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Letter symbols to be used in electrical technology
Symbols for quantities to be used for rotating

electrical machines

AHRHELERCR H I bR br v TEC 27-4(1985)CH LEOR I FREFF 5 IEie ibL R I 5 ),
1 EFEASZSERTEE
AKRHERLE T L T EAR N e 8% B LI = BRI A4 8K 7 BER 55 AL
AKRUEE T X L8 i 5 5 S A (0 25 B S BOR A
2 SIHtRE

GB 3100  [H 5407 i Jz FE W
GB 3101 A3 G FALMIAT 5 1) — fc Js
3 ENFS
AR HE ) 32 BN A DL TE A
31 BRI SHERSHRET S, REEMNN M 8RS H AN E/RS, L MESHE TR
TP SIS A RS, RS RV AN R H RS
3.2 BT HRME, AR SN IEAR ., RN E IR 5 4E R TAR I RHA, How T hx FH IE AR O
GB 3101),
3.3 WAL ST, n AR J7 (58 1) Ji D)k ST fR A (1) A 4 A (L GB 3100)
3.4 FFSMCEI MRS HE M5 A R,

4 TEFEBHNERNFSE

(s i
%' H AR RS TR - A Pt
* R
4.1 L&
4.1.1 | ek , .
overall length of the core
4.1.2 oL N K
%E . k lFe m lFe:l_nvlv
iron length
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gk
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413 | gtk
lu m lu:kFe * lFe
useful iron length
414 gk
. le m W_‘lzﬁ‘i" B lgl Bl
equivalent core length
4.1.5 | AN RIE K
lv (bv) m
length of one ventilation duct
416 | [opp M T K , W
av c m
average conductor length of half a turn
4.1.7 | ZpEumRAEEK
average conductor length of the winding ly m ly=la—1
overhangs
4.1.8 | CUBRMD FRAR K 1 B AT
diameter of the armature at the surface d (D) m
(close to the air-gap)
4.1.9 | 22z p142
JE 1AM
" deo 1) m UL B € B2
outer diameter of the stator
4.1.10 | == 424
ET R
ds dis(Dil) m lJ_ILBﬁﬂ:KLB EBZ
inner diameter of the stator
4.1.11 | e 424
L
d: 2e(D2) m UL B & B2
outer diameter of the rotor
4.1.12 N
" du (D) m UL B € B2
inner diameter of the rotor
4.1.13 o i) 4% 15 42
- d O m
diameter of the commutator
4.1.14 W
hp m
height of pole
4.1.15 s
hpl m
height of pole shoe
4.1.16 | jp 5w
hpz m
height of pole body
4 10T | sz 7R
Rys m
height of stator yoke
4-1.18 | 7ty .
m
height of rotor yoke g
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o - s . N
i L0104 ) (5 34 B ‘ La0; B
* TR B
4.1.19 | sz R 125 AN WA
stator slot depth he m B JF 860 e Y I b F b
120 1.2, 0eeee LI B &
1.2 tf: Z7 il - NN
T RR n m B A F 5] IR,
rotor slot depth Fhis B r 0] LIS
4.1.21 | =y
i
. d g m JLK =% B %] B2
air-gap (length )
4.1.22 | B NEE
IR
. . Jo m JLHs% B ¥ B3
minimum air-gap
4123 | 4o 0N O 250 BR
de (ged m 0e=0 * kes * ker
equivalent air-gap including slotting
4.1.24 | ==
rE Gl _
S , s (hs) m 2B has=hs
stator tooth height
4125 | ip ik .
A ha: (B m SEFR har=h:
rotor tooth height
4.1.26 | Bl
H m
shaft height of the machine
4.1.27 | 14
bp bp1 m
width of pole shoe
4.1.28 | #7559
pr m
width of pole body
NS % B3 [ & I
st I - 1) A3 YL B I B3 PIA L
4.1.29 . ) ) bpe m 56 B 2 5 00 HELRK FL
equivalent petriphetral pole width , .
& d MRS
4-1.30 | sy
' bs m
stator slot width
4.1.31 | g B AN TR 98 AT b
rotor slot width ’ T IFRRR KM LR AR 1
2, weneee LB s% B A
4.1.32 IETIAI W bds (bts) m B4)o %Iﬁ@l@?ﬁ%%,
