voltages not 
exceeding 250 V lingle-phase or 440 V three-phase, and their associated· 
speed regula ton, if any. It does not cover ind.irecdy driven fans. 

2. TERMINOLOGY 

2.0 For the purpose of this standard, the following definitions shall apply. 

2.1 Propeller FIUl - A fan in which the air IC2ves the impeller in a direc­
tion substantially parallel to its axis, designed to operate norm.al1y ~ 
&ec inlet and oudet conditions. 

2.2 M01lDtiag - The mounting of a ran is the means of attaching the &n 
system (motor and blades) into the required position. 

2.3 Caahag - A ran mounting incorporating means for weather pro~tion 
and for limiting the vision through the fan opening or both, or minimizing 
the entry or daylight. The casing mayor may not provide means tor 
guiding the air into the impeller and through the thickness of the wall or 
other partition. 

2.4 Shutter - A mC2t1S for preventing the flow of air through tlu: fan when 
the ran is not running. The shutter may be part of the fan casing or may be 
a separate auxiliary. The shutter may be automatically operated by the air 
stream produced by the fan or it may be manually operated by corda or 
other device permitting control from an accessible position. 

2.5 RadDg - A statement of the operating characteristics assigned to the 
fan by the manufacturer when tested in accordance with It. 
2.6 aated V oItap Ilaa&e - The voltage limits .. iped to. the fan by the 
manufacturer &nd markeCI on it. 

2.7 Rated Voitap - The voltage assigned to 'he fan by the manufacturer 
and marked on it. 

·R.ulca ror roundiq off numerical values Crm.d). 
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IS I 2312 - 1967 

2.1 Rated Freqll .. CY - In the case of ac fans, the frequency assigned to 
the fan by the manufacturer and marked on it. 

2.9 Rated Freq ... cy ..... - In the case of ac fans, the limits of 
frequency auigned to the fan by the manufacturer and I)l3rked on it. 

2.10 aated Speecl- The rotational speed specified by the manufacturer at 
which the fan develops the specified output at the rated frequency and rated 
voltage. 

2.11 Rat_lapat - The input assigned to the ran by the manufacturer and 
marked on it. 

2.12 CooUaa AIr TeDlJMrata.re - The temperature of the surrounding 
Atmosphere in which the fan operates. 

2.13 Typn of Badotl ..... of Moton aad Replaton 
2.13.1 Totally.Eneumtl TyJH- An enclosure which prevents circulation of 

air between the inside and outside of the case, but not necessarily 'air-tight'. 
2.13.2 Ventilat,tl TyJH- An encIOIIure in wmch the ventilation is not 

materially obstructed while the live parts are protected mechanically against 
accidental or careless contact. 

2.14 ImpeUer DIameter - The maximum diameter of the circle traced 
out by the impeller. 

2.15 ServIa Val .. - The air delivery in m'/min divided by electrical 
power input to the fan in watts at the voltage and frequency specified for the 
telt. 
2. t6 Blad. Sweep - The diameter of the circle traced out by the extn:me 
tips of the fan blades. 
2.17 lb. 01 Faa - The blade sweep in millimetres. 
2.18 PIaae 01 Faa iliad .. - The middle plane of the solid of revolution 
traced out by the fan blades. 

2.19 PIaa. of hemometer Vaae. - The middle ptane of the solid of 
revolution traced out by the vanes of the anemometer. 

2.20 Te.t Plaae - The horizontal plane containing the plane of the 
anemometer vanes. 

2.21 la.aladoa 
2.21.1 Doubl, Insulation - Denotes insulation comprising both functional 

insulation and supplementary insulation. 
2.21.2 FlI1I&tional Insulation - Denotes insulation necessary for the proper 

functioning of equipment and for basic protection against electric abock. 

2.21.3 Suppl,mmtmy InsrJation (Pro"ctivI Insula'"",) - Denotes an inde­
pmdent insulation provided in addition to the functional insulation in order 
to enaure protection against electric shock in C4IC of failure of the functional 
iuulation. 
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IS • 2312. 1967 

2.21.4 &inJorcetl InsrJaJion - DenotCi an improved functional insulation 
with such mechanical and electrical qualities that it provides the same 
degree of protection against electric shock as double insulation. 

2.22 Velocity Pre ...... - The pressure equivalent of the air velocity at 
any particular pom. 
2.23 Static Pre ....... - It is the difference betwer..n the absolute prelSure 
at a point and the absolute pressure of the ambient atmosphere (absolute 
pressure which is exerted equally in all directions at a point). 

2.24 Type Tnt. -- Tests carried out to prove conformity with the require­
ments of this standaro. These arc intended to prove general qualities and 
design of a given type of fan. 

2.25 RoatiDe Te." - Tests carried out on each fan to check the essc:ntial 
requirements which are likely to vary during production. 

2.26 AcceptaDce Tnt. - Tests carried out on samples selected from a lot 
for the purpose of verifying the acceptability of the lot. 

2.26.1 Lot - All fans of the same type, grade, cat~gory and rating, 
manufactured by the same factory during the same period, using the same 
process and materials. 

3. SIZES 

3.1 The following shall be the preferred sizes: 
200, 300, 380, 450, 600, 900, I 200 ahd I 500 mm. 

Non - Sizes of fana specified above are subject to a tolerance or ± 5 10m. 

