31

( Dynamometer )

32 2

321 ( Absorption Dynamometer )

Prony brakes, Hydraulic ~ fluid friction
brakes, Fan brakes, Electro-magnetic ~ Eddy-current brakes
(Electric generators )
32.2. ( Transmission Dynamometer )

Traction dynamometers, Gear dynamometers, Belt dynamometers, Torsion
dynamometers ( Electric motors )



3.3

33.1 The Prony Brake

(Eddy-current dynamometer )

( Absorption Dynamometer Type)

31
AIBD (

DHE

31

Fr = Ga



27ImF

21lmF - 27TGan
33000 33000

—— ( Brake Constant )
33000
Prony Brake G G

32 Prony Brake
G ( brake arm ) a

( the net brake load )

32 Prony Brake []



31(A)

( the weight of the brake support on the scale )
( the weight of the unbalanced brake arm)

(the force of friction),

G = Ik &F

g2 = twif
(brake tare)

PVRSES

( the net brake load )
G, +G,

2

G = W-

Prony Brake

( brake arm ) 10

, (brake tare )



)

Prony Brake

32 (B)
=F- 2
32(C)
( balanced brake )
32(D)

33 Prony Brake

=0

(brake tare ) N

Rope Brake
(the net brake load )
A

Rope Brake [2]
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(the net brake load ) (G+gMG-g)

Prony  Brakes

spring )

(helical

(brake wheel )

Thruston ~ Bach[Z]

Thruston
H= -
V = ( , ft/min )
= (,inch)
H = ( ) hp)
K 400
K

800



Bach

015)

0.2

50,000

1
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. 33000rp
7ldn
= ()
= ( ,Tpm)
3 (1) T,-T2=F
i - lo**- B
@ ,
(3) T, = FB/(B-1)
F ()
(wheel arm)
(hub )
evaporation

(scoop”



34
34

33.2 Prony Brake» Prony Brakell

Prony Brake
( Self- regulating Brake )
35
A

(brake arm )

13

12

(brake block )



A

4
I

s

e

35 Self-requlating Brake [2]

Self-requlating Brake Balk 3.6

A AC

P

3.6 Balk Self-adjusting Brake [2]
BD
(the net torque )

pr R

Self-requlating  Brake

35 Pa ( a
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3.6

BD P
pr pr r
pr+ pr
pr-Pr
P
37 Strap Self-adjusting Brake [2]
3.7 Self-adjusting Brake

pfp2



3.3.3 Hydraulic and Fluid Friction Brakes

(Solid  Friction)

( Fluid Friction )
Hydraulic Brake 3
(L)
38
38 Alden Brake [2]
Alden Brake Worcester  Polytechnic  Institute
A 1
BB
\ 1 (h?u3|ng)1 r1r 11 o6
D CC BB
A E

A BB A

16



Prony Brake

JJJJJJJ

39 Stumpf Friction Brake [2]
39 Stumpf  Brake

1
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Junkers Brake Stumpf Brake
(pin)
(
)
M = IOONVf (- )
M = ( - )
N - ( !rpm)
R = (. ft)
f - 0002  0.003
mpf Brake 3,000 600
Junkers Brake 21,000 140
(3) 3.10
Froude Dynamometer  Fraude Brake
casting liner
liner
casting liner

45
3.10



3.10 Froude Dynamometer [2]

45

311

casting liner

31 Fraude Dynamometer [2]

19



Froude Dynamometer

16 5000
55 200

3.3.4 Fan Brakes

0.05

800

32
iy
] i I
2.9 € P
Fel |8
§ Holes Spaced 1% =
3 o .g» Sel:::'x‘l":m A
o |+
M ES
YT g 5
1
- o |2¥
HI—
i l l P
i, AN © ! 1
312 Fan Brake Arm ~ Blades (

1,400

)12

20

200
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Morgan Wood [2]

Hp = 3.12X104ArV

A = ( ,in2)
R = (,inch)
N =
|
R=A 4
Ro = (. 1b)
b = (,Ib)

Poppe]l]
Hp = 3.12x10'15abDov

ab D0 = 312

Morgan ' ood [2]



SRS

Upton

21

28

2.82

Gage[2]

32

3.08

Fan

Poppe

3

321

Do

Brake

40

3.38

2
20-90

Morgan ood

, Do 30

Poppe Do

44 43 52 5% 60

343 342 331 33U 304

Do
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3.3.5 Eddy-current Dynamometers ( Electric and Electromagnetic Brakes )
(Eday-currents), ( Hysteresis losses )

3
Electromagnetic Brake, Electromagnetic Generator  Electric Generator
2 (prime mover)
(cradle dynamometer )

.......... ] n
[
o P 1
J
313 Electromagnetic Brake [2]
313 Electromagnetic Brake
(load)
2 ( brake wheel )

(yoke) Prony Brake



A .(%"!.”
Q\3
® ), SN @)
314 315 Electromagnetic Brake
2 Electromagnetic Brake
( a ) Spider
d
spider
b
( )

Electric ~ Generator

Electromagnetic Brake
( dynamo )

12

24



25

(cradle)
Prony
Brake Swinging Filed Generator
Electric  Dynamometer ( ) Eddy curent
Dynamometer
3.16 Cradle Dynamometer [2]
Froude hydraulic brake
(*limit stop )
3.16
( electric motor) ( generator )

Morgan ood [1]
Fan Dynamoter



26

( electric moter ) ( generator )

( cail )

317

317 Electric Dynamometer ~ Eddy-Current Dynamometer [2]

(@bsorption dynamometer)

(transmission dynamometer ) Electric
Dynamometer ( direct current )
Electric Dynamometer Sprague Dynamometer 3.18
, ( )

(starter) 317
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( commutator )

2

Sprague Electric Dynamometer

3.18

100-200

1

3,500

3.18
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3.19 Electric Dynamometer [2]
3.19

(" universal couplings ) 2

Sprague Dynamometer 1-1,000
1,000 4,000
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