GAS DYNAMICS & HEAT TRANSFER LABORATORY
MECHANICAL ENGINEERING DEPARTMENT
11T KHARAGPUR
EXPERIMENT NO. -1

MEASUREMENTOF PRESSURE DISTRIBUTION AROUND CIRCULAR CYLINDER

Objectives :

L. Determine of Pressure distribution and Co-efficient of pressure for cylinder

2. Comparison of experimental and theoretical C, values for cylinder
Ex,'perimenial Set;up :

L. Wmd Tunnel

2. Circular Cylinder attached with a miniature pressure tapping

3. Manometer bank
Procedure :

a. Study the experimental arrangement and make a line diagram

b. Start the blower

c. Align the pressure tappmg at 0° position measure stﬁtlc pressure and stagnation
) pressure. Calculate U, and Reynolds number based on, the cylmdcr diameter

d.  Rotate the cylinder from 0° to 360° at an equal step of 10° . Takc the pressure
» ~ reading at each location.
B e Plot experimentally determined values of C, as a furiction of 0 . In the same

' “graph plot the theoretical C, vs 6 .

Discussion : | : T
a. With the help of a schematic diagram of a wind tunnel describe its different
Components.
b. Comment on the difference between the Co values obtained experimentally and
- Theoretically.
C. What is separation?

d What is drag ? Name a few mcthods for rcducmg it.

Scanned by CamScanner



—— -

/

— o~ _—

#Joatgh“'[ Calecdodiona am ol Do e eant &2 Moo L
o Ja—e ﬁM ‘g()nanic:/S gff@\«mw\/&:——

o ————————
o a———

waa 20089.

rEx LERMENT i‘J . ’ C/é.,A & .LA-/K‘:"/L—
Meoscisenn ek oil fzuauAe o&,ﬁ}ﬂé.af@n Mown—"[ “
cd &M% . . |

e C'o.j.cbu(ﬂ'(z ﬁ\e \ro./ace % fsm&-éme
. ' . D
| i {D— b"e Co= — D :/ h(‘—gob fma[a‘
Cp = Tou: O feygd=
Ley, = s

" o > [E, u./(
uimniee Bl LTl abiect e
Ly mimeniarl inlZgrolien— o0 1
Nda,(’e & 'e'/s_ e)cjg)ie/ﬁddal m ﬁ,a_oé:a’/n__ . f »
° C’@mjfwm &AL voldices o : Cp ot Ak A e UG
Uﬁ%\w /QK/(‘L oks B O-/dx&.‘j.e.;gko-n@%‘

Gamﬁe:v\

Scanned by CamScanner



o

Procedure:

I.
2.
3

4.

—
.

:u.l

Measure and plot the velocity profiles in the boundary layer on 1
Calculate the skin friction co-efficient using the velocity distributic

rimental Set-up :

i Projection Micror 5 -

. Discussion :

Wind funnel
Pitot static tube

Determine the/;elocrty proﬁle at different dlstances, 5.0 e cn . and 50 cm

from the nozzle exit. - 7
Repeat 2'& 3 for at least three different values of jet velocities. :

he Boundary layer

 How do you know whether the B.L. is laminar or turbulent

Calculate the skin friction co-efficient C¢ from your measurement by applying

‘momentum theorem to a control volume.
Indicate the difference in velocity profiles over a flat plate in case of

‘a) Uniform flow over the plate

b) Wall jet over the plate
Describe the construction of a Pitot static tube with the help of a diagram. How

can this device be calibrated. Dlscuss the use of a Pitot tube in a compressible
flow ~
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Lixperiment No. 3

COMPRESSIBLE FLOW IN NOZZLES

OBJECTIVES
‘A Slﬁdy of choking phenomena in a Convergent -divergent nozzle. '
B. Pressure distribution in a C-D nozzle at different pressure ratios and

construction of pressure profile graphs

EXPERIMENTAL SET-UP :
a. Nozzle pressure distribution unit :
b. Inlet and back pressure valves.
C. Flow meter.
d. Air compressor and air filter. . -

e

PROCEDURE : -~

a. Study the set-up and make a line diagram.

b. Close the supply valve and run the compressor to build a pressure of
v+ 900 KN/m’ in the tank. | . -
“+¢." . Open t%supply, set a suitable pressure at the nozzle inlet by regulating

the inlet valve. Keep this pressure ( pi) constant throughout the study.
“d. Open the out-let valve . Full at the beginning (500 KN/m?) . Note the
back pressure and mass flow rate for each valve opening.

e. | Observe the choking phenomena and note down the critical mass flow
rate. ‘ "

f. Repeat (d) and (e) for other inlet pressures (400, 600 KN/mz).

g Note down the static pressures from each of the pressure tappings of the

nozzle. Cover the subsonip, sonic and super sonic range. Observe the
choking and Shock rhenomena. Plot the pressure profile for each of the

conditions. q ¢ 44

h. Repeat () for ._Other inlet pressures. Ve mg

i Compare theoretical critical mass low rate values with the experimental
ones :

QUESTIONS :

a. Why experimentally obtained critical mass flow rates are different from
Theoretical mass flow rates. ,

b. Explain over expansion 4and under-expansion.

C. If the inlet and back pressure is known, how the shock position can be

* known for a given nozzle ?

- Corresponding to different back pressures obtaine .
' ained ) .
the outlet valve. g : ned by bfadually closing
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EXCUCRIMENT NO. -~ 4a

PERFORMANCE OF A CENTRIFUGAL FAN

Objectives: |
' : steristi trifuga
- To determine the Pressure rise ( Ap) vs. Discharge characteristics of a cen g

Fan

Experimental Set-up :

Thermofluids Tutor Set up.

Procedure :

a Study the test setup and make a line diagram of it,

b. Study other centrifugal and axial flow fans of the laboratory

C. Keep the throttle plate fully open and start the fan at low speed\

d Increase the throttle and note down the differential pressure across the ventury
and the gauge pressure afler the fan outlet \ \

e Repeat the procedure up to full throttle.

f Repeat the same test for gradual decrease of throttle. .

g. Repeat (d) and (f) for high speed of the fan ‘

h Use the following values for calculation .

. D=0,0984 m
Q=163.3 vhe m*/hr
Where h¥is in mbar

Questions:
1. Discuss the fan laws and their limitation
2. What do you mean by surging and stalling
3. Discuss different methods of fan capacity contro]
4, Give the fan classification according to the blade curvature. Discuss their

Respective application.
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