4. RATED VOLTAGES 

4.1 The preferred rated voltages for ventilating fans shall be 230 or 24() V, 
lingle-phase and 400 or 415 V, three-phase (SII IS : 585-1962·j. 

5. RATED ntEQ,'VENCY 

5.1 The standard frequency for ac fans shall be 50 Hz. 
NO'I'& - Nevertbeleu. ran. made for other &eq_cies ahall be CODIiclcncl 10 comply 

with thia apecificatioD provided they do 10 in aU other n:levant rapedI. 

6. DESIGN AND GENERAL CONSTRUcnON 
6.1 Motor Eaclo8are - The enclosure of the fan motor shall be of the 
totally-enc1oscd type. 
6.2 Sta-pap - Stamping'S of fan motors shall be made from e~ectrical 
steel sheet (m IS: 648-1962t. IS : 649-1963! and IS : 3024-1965§). 
----------~,~----·Vol .... ADd hla-CY for ac: tranamiaioo and dilb'ibution IJItCmI (rwiMI). 

tSpec:ific:ation tor IteeI .hcetJ (or mapctie circuits of power electrical apparatuJ (0011-
oricDted 1tceI) (...;.N). (Second reviaioD in 1970 ). 

tMetbodl O(teItinC ateel aheetI for rMlDetie cireuits of power clcc:trical apparatul (rm.t). 
,Specification for electrical ateel ahcdl (orimtllld). 
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II , 2312· 1967 
6.3 Blade. 

6.3.1 The fan shall be fitted with two or more well balanced blades made 
from metal or other suitable material. The blades and blade camera .haD 
be securely fixed so that they do not loosen in operation. 

6." MOUQtbag - The means provided for securing the fan mounting or 
fan casing to a wall, partition or window shall be such as to provide._ .~ure 
fuciug without damage. Where the casing contains members to be clamped 
against an exterior wall. these shall be capable of being sealed to prevent the 
ingress of rain water at the point of attachment. 

6 .... 1 A resilient mounting implies the provision of rubber or other 
flexible member separating the motor from that part of the mounting or casing 
intended for attachment to the wall, the degree of flexibility being such as to 
reduce substantiaIlt' the transmission of motor vibration to the support on 
which the fan is mounted. 

6.5 Gaarcb - Suitably designed guards shaH be made available by the 
manuiacturer for supply on request and shall be fitted either to the inlet 
or the outlet side, or th, both prevent accjd~ntal contact with the rotat. 
ing blade.. The guards shall be securely attached and adequately 
rigid to resist accidental contact with the blades. When the guards 
are in two pieces, positive locking arrangement to keep the two piece. 
together should be made. ' 

6., IL • Re.istauce -,- No readily flammable material shall be used in 
the construction of fan and regulator. Moulded parts, if ~d, shall be of 
such materials as will withstand the maximum temperature attained in the 
adjacent component parts. 

6.7 Moisture Retd.tauce (for Regulator. Ouly) - Only suitable 
material which is resistant to moisture shall be used and the speed regulator 
sball be capable of withstanding the moistureproof ness tcst specified in 14.4. \ 

6.1 Bearbaa- - If necessary, the manufacturer shall, on inquiry, furnish 
information about the type of bearing and instruction for their proper 
lubrication (SII Appendix A). 

6.9 ....... dtor - Capacitor shall be easily replaceable and placed at 
auflicicnt distance from the windings, so that its maximum safe working 
temperature is not exceeded. Capacitors shall be clearly marked with the 
maximum safe working temperature, and the corresponding voltage and 
capacitance. Capacitor shall comply with IS : 1709.1960*. 

6.10 Pntecdve Meuaru - The fans shall have proteetive insulation CIt 

~ capablo ~ being earthed. A fan with protective insulation may be ~ 
all-inauJatcd construction or have either double insulation or reinforced 
iDIuIation. 
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IS I 2312 - 196'7 
6.10.1 In the case of fans intended to be earthed, an earthing lenninal 

of adequatl! current-canying capacity conveniently located and easily 
accessible shall be provided. In the case of fans for use on three-phase, 
two separate earthing terminals shall be provided. 'The earthing termmal(s) 
shall be indelibly marked with the symbol ... 

6.11 Protecdoa Aphast Direct Coatact - In the assembled fan, live 
parts shall not be accessible with the standard test finger (see IS : 1401-1959·) 
In the case of a double insulated fan, both functionally insulated parts and 
live parts shall not be accessible to the standard test finger. 

6.12 ImpeU .... - The impellers of the ventilating rans shall be well 
balanced. 'The blades and blade carriers shall be securely fixed so that they 
do not loosen in operation. 

7. FINISH 
7.1 AU the surfaces of both fan motor with blades and regulator, if any, 
shall be of corrosion resisting material or shan be suitably and durably 
protected against corrosion. 

8. INSULATING MATERIALS 
8.1 Windings of fans and regulators shall be insulated either with Class A, 
Class B or with Class E insulating materials which comply with limits of 
temperature-rise specified in 14.3 and moistureproof ness test (for regu­
lators only) specified in 14.4. These insulating materials are detailed in 
IS : 1271-1958t. 