stator tooth width Fhis 80 r A LLAS s
4.1.33 | e
L SN b ) m
rotor tooth width
A 134 HfI (o)D)
t bt m
tangential width of a brush
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4.1.35 | e fill Gl i)
a ba m
axial width of a brush
4.1.36 | Rl (R D
T hb m
brush height
4. 1.37 | sy il 5
bte m
equivalent brush width
4.1.38 | AHARS I )y IA) A 1) J5
width of the insulation between adjacent ber bas m
commutator segments
4. 1.39 | (LLgRK R DA R ;
7 m
pitch measured as arc length
4.1. 40 | popE
T tp m
pole pitch
4.1.41 | 700
Ts ts m
stator tooth pitch
A.1.42 | 5 f G
Tr tr m
rotor tooth pitch
4. 1. 43 | J 1) (38 i
Te tc m
commutator segment pitch
4.1 44 | SRR kAR
A S m?
surface area,cross-section area
4.1. 45 | fhf0
14 m?
volume
4.2 B@ivE
4211 i @
s
time constant T
4.2.2 | dfHR
® rad/s
electrical angular frequency
4.2.3 | SEMEIIE B MR
wo rad/s
reference angular frequency
4.2.4 | TR AR o ACTHLHLT a/p BN
ax rad/s
angular frequency of stator field ) 25 £ AR
4.2.5 | EEFRL fE s | AT R A G
@ ad /s
angular frequency of rotor field FHIE
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4.2.6 bk A T
BIUB A 3k i o rad/s
mechanical angular velocity
4.2.7 | B SRS s #4543 (r /min) 2 3k [H
n . VS s g
rotational frequency (t/min) | ¥%&E M7 E T2 AL
4.2.8 | Ly o5/p— 2
s =alp
slip s /p
4.3 e
4.3.1 | &
e E w J
energy
4.3.2 | 1
g w A J
work
4.3.3 | &
TVE Q 3
quantity of heat
4.3.4 | @i 0)) 2
kg *m
moment of inertia J
4.3.5 o R 0 35 |
P R 0k 1 ] s . Pymd o G /P
nominal acceleration time
4.3.6 A
R 5 H s H= %J « /S
stored-energy constant
4.3.7 T S A 1o =
2 1 5 5 W ) TR
LT e R BFH IR, A R A TR
T. M, Nem . P
electromagnetic torque X =
M, KA
4.3.8 e
A AR . " N em
shaft torque
4.3.9 SSINi EinEza
WU FE 4L 5 Td M N om
rotor mechanical loss torque
4.3.10 FE L
A - CTOOM N em
locked rotor torque
4.3.11 | B/ NEEY
I /NS - (T oM, N em
pull-up torque
4.3.12 | &
PN 7, T M, N om
pull-out torque,breakdown torque
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, . s . .
ETRS) RN E S & - L2 Pt
* TR B
4.3.13 | =N
NS T, M, Nem
(synchronous)pull-in torque
He L A =N = LE £ A
) N IR
4314 KA B K A0 T, ", Neom
(synchronous)pull-out torque
4.4 HFE, ButiE
4.4.1 | Bk oh =
HFER )& P, W
power dissipated by heat
4.4.2 | BhiE
FNVYIL Do W
heat flow rate
4.4.3 |
it AB.AE ) K
temperature rise
4.4.4 | FREGVH R
L Burth ) C
ambient temperature
4. 4.5 | BHIA R E
T HI )T J.IJ.LE 9.0, (to) e
temperatutre of the coolant
4.4.6 | it
w3 G W/K
thermal conductance
4.4.7 | fERH W
a K 7.K
heat transfer coefficient m
4.4.8 | P . -
A
thermal conductivity m K
4.4.9 | HBH
AP Ry K/W
thermal resistance
4410 s WA SRR, 75
\Y B \, =) N P
o av m/s | B AT LU T
volume flow rate v, .
bR i ¢ £ gv
4.4.11 | & %
RO Ap N /m?
pressure drop
4.5 bR
i
L5 | l.rf @) Wb P=N -0
(magnetic)flux linkage
4.5.2 s
Eri ¥ 4 A/m
electric loading
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TR RN &Y - A Wi W
+ R

