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What is fluid Machine ?

Stored energy

) . > Mechanical
_ _ Fluid Machine
in Fluid

€< € Energy

Intermolecular (due to fluid

- particle movement, KE. + P.E. of
Fluid in Rest molecule, by virtue of temperature)
Stored energy

. . Potential (due to position of
in fluid . .
fluid, due to gravity)

- ) Intermolecular
—— Fluid in motion

Potential

Kinetic

Pressure [flow work] (work
done by one layer of fluid on
neighboring layer in order to make
path towards the motion)

Mechanical

> Obtained through a rotating shaft against a load
energy

(a shaft coupled with alternator / generator produces electrical
energy from mechanical energy, here load is electrical load)




Classification of fluid Machines

Fluid machines

Basis of classification

Direction of energy transfer

Fluid Medium

| Stored to Mechanical Energy,
Ex. Turbines

Mechanical to Stored energy,
Pumps, Compressor, Fan,
Blower

Principal of operation

'Handling Incompressible flow:
| Hydraulic Turbines, Pumps

Handling Compressible flow:
Gas turbines, Compressor, fan
blower, Pneumatic pump

Dynamic Motion, continuous
flow, Rotodynamic Machines
like centrifugal pump,
centrifugal compressor

Static motion, Positive
displacement machines,
movement of control volume,
gear pump, reciprocating air
compressor




1.1. Flow Machinery. Definifions

) opéra‘ ing pump changes anical energy availan e Trom
the motor into potential, kinetic, and thermal energy 1mparted tu
the huui ﬂew gt

viachines Gperamg at gas pre
artific

il 1ke pumps, machines changing iluid energy into mec,
are described as hvdraulic

built as a single unit. Hydraulic m ors, pumps, and
transmissions comprise a class of fluid machinery.

shaft coupling

Two table fan

: . face to face ‘@‘
* The pressure ratio e is the outlet-to-inlet gas pressure ratio of a machine.

hydraulic

Fluid coupling



Classification based on energy interaction with the fluid and construction design of machine

x

Gas / steam — -
turbine - Fluid machinary Chart 2
draulie
- transmission
l or energy
- [Water-column| [ Rotary
(reciprocating) | | hydradtic |
\ machines motors | _
: | Fluid coupling Torque converter
Positive displocement Jet
.Axial-ﬂaw Pneamm‘z’a
Fugal | Mt'xed-flw ﬁeaz;araadc?ry Rotary gﬁ,{; ﬁf L

;J)

Fluid pOWer and control



Domestic fan (axial)  Radial blade centrifugal fan Industrial axial fan

Mixed flow blower

axial compressor used in gas turbine

There are pumps: axial, radial, reciprocating, etc .... Mixed flow compressor



Darrieus helical blade
wind turbine

onshore wind turbine (HAWT)  offshore wind turbine Darrieus straight blade
wind turbine

Steam turbine rotor

H rotor wind turbine Gas turbine rotor



Classification of Pumps based on properties of the fluid being transferred and construction design
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Video

Operation of Hydropower Plant
Different types of Hydropower plant



Hydraulic

Turbine For river flow, tidal flow, ocean flow
|
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Impulse Reaction
turbine turbine
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Pelton turgo (for crossflow (low Eandgigr;;gl/v/ Axial flow (Propeller, Mixed (radial &
higher specific speed, low (Francis Kaplan, bulb Turbine axial) flow
wheel speed) head high flow) . (very low head)) (Francis (fixed
Turbine) .
\ J blade), Deriaz
(variable pitch))
. J

Depends on head (H in m) 500 \ Pelton wheel

_'_,</’ or Turgo wheel

and discharge (Q in m3/s) 200
turbines are selected: 100-
Low head plant <15m g Francis turbine
Medium 15-70m S
High head 71-250m 2 20, G A Crossflow turbine
Very high head > 250 m %,
yhig 10 1 ;\;3'\ Pro [Ilerturbine
o . or Kaplan
For very small head hydrokinetic }%’\ 4 //\
turbine are used. 3 05 1 5 10 20

Discharge (m/sec)



Hydraulic
Turbine

For river flow, tidal flow, ocean flow

N\

\
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The main difference between the Turgo and
Pelton turbine is the design of runner
buckets. The runner of Turgo turbine is the half
slice of Pelton turbine. Turgo turbine can
handle faster water jet effectively due to its
unigue bucket design. Buckets in the Pelton
turbine don’t remove water quickly therefore,
water in the bucket interferes with the
incoming jet and also reduces the efficiency of
the turbine. On the other hand buckets in
Turgo turbine remove water from runner
quickly. The angel of water jet also plays an
important role in this regard. Usually, water jet
hits the runner at the angle of 20 degrees.

crossflow Impulse Reaction
turbine turbine
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Pelton turgo (for crossflow (low Ean(:lgi(:\r;;gll\// Axial flow (Propeller, Mixed (radial &
higher specific speed, low (Francis Kaplan, bulb Turbine axial) flow

wheel speed) head high flow) Turbine) (very low head)) (Francis (fixed

blade), Deriaz

(variable pitch))
.

J

Pelton



Hydraulic

Turbine For river flow, tidal flow, ocean flow
1
| 1
y
Impulse Reaction
turbine turbine
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Pelton turgo (for crossflow (low Eandgigrmzllgl/v/ Axial flow (Propeller, Mixed (radial &
higher specific speed, low (Francis Kaplan, bulb Turbine axial) flow
wheel speed) head high flow) Turbine) (very low head)) (Francis (fixed
J blade), Deriaz
e (variable pitch))
In a cross-flow turbine the water passes tpi (10 \ J
through the turbine transversely, or
across the turbine blades. As with rﬁ
a water wheel, the water is admitted at = — == Pelton
the turbine's edge. After passing to the ; m;
inside of the runner, it leaves on the g1’ i
opposite side, going outward. Passing
through the runner twice provides
additional efficiency. When the water 5
leaves the runner, it also helps clean it /
of small debris and pollution. The cross- Crossflow

flow turbine is a low-speed machine
that is well suited for locations with a
low head but high flow.




For river flow, tidal flow, ocean flow —
Hydraulic Hydrokinetic Turbine is used. Only
Turbine Kinetic energy of free stream is used.
I
|
Impulse Reaction
turbine turbine
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Pelton turgo (for crossflow (low Eandgigr;cllgl/v/ Axial flow (Propeller, Mixed (radial &
heel higher specific speed, low (Francis Kaplan, bulb Turbine axial) flow
whee speed) head high flow) Turbine) (very low head)) (Francis (fixed
blade) , Deriaz
. (variable pitch))
Pico Hydro Power < SKW Tanaka Suiryoku Turbine Selection Chart'\
Plants 1000 ¢
Micro hydro
> Ny 5KkW-100 kW e ] ™ -
electric p|ant5 . B Horizontal Axis Turbines
r Pelton
Mini hydro electric | 100kW to - \<\ N \Qi’s' 1N = Neoinods
Sy — = Francis
plants 1MW 50 | = - \l\l I' 'I\ Inline Linkless Francis
B N Crossflow
Small hydro 1 MW to a = ANR N
electric plants few MW = \\ §
Medium hydro More than a 1; -
electric plants few MW . = 3000k
Super hydro More than : ANA s\w N N
electric plants 1000 MW 1 AN 5$0@ AN el NN
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Flow (m:'/S)

Tanaka Suiryoku Co. Ltd.
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