9. SPEED REqULA TORS 
9.1 Eaclosare - Enclosures of the Can regt:lators shall be either oC the 
ventilated type or the totally-enclosed type. 
9.2 It is not usud for Cans covered by this specification to be provided with 
regulators. However, if regulators are required, this shall be a matter of 
agreement between the purchaser and the supplier. 
9.3 Whele a regulator is provided with a capacitor not permanently 
con:'l.ected acros..'l the motor terminals, provision shall be made so that the 
capacitor is discharged when the regulator is in the OFF position. 
9.4 The regulator handle or knob shaH be either of insulating material or, 
if of metal, it shall he adequately insulated electricaUy and the-rmally. All 
metallic parts associated with it shall be protected from accidental contact. 
9.S The regulator handle or knob shaH be so placed that it may be safely 
and conveniently manipulated with definite positioning action. The handle 
or knob shall be 50 designed that it does not become loose in we. The 

• Specification for accessibility test probes. ( Since rni,,.d). 
tClassification of insulating material. for elf!Ctricod machill~ry and apparatus in relation 

to their thermal stability in service. 
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R.UNNlNG and OFF poeitiona of the reguJator ahall be distinctly and clearly 
marked and the indicator on the operating handle or knob shall c:orrectly 
indicate the position of the regulator. ' 

9.6 The mechanism of the ~tor Iha11 be 10 designed as to ensure poaitive 
contact at each running position. In the case of inductance type regulator, 
it is essential that the circuit should be opened between contacts in order 
to avoid short circuits on the choke. 
9.7 The regulator shall have mecbanicaI stops for the regulator 
moving contact to prevent accidental contact with the metallic body 
of the regulator in the CVt:Dt of forced overt:ravel of the knob. 

10. STARTING 

10.1 The fan shall be capable of starting up from rest when 85 percent of 
the rated voltage is applied. 

11. INTERCHANGEABILITY 

11.1 The motor of the fan of a particular size and model and its associated 
regulator and set of blades shall be interchangeable such that the perfor­
mance of the fan keeps within limits specified in this standard. Components 
of a particular model and size of fan, its associated regulator (tf any) and set 
of blades shall be interchangeable. 

12. 8IJ..BNT OPERATION 
12.1 Precautiona shall be taken in the manufacture of fans and regulator! 
to ensure a reasonable degree of silence at aU speeds. 

NOTB - 'The need for specifying limit. of noise levela ( acoultical ) of the fanl 
is recognised. However, it baa not been found pouible to specify these limit. at 
prelent on account of: 

a) dependency of these Iimitl on the actual location of the fans, 
b) lack of data on the acceptable noise leveb for different applications, and 
c) lack of agreed d('finition of noise level and method of (,valuating the same. 
The criterion of noise level may, therefore, bl' subject 10 an agtl'cmcnt between 

the manufacturer and the purchall'r. 

13. MARKING 

13.1 Each fan shall be indelibly marked with at least the following infor­
mation: 

a) Manufacturer', name, trade name of fan (ifany) and number; 
b) Rated volc.ge(s) or voltage range and number ofphascs; 
c) Frequency or fiequcncy rangcofpower supply, ifofac; 
d) Consumption in waUl at teat speed; 
c) Size of fan; 
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f) Rated.peed of fan in rev/min; 
I) Line current. 

II I 2S12. 1161 

h) Directioa of rotation (marking ahould be ofpermaneDt nature); and 
j) Country of manufacture. 

13.2 In the c:aac of a fan provided with an cartbina terminal or contact, it 
aball be indelibly matked with the Iymbol' * '. 
13.3 For additional information that the manufActurer may be requaced to 
IUpply, su Appendix A. 

11. Propc1ler type ventillting electric .... may aIao be marked with the 
Standard Mark 

13;!f The use of the Standard Mark is governed by the provisions of the 
Bureau of Indian Standards Act, 1986 and the Rules and Regulations made 
thereunder. The details of conditions under which the licence (or the use of 
Standard Mark may be granted to manufacturers or producers may be obtained 
from the Bureau of Indian Standards. 

14. TESTI 

14.1 Gea'" - Tests shall be classified as type, acceptance aDd routine 
ta... Acceptance teats, if requested, .. hall be made on IUIlples lCIectcd 
accon:Ung to a method of aampling agreed between the purchucr aad the 
manufacturer. A recommended method of samPlinr is givco in Appcadix B. 
Type tests shall be carried out on three samplcs. 

14.Ll The followina are the dift'erent tea .. : 

a) T7PI Tuts 
Starlin, {lo.l)1 
Air delivery (iU). 
Temperature-rise (1403), 
Moilturcproomcss (for regulaton only) (14..), 
Mechanical endurance (for regulaton ol11y) (14.5), 
Power factor (14.&), 
ac lcabp (14.1), 
Test for capacitor. and 
All acceptance tes ... 

b) ~'1I4ne' Tuls 
High vol tap (14.1). 
lnaulation-raistance (IU), 
Earthing continuity (14.10), 
Electric&1 input (1"11). and 
Fan Jpeod (14.12). 
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c) Roulill4 Tests 
Flash test ll4.13), and 
A simple running test to determine that the fan is in working order. 

14.1.1.1 If the high voltage test is to be repeated it should be done 
at 85 percent of the test voltage specified in 14.8.2. 