4.5.3 | Mg ABRILE

air-gap power

Ps w

4.5.4 | Fadkm s ; A 7N HLIAL 1) W B A B
steady-state short-circuit current ‘ THNE & £x, FIA

4.5.5 | SPFRALEE BRI UG

initial symmetrical short-circuit current

4.5.6 | JR I FR L U )

maximum asymmetric short-circuit current Iy

4.5.7 | IEARLE IR '

transient (short-circuit)current

4.5.8 | IS CEBRD HIE P A
sub-transient (short-circuit Jcurrent ‘

4.5.9 | K I I ] . R R R AT
a S
armature short-circuit time constant M55 « %, TR

4.5.10 | T HHBEAS T I 1) i 4
direct-axis transient open-circuit time T o s

constant

4.5.11 | TSRS 0 I I 1) i 4
direct-axis transient short-circuit time Tqa s

constant

4.5.12 | FLAHER A FF BRI 8] 2
direct-axis sub-transient open-circuit time T o s

constant

4.5.13 | T %l R A Tl K I 1] 5 £
direct-axis sub-transient short-circuit time Tq s

constant

4.5.14 | ACHHBEZS T I 1) o 4
quadrature-axis transient open-circuit time T 4o s

constant

4.5.15 | A2 %l 2 J i g ) o £
quadrature-axis transient short-circuit time Ty S

constant

4.5.16 | A2 B 2T 4% I 1) 0 4
quadrature-axis sub-transient open-circuit T S

time constant

A5, 17 | AT SR I 250 % I D) o 4
quadrature-axis sub-transient short-circuit Ty S

time constant
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Hrk
" - s . .
i {1 44 PR (HESC 4 B ‘ La0) B
* TR B
4.5.18 | fih il 3 e T o v v
excitation system ceiling voltage ®
4.5.19 | HHNF L T X o
direct-axis synchronous reactance ‘
4.5.20 | FHhpEA L ,
Xa Q
direct-axis transient reactance
4.5.21 | A T - 0
direct-axis sub-transient reactance ‘
4.5.22 | AZHAIFD L X o
quadrature-axis synchronous reactance 4
4.5. 23 | xr bR it X o
quadrature-axis transient reactance 4
4.5. 24 | AR A T ¥ o
quadrature-axis sub-transient reactance !
4.5.25 | [EEHPL
X3 Q
positive phase-sequence reactance
4.5.26 | i pHiT
Xo Q
negative phase-sequence reactance
4.5.27 | ZFEHHL
Xo Q
zero phase-sequence reactance
4.5.28 | FJFHH
R, Q
positive phase-sequence resistance
4.5.29 | GyUp bl
R, Q
negative phase-sequence resistance
4.5.30 | ZFEH
Ry Q
zero phase-sequence resistance
4.5.31 | /gt
L . ki (Ko
short-circuit ratio
4.5.32 | % P
Pout W
output (power) @3
4.5.33 | M ANTh% P W
input power 029)
4.6 MLk
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&

=
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A

B

e xh e

number of pole pairs

4.6.2

IR SR EL

—— Gk I AR SE 2 T, AT

— A ARG P, A AR
number of parallel paths

—in windings without commutator: per
phase

—in windings with a commutator ; per half

armature

A e e 5e e, —
AN FL K 1 9T 6 3 it 4K
N 2a

4.6.3

F IR I £

number of turns in series

(w)

4.6.4

%

number of slots

4.6.5

el 4 7 5

numbet of commutator segments

4.6.6

BEME R P K

numbet of coil sides per slot and layer

u=K/Q

4.6.7

SRLNSEV

total number of conductors

4.6.8

T AL

number of conductors in a slot

Zq

4.6.9

BpL el o 1K [ K

number of turns in series in a coil

4.6.10

ARG

numbet of slots per pole and phase

4.6.11

I T £

number of ventilation ducts

Tov

4.6.12

2 fe T

coil span expressed in number of slot pitches

Yo

4.6.13

e ) 2% 15 2
commutator pitch expressed in number of

segment pitches

Y.