14.1.2 Limits oj E"or oj Electrical Instruments - The error in the indicated 
value of ammeten, voltmeters and wattmeten shall not exceed 0·5 percent 
of full scale value for instruments used for type tests. For routine and 
acceptance tests, industrial class instruments (see IS : 1248-1958·) may 
be used. 

14.1.3 Test Voltage - The voltage at which the tests are conducted shall 
be as follows. 

14.1.3.1 When a rated voltage is indicated on the nameplate, the test 
shall be conducted at the rated voltage. 

14.1.3.2 When a rated voltage range is indicated on the nameplate, 
the test shall be conducted at the mean of the upper and lower limits of the 
range, provided that the upper limit does not exceed the lower limit by more 
than 10 percent. 

If the upper limit exceeds this value, the test shall be conducted at the 
voltage corresponding to either the upper limit or the lower limit whichever 
is more unfavourable to the particular test. 

14.1.4 LirtUU oj Yolldg' Variation - The variation in the voltage shan not 
exceed ± I percent of the test voltage during air delivery tests. While 
taking the current and watt readings during these tests, however, the voltage 
shall be maintained at the test voltage. 

14.2 AIr DeUvery Ten - One of the following three test methods shall 
be used for determining the air delivery of the fan. The test shall be carried 
out with guard, if any, removed. 

lUI TIS' MIIW No. 1 (Employing a Square Dud) - To the inlet side of 
the fan shall be attached an airway of square cross-section (se. Fig. 1) 
having sides" and length Ii-x, x being not less than 1'5 times the diameter 
of orifice in which the impeller rotates. To the inlet end of this airway 
shall be attached a mouthpiece of length lx, havin~ an included angle 
of 20 d~ converging towards the fan, and a radial flange at its inlet 
end of WIdth -lx. 

14.201.1 The average air velocity shall be determined by readings of a 
vane anemometer taken across a plane measurement 1/3" from the fWlction 
of the mouthpiece with the inlet airway. The anemometer shall be placed 
au\,;cessive1y at each of the locations defined in Appendix a, being supported 
by wires or other meana giving negligible obstruction to the airflow aeeross 
the section . 

• SpeciJication for electrical iDcUcatins inltruments. (Since reviled). 
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c:::1 :J 
I 

... --x+--_ ... 

VELOCITY BY 

,~. ---t--=v.l~ 
I ... 

----'- 2" 
Fla. 1 SQUARE TBsTINo DUCT FOR PROPELLER FANS 

1 f.2.1.2 The measurement of air velocity shan be taken at each location 
to each reading occupying an equal interval of time not less than SO acconds. 
Each reading shan then be corrected in accordarite with any' calibration 
correction of instrument. The arithmetical mean of the velocities so 
obtained shall be taken to be the average velocity of the Air &owing in the 
airway. Care shall be taken to scc that the airflow throuah the anemometer 
is in the direction for which the instrument is calibrated. 

14.2.1.3 The average velocity so obtained, multiplied by the cross­
sectional area of the airway at the plane ofmeasurcment shall be taken to be 
equal to the intake volume. 

14.2.2 TIS' ~/,l/uJd No.2 (Employing a Round Duel> - To the inlet side or 
the fan shall be attached a cylindrical airway of diameter D not less than 
1·5 d, where d is the diameter of the orifice in which the fan rotates (se, Fig. 2). 
To the inlet side of the airway shall be fitted a conical mouthpiece of length 
D/4 having an included angle of 60 degrees converging toWards the fan, 
and a radial flange at ita inlet end of width D/25. The totallcngth of the 
test duct including the conical mouthpiece shall not be less than 2D. 

The average air velocity shall be determined by readings of a vane 
anemometer from measurements across a section D from the fan end of the 
cylindrical airway. 

II 
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For the air delivery test, the cylindrical airway shall be considered to be 
divided into a number of equallquare ar~ by lines parallel to the diameter 
D as shown in Fig. 3 esu P 13). Measurements shall be taken with tho 
centre of the anemometer vane wheel at the centre of each area, as shown 
in the 6aure. The number of areas shall be determined by the ratio of D 
to the dlameter of the ring shrouding the anemometer vanes, the relation­
ship bcinglhown in the table under Fig. 3. 

d, ORIFICE OIA 

-
AIR 

-+~----. 

-

Flo.:l RoUND 1'urJNo DUCT FOR. PaOPBLLE1t F AMI 
BY TUT METHOD No. 2 

14.2.3 Ttl' MIIMtJ No.3 (Employing a &und Duel) - To the inlet aide of 
the fan shall be attached a straight cylindrical airway of diameter D and 
of minimum length 3D (Sll Fig. 4 on P 14). D may differ from the fan inlet 
diameter d by not more than 20 percent longer or 5 percent smaller, a conical 
expander or reducer of 150 maximum included angle being used to connect 
the ran to the airway, a. shown in Fig. 4. To the inlet end of the test 
airway shall be fitted a conical mouthpiece of length D/4, having an included 
angle of 60 degree converging towards the fan, and a radial flange at its 
inlet end of width D125. The total length of the test duct including the 
conical mouthpiece shaUnot be less than 3D. 

The average air velocity shall be determined by readings of a vane 
anemometer from measurements across a section D/2 from the straight 
portion of the inlet end of the cylindrical airway. The velocity pressure 
will be computed from the average air velocity so determined. 

For the air delivery test, the cylindrical airway shAll be considered as 
being divided into a number of equal square areas by lines parallel to the 
diameter D as .hown in Fig. 3. Measurements .hall be taken with the 
centre of the anemometer-vane wheel at the centre of each area,' as shown in 
the figure. The number of areu .hall be determined by the ratio of D to 

12 

Free Standard provided by BIS via BSB Edge Private Limited to Anurag Tripathi - 
Satna(tripathianurag42@gmail.com) 49.36.182.100 [for non-commercial use only].



a.2S12·1M7 

the ....... tJl the ring shrouding the anemometer vanea, the re1atioDlbip 
beiaK shown in the table under Fig. 3. The average fan static praaure 
lhalfbe detsmiiaed by a water manometer from measurements taken ac:r'OlS 

~--------------o--------------------~ 

D 

+ and aboYe but leu chaw , ~ 

5 aDd abov. but 1_ than 8 ~ 

8 aDd above but _ then U ~ 

15 ~ or ... _ 

SU8!.NISIOH 0' 
EAcJI DIA 

" 
3 

!i 

7 

9 

~ _ Diameter or anemometer. 

Flo. S MaTHoD o. DrvmlMO THE AREA OF AIRWA.Y 

13 

NUMBER Of 
RUDING' 

5 

9 

13 
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1--- 0 --.,.. 

-
AIR 

-

1"10." RoUND TuTINo DUCT rOll PJtOPBLUll F ANI 
BY Tur METHOD No. 3 

a lection D, Min, from the fan end of the cylindrical airway. For this 
purpose, there shall be four side-tappings at this plane equally spaced at 
90° on the cylindrical duct. The bore at the surfaces of the airway shall 
not exceed 5 mm in diameter and shall be straight, uniform and at right 
angles to the duct for at least two bore diameters. The openings shall be 
flush with the duct and free from burrs and countenunks. The four side­
tappings shall be connected to one limb of the manometer, each conl1ection 
being of the same length a:ld bore to minimize the effect or flow due' to 
difference of pressure at the tappings. The outer limbs of tlae manometers 
shall be opened to the amuient atmosphere and the manometer reading 
shall Le taken as the average'tatic pressure in the airway. 

14.2.3.1 Compul4tion of air delivery in test method No.3-The following 
formula: shall be applied for the computation: 

Weight per unit volume of ~tmOlpheric air ~t test section. 
Jr _ 1'205 B +_0'0737 p. '>(. 293 k I S 

I X 760 ( 273 + I) g m 

which may be very closely approximated as 

B + 0'073 7 P. 293 
W, - 1'2 760 X (273 + t) kg/rna ................... (I) 

[taking 1'~05 kg/m' (approximated to 1'2 kg(mll) as the weight of 
the standard air at 20°0 and 760 mm Hg ]. 

where B -. barometric pressure in mm of mercury at the'time oftestj 
p. _ static prcssuI'e in mm HtO; and 
t - temperature of:lir under test, °0. 

Velocity of air, Y - 16000 ~ ~c m/h .,.,', .. , , ••. ,",. (2) 

14 
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where 
p. = velocity pressure in mm H.O. 

Average velocity of air in the airway, V =- ~ m/h .............. (3) 

where 

Q. = quantity of air discharge in airway in ma/h, and 
A = area of airway in duct in m2• 

F ·· 1 . . L rlction oss in auway, PI = 0'021.> x P. 111m H~O . . . . • • • • •• (4) 

where 
Land D are the length and diameter of airway in meters. 

The air discharge through the test duct is calculated first by applying 
equation (3); V having been previously obtained from anemometer measure­
ments. 

The velocity pressure equivalent to the average air velocity V (deter­
mined from anemometer measurements described above) is found out by 
applying equation (1) and (2). Corrections shall then be applied to this 
figure for the friction loss and the loss in velocity pressure due to the develop­
ment of static pressure caused by the restricted air movement. 

The friction loss is determined by applying equation (4). 
The corrected velocity pressure (P.) c (which is the velocitr pressure 

corresponding to the idealized free flow condition where the fricl:)n loss 
and static pressure development would be negligible) shall be giyen by: 

(P.) c = (P.+P,+P,), mmH.O .......................... (5) 
The corrected average air velocity (for free flow condition) shall then be 
given by: 

V. ::3 16000 V (P.) C mth ............................ (6) 
W, 

Finally. the corrected air discharge (under free flow condition) shall be 
given by: 

Q.. a: V. X Aznl/h ........•. " ............•.•....••.......•. (7) 

143 Temperature-Rl •• of Faa Motor aael Replator (Type Tnt) 
14.3.1 P,rmissibl, T'mjUrature.Ris, - The fan motor and regulator shall be 

tested at any cooling air temperature not exceeding 40°C, but whatever may 
be the value of this temperature, the permissible temperature-rise wheh 
measured as described in 14.3.3shaU not exceed the limits given in Table I. 