4.6.14

b T 1 TR B

total leakage factor

o=1—%?

k=M/~N'L,L,
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o - s . .
G 5 E RNy i X LA B
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4.6.15 | 5 T G R AL
US
stator leakage factor
4.6.16 | Ik PR 30
0r
rotor leakage factor
4.6.17 | L4 ¥
. . kw (de)
winding factor
4.6.18 | S AR A% '
spread factor ,distribution factor ‘
4.6.19 | Ay E R E Y
pitch factor ,chording factor ’
4.6.20 | L%
. ksq (K
skewing factor
4.6.21 | RO T4 2 T54D
. . N kws * N
transformation ratio (rotor winding referred Tise Mg = T o N
to stator winding)
4.6. 22 | ZEl Ik R %
ae ae:bpe/ Tp
equivalent pole arc ratio
4.6.23 | il o L
. /3 /3 :bte/ Te
brush coverage ratio
4.6.24 | HIEX HULIGARLT 2
phase shift of voltage with respect to [N rad
current
4.6.25 | 4y
#,0 rad
angle of rotation
[F)20 R L D M (SR )
4.6.26 | angular displacement in synchronous | ¥ ,6L (CD) rad
machines (load angle)
4.6.27 | I
v
ordinal number of a barmonic
4.6.28 | [l A7 ) D 5K
kq (0: )
slot space factor
4.6.29 | ko0 e DRk 225 ) TR 3 .
iron space factor e
4.6.30 | s P RHRIAEL .
Cs

carter factor due to slotting of the stator

10
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4.6.31 | BRI '
carter factor due to slotting of the rotor “
4.6.32 | RN AR R B
kc (Ks) kc=kcs * ke
carter factor
4.6.33 | A BH A RO R 5 '
skin effect factor for the resistance *
A.6.34 | vk U IR 5 .
skin effect factor for the inductance v
T e e O
4.6.35 | $riER I L RHF s =p
S
locked rotor apparent power ratio o S
R AL 5= Sy
4.6.36 | BEECLTLL : .
j=_t
locked rotor curtent ratio ' N

s O WG 5“07%R [EC 27-4 PR IAR 5 AT 5.
@ Fgsi 4O h AR, F i S RS T I A TR
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M E A
e B AR SR TR
(A
Al JEERAHMFSHCEI TR LK AL,
*x Al
P
i ik — :
f=X K=
Al. 1 A a
armature
Thx
Al.2 i £
field
Al.3 E
excitation system ,excitation source
Al. 4 A d
direct axis
Al5 sl a
quadrature axis
P
AL 6 S ~.a
alternating
NPy
ALT Hit _.d
direct
Al 8 ) u
undulating
ik
Al.9 ZZ{T_H Hy
hysteresis
i o2y
AL 10 il Ft
eddy current
#a 2%
Al.11 I Is
insulation
V3 (HD
Al.12 R av
average (mean value)
45 7
Al.13 e e eq
equivalent
R
Al. 14 ) N rat
rated
e, N
Al.15 LRSS n nom
nominal

12
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G413k Al
1P
%' EA s
f=X K=
y
Al.16 s r
rotor
Al.17 ¥ S
stator
LRI
AL 18 A b
winding overhangs
L
Al1.19 e d
dissipated
1
Al1.20 $. ser
series
A TR,
AL 21 o34, I Ik par
shunt ,parallel
Al 22 AN ef
effective
J=
Al 23 R 5
gap
ipikif]
Al. 24 i ad
additional
G I
Al.25 % o
leakage
P
Al. 26 & Cu
copper
-1
Al.27 i Al
aluminium
%
Al.28 . Fe
iron
it
Al.29 U
oil
7]
A1.30 K w
water
75,
Al.31 . A
air
-
AL 32 = H
hydrogen

VE: D T FARBART S 0 R A, KU o 7 i TR i i 471

13
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M % B
HERE AL ER 42 JLART £ Y B 45
(A
Bl ZOA MK NE BL,

B
B-
L= B dy
’ Fo
—
Bl

B2 GE T\ BT HARKITT S LI B2,

B2
B3 5 T T B B B R S L B3,

14
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