14.3.2 MltUllf'mtI'III of Coolin, Ai, T mapnatur, During T ISIS - The cooling 
air temperature shall be measured by means of several thermometers placcc1 
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at dift'erent points around the ran IDOtor at a diatanc:e of one to two metres, 
and protected &om all heat radiationl and extraneous droughta. The 
thamometen used for this test shall be accurate to ±()'5 deg. 

The value to be adopted for the temperature of the cooling air during 
a tat ahall be the mean of the readings of the tlfermometen tabn at equal 
intervaJa of time during the last quarter of the duration of the telt. 

IUS M,asur""".' of Tmtpf1aM,.Riu - The temperature-rise measure­
ments shall be canied out by the method indicated in Table I t immediately 
after the air delivery test or after the fan baa been I'tQ:l long enough to eaaure 
that temperature-rise has reached a constant value. 

SL 
No. 

(1) 

i) 

il) 

iii) 

iv) 

v) 

vi) 

TABLB 1 PERMI8SIBLE LIM1TS OF 'l'EMPERATVIUWUIB 
(Clmutl 14.!.! .114 14.3.3) 

PAJlT OP MOTOR OR Tuu>aRATUu·1lJD ManlOD OP 
bOVLATOR A \ MLUUUIIUT 

ClaaaA ClauD Cl .. E 
lnaulation Insulation lnaulation 

(2) (3) (4) (5) (6) 

lnaulated windings oC moton 60deg SOdeg 75" C21aqeol 
rlll ... ace 

Cora in conta~ with inlulated SOdeg 70 des 6S des 'I'benDametcr 
wiDdiDIl of moton 

l1ninlulated parts oC moton in· The temperature-rile .haH in no 
eluding cores not in contact cue reach .uch a value chat 
with insulating material there i. a rilk of tzUury to any 

inlulating material on a4jac:ent 
parts 

lnaulated windinr' if any, of 60deg SOder 75 des a::.:ce resulator (wit continuoUi 
running on any contact) 

ResuJator reailtance unit (with The temperature-rile IIhall not Thermometer 
continuous running on any reach auch a value that there 
contact) ia a rilk of i~ury to any in· 

aulatinlt material on adjacent 
part 0 the regulator 

External aurface likely to be 40 des 40 des 40 des Thermometer 
touched durinl normal usage 

NOTa I - The thermocoupb, if used. should be applied GDly to extemallUl'face which 
may be reached by an ordinary thermometer. 

NOTa 2 - The temperature-rise values given above are for fanl normally made to 
thil.pecification to work in cooling air temperatures not exceedin,40·0. NWertheIaI. 
Cana made to work in higher coolin I air temperatures may be rCprded u ~ 
with tbia speeifieation, Provided the temperature-rile values are reduced ~ 
to the lDcreue in coolin, air temperature. Such fana IIhall be lpecially marked. 

16 

Free Standard provided by BIS via BSB Edge Private Limited to Anurag Tripathi - 
Satna(tripathianurag42@gmail.com) 49.36.182.100 [for non-commercial use only].



IS a 2312. 1967 

14.3.3.1 All temperature-rises to be measured by thermometer method 
[items (2). (3). (5) and (6) ofTabl~ I)' shall be taken at the hottest accessible 
surface of the part, as also on the parts which are likely to cause injury to 
any adjacent insulating material. 

14.3.3.2 The method of measurement of temperature-rise by change 
in resistance tOr. copper conductors is given below: 

The temperature-rise ' 2-/1 may be obtained from the ratio of the 
resistances by the formula: 

1.+235 R: 
= 

t1+235 R, 
where 

R: ::.. resistance of the winding at temperature 12 (OC) at the end of 
the test, and 

Rl = initial resistance of the winding at temperature'1 (0C) (cold). 
From the above, the hot temperature (/2) may be expressed as: 

R, 
I, = -- (/1 +235) -235 

Rl 
14.4 Moi.tureproofDes. Test (tor Regulators ODly) (Type Te.t)­
The regulator. if any. shall be subjected to and shall satisfy the tetts specified 
in 14.8 and 14.9. immediately after having been placed for a period of 24 
hours without current being passed through the motor and regUlator, in 
a closed receptacle in which relative humidity is maintained between 90 
110 95 percent at any temperature chosen in the range of 40° to 50°C. 'What­
ever temperature is chosen for this test it shall be maintained constant to 
within ± I deg. 

14.5 Mechanical Ead1D'aDCe Te.t (for Regulator. ODly) (Type 
Te.t) - The regulator shall not show any sign of functional impairment 
when subjected, without applying electrical power, to a test of at least 5000 
operations, an operation including a full cycle of movement from the OFF 
position to the FULL speed position (or to the other extreme position) 
and back to OFF. 
14.6 Power Factor ( Type Test) - The power factor of the fan when 

tested at the test voltage and the highest speed of th~ fan shall not be less 
than: 

a) 0'90 for capacitor type fans, and 
b) 0'60 for non-capacitor type fans. 

14.7 ac :...kale Te.t (Type Te.t) 
14.7.1 The fan shall be made to rest on a base well insulated from earth 

and a lingle-pole chanl(cover shall be arranged as shown in Fig. 5 to 
connect a multirange mIlliammeter between frame and each live part of the 
ran in turn. 
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Nora I - To avoid risk to the milliammeter a luitable high resistance with a muntin, 
tWitch may be used in aerieI with the meter. Tbe Ihuntinli .witch mould be kcpt open 
to Itart with and when it it enauc:d that the meter il .. re In ooth the position. or the 
cbanpover tWitch, the shunting awitch ,hall be doled and readings taken. 

Nora 2 - If interference luppraaion devices are fitted to the ran they .hall be diI­
CODftectecl duriq the teat. 

MULTI-RANGI 
MWAMMITER 

LINI I 

LIN' 2 

FIG. 5 CoNNECTIONS POR. 11IE MEAsUREMENT OF LEAKAGE CURR.ENT 

1<1.7.1.1 The resistance of the measuring circuit shall be 2000 ± 100 
ohma. 

14.7.1.2 Care shall be taken that normal earthing conn(Ctions are not 
made. It is recommended that the fan should be s,",pplied through an 
isolating transformer; otherwise the fan shall be insulated from earth. 

14.7.1.3 The test .hall be made with ac except in the case of fans for 
dc only, when dc should be used. 

14.7.1.<1 The milliammeter used to measure the leakage current should 
have an impedance small in comparison with that of the circuit under test 
and be of a type not appreciably affected by current wave forms. 

14.7.2 The fans shall be connected to 1·1 times the rated voltage or to 
I· J times the upper limit of the rated voltage range, and operated as 
in normal use for a period of at least 10 minutes. The leakage current which 
may flow from any pole \)f th~ suppiy mains to the accessible metal parts and 
metAl foil on external parts of insulating material, connected together, shall 
he measured under operating conditions. 

14.7.2.1 The lc:akage current shall be measured with the milliammeter 
connected altC'l"nativeJy to line I and line 2. 

14.7.3 The leakage CUl"rent for either of the positions (SIt 1<1.7.2.1) shan 
not exceed 300" A (peak). 

14.8 Hlp Volta •• Teat (Typ~ Test) 
14.8.1 The high voltage test shall be applied to all new and completed 

fan moton and regUlators in normal working conditions with all parts in 
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place except the cat-citon which should be disconnected. This test should 
preferably be done unmediately after the temperature-rise test (IU). 

14.1.2 An ac test voltage at any convenient frequency belween 40 to 60 
Hz of approximately sino-wave fonn shall be applied and maintained for 
one minute without .howing any kind of breakdown or flashover. The 
test voltage .hall be applied as follows: 

a) FM'lfIII IMtM'S: 

I) Between live parts and body in the case of motol'S 
intmded to be earthed 

2) Between live pans and other inaccessible metal 
parts (that is, over the functional insulation) 
In the case of double insulated motors 

3) Between the inaccessible metal parts and the 
body (that is, over th~ supplementary insula-

• tion) in the case of double msulated moton 
.) Between live parts and body (that is, over the 

reinforced insulation) for reinforced insulated 
moton 

b) FM' "gul4uJrI: 

I) Between any terminal and the body 
2) Between the terminals with the rqulator in the 

OFF position 

I 500 V 

1 SOOV 

2500V 

.OOOV 

1500V 
1500V 

14.8.3 At the end of one minute, the test voltage shall be removed and the 
insulation-resistance test conducted as in 1409. 

14.1."' The high voltage test as an acceptance test, shall be done at 85 
perceDt of the test voltage specified in 1"-8.2. 

1"-9 Janlado~ce Test (Accept.ace Teat) 
1"-9.1 The insulation-resistance test shall be carried out on fans and 

regulaton immediately after conducting the high voltage test (SII lU). 

Nora - When cooducted a. a type test Ibr rans and regu1aton. this test shall follow 
the moiltureproo&lcu tcst (Uf 1".). 
1"-9.2 The insulation-resistance of the fan motor and its regulator shall 

be DOt less than two megohms when tested with a de voltage of approximately 
500 V applied between points used for the high voltage test or Bash test. 

1 ... 10 Bardaba, CoIlda.1I1ty Teat (Acceptaace Teat) 
1"-10.1 For fans intended to be earthed, the resistance shall not exceed 

0'1 ohm between any exposed mCl:a1 parts, except the rotating parts supported 
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by metal bearing, and the following parts: 

a) The free end of the earthing conductor if the fan is fitted with a 
flexible cord, due allowance being made for the resistance of the 
earthing conductor of the flexible cord; or 

b) The carthingtenninal of the fan, ifsupplied without a flexible cord. 
The resistance measurement shall be made with a current of 10 A. 

1"11 Electrical Input Test (AcceptaDce Test) - The electrical input 
to the ran in watts shall be determined by running the ran at the test voltage 
and at the highest speed. 

14.12 Meas1lftDleat of Faa Speed (Aeeeptaace Teat) - The speed of 
rotation of the fan shall be determined by running the fan at the test voltage 
and at its rated frequency. The method of measurement shall be such that 
the speed of fan is not appreciably affected. 

1 .. 13 .... h Test 
14.111 Every fan and regulator shall be subjected to v<'ltage 20 

percent higher than that specified in 14.8 for 5 seconds. 
14.13.2 Any other tcst similar to the one specified in 14.13.1 may be 

carried out as a routine test, provided it will ensure the ran pdSing the 
high voltage test <-overed by 14.8. 

15. BEQ,VIREMENTS PERFORMANCE 

15.1 The minimum air delivery and maximum watts input at test voltage 
and at rated speeds shall be as given in Table 2. 

16. TOLERANCES ON RATINGS 

16.1 For a ventilating fan covered by this standard, in no case ahall the 
measured performance be inferior to that given in this standard. 

16.2 In addition, the difference between the observed results and the 
ratings auigned by the manufacturer (see 2.5) shall not exceed the tolerance 
given below: 

Air delivery 

Watts input 

Speed 

20 

-10 

+10 

{ +10 
-5 
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TABLE 2 VENT'ILA'1'ING PAN PERFORMANCE CHARAGTElUSTICI 
(CZ-15.1) 

FAM 81%& No. OP POUI Alit DELIVERY MAXIMUM WATI'I 
mm m'th INPt11' 
(I) (2) (3) (4) 
200 .. 435 58 

{ ; 1 145 55 
SOO J 710 90 

l520 :l40 

{: 1735 n 
S80 2000 100 

3250 160 

{! 2850 100 
450 3900 145 

6120 410 

f! 5580 155 
600 7 100 255 

9400 550 

f2 
16400 585 

900 10 19900 815 
8 25200 1320 

f6 
29700 1210 

1200 12 39150 1510 
10 47450 S ISO 

f6 
52750 2200 

1500 12 70400 5960 
10 85800 6400 
8 107600 JS 8fiO 

APPENDIX A 
(Clauses 0.6, 6.8 and 13.3 ) 

ADDmONAL INFORMATION TO BE SlJPPLIBI) BY TBB 
MANUFACTURER 

"1. The foUowing additional information in respect of a propeller type 
electric fan shall he supplied by the manufacturer on request: 

a) Power factor, 
b) Rated speed in rev/min, 
c) Air delivery at test voltage, 
d) Service value at rated voltage, 
e) Number of blades, 
f) Type of regulator and number of running poIitions, 
g) Claa of insulation, 
h) Type of bearings, and 
j) IIIItruction (or lubrication of bearings. 
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APPENDIX B 
( Claus,s 0.6 and 14.1 ) 

RECOMMENDED METHOD OF SAMPLING 

"'1. LOT 
8-1.1 In any consignment, aU the fans of the .. me type, size and speed, 
and manufactured under similar conditions of production shall be grouped 
together to constitute a lot. 

8-2. SCALE OP SAMPLING 

8-2.1 The number of fal)l to be selected at random from each lot shall 
depend upon size of the lot and shall be in accordance with col I and 2 of 
Table 3. Ifrequired (u,8-3.2), additional fans as given in col S of Table 3 
shall also be Idected at random. All the fans 10 selected shall be subjected 
to the acceptance tests [,. 1".1.1 (b)]. 

B-3. C1UTEIUA FOR. ACCEPI' ANCB 

B-3.1 The lot shall be accepted if number of failures in any acceptance test, 
out of Nt fint tested, does not exceed Ct as given in col 5 of Tatile 3. The 
lot shall be rejected if the number of failures, out of NI fint ,tested, is equal 
to or greater than C. as given in col 6 of Table 3. 

a..3.2 If number of failures, out of NI fint tested, is between C1 and Cit 

additional number of fans equal to N. as given in col 3 of Table 3 shall be 
subjected to acceptance test. The lot shall be accepted if out of the total 
Nl + N. fans tested, the number of failures is less than C, and the lot shall be 
rejected if number of failures out of the total NI +N, is equal to or greater 
than C •. 

TABLE 3 I.UII'LE SIZE AND CIUTEIUA FOR ACCEPTANCE 
(a-, B-2.1, B-U and 8-3.2) 

'LoT Su. NI N. (N1+N.) C1 C. 
(1) (2) (3) (4) (5) (6) 

Up to 50 3 6 9 0 2 
51 " 100 7 14 21 0 3 

101 ,,200 10 20 30 0 3 
201 ,,300 13 26 39 0 5 
301 ,,500 20 40 60 1 5 
SOl ,,800 25 50 75 I 6 
801 .,.d above 35 70 105 2 , 
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APPENDIX C 
(Clause 14.2.1.1 ) 

DIVISION OF AN AIRWAY SEcnON FOR MEASUREMENT 
PURPOSES 

0.1. For air delivery test, the .. quare way shall be considered as being 
divided into a nt!IDber of equal square areas by 11nes parallel to it:! sides, and 
a measurement shall be taken with the centre of the anemometer vane 
wheel at the centre of each area (see rig. 6). The number of areas shall 
be determined by the ratio of the )cPgth of side of the test section to the 
diameter '" of the ring shrouding the 'lnemometer vanes, the relationship 
being shown in Table 4. 

.2-
n 

Q -.-.----~ 

Q 

Flo. 6 DMSlON OF SQ.UARE AIRWAY SECTION FOR MEASUREMENT 
PuRPOSF-S 

L&NanI o. Sma O. AJaWAY 

(1) 

Not • than .. ~. 1_ than 5 ~ 
Not_than 5~ •• than 8~ 
Not _ thaD 8 ~, 1_ than 15 ~ 
U~ orpeatcr 

23 

NUMBERO.RIlADIHOI St.,'BDIVDIOHI 0' 
EACH StDE 

II 

(2) (5) 

9 5 
16 .. 
25 5 
36 6 
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