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Nozzle pressure distribution
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m pressure distribution in conver-
gent and divergent nozzles

m three nozzles with different con-
tours

m velocity of sound and shock wave

Convergent nozzles are used in the sub-
sonic range. Velocities in the supersonic
range can be achieved in de Laval
nozzles; their nozzle geometry is a com-
bination of convergent and divergent
contours. De Laval nozzles are used in
supersonic wind tunnels, steam tur-
bines, jet engines and rocket technology.
Pressure curves are a good way of rep-
resenting the different velocity ranges in
the nozzle, such as subsonic, supersonic
and shock wave.

The experimental unit HM 261 is used
to measure pressure curves in conver-
gent and convergent-divergent nozzles
(de Laval nozzles) and to study the actu-
al flow of compressible fluids. In addition,
the “choking effect” is demonstrated,
where the mass flow rate stops increas-
ing upon reaching the critical pressure
ratio. Air is used as a compressible fluid.

In the experiment, the air flows through
a nozzle and is thus accelerated. The
pressure curve is recorded in the direc-
tion of flow over several measuring
points. The air pressure upstream and
downstream of the nozzle can be adjus-
ted.

Three interchangeable nozzles are avail-
able to study the pressure and velocity
ratios: one convergent contour and two
de Laval nozzles with different length
nozzle extensions.

The measured values for temperatures,
pressures and mass flow rate are recor-
ded.

B pressure curve in
» de Laval nozzles
» convergent nozzles

m connection between inlet pressure and
mass flow rate or exit pressure and
mass flow rate

m how pressure drop in the nozzle af-
fects the temperature

m determining the critical pressure ratio
(Laval pressure ratio)

m demonstration of the “choking effect”

m proof of shock waves
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Nozzle pressure distribution

1 display for temperature, 2 display for pressure, 3 nozzle, 4 compressed air regulator,
5 air inlet, B valve for adjusting the mass flow rate, 7 rotameter

Nozzles with different contours: A convergent nozzle, B short de Laval nozzle, C long de Lav-
al nozzle; 1 pressure measuring point, blue arrow: direction of the flow
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Pressure distribution in the convergent nozzle: A narrowest cross-section, x pressure
measuring points, p pressure

Specification

[1] nozzle pressure distribution in actual flow of com-
pressible fluids

[2] three nozzles with pressure measurement points:
1 convergent nozzle, 1 short and 1 long de Laval
nozzle

[3] compressed air regulator for adjusting the pres-
sure downstream of the nozzle

4] needle valve on the flow meter for adjusting the
back pressure

[5] instruments: manometer and digital temperature
display upstream and downstream of the nozzle as
well as rotameter

—

Technical data

Air consumption of the experimental unit
m compressed air: max. 10bar
B air consumption: approx. 9g/'s

3 nozzles, brass

m 1 x de Laval nozzle, short nozzle extension
m 1 x de Laval nozzle, long nozzle extension
m 1 x convergent nozzle

Compressed air regulator
m control range: O...8,6bar

Measuring ranges

m temperature: 0..100°C

m pressure: 2x 0...10bar, 8x 1..9bar
m mass flow rate: 0,7..8,3g/'s

230V, 50Hz, 1 phase

230V, B0Hz, 1 phase; 120V, 60Hz, 1 phase
UL/CSA optional

LxWxH: 750x450x830mm

Weight: approx. 45kg

Required for operation

compressed air connection: max. 10bar, 250NL/min

Scope of delivery

1 experimental unit
3 nozzles
1 set of instructional material

G.U.N.T. Geratebau GmbH, Hanskampring 15-17, D-22885 Barsbittel, Telefon (040) 87 08 54-0, Fax (040) 67 08 54-42, Email sales@gunt.de, Web www.gunt.de

We reserve the right to modify our products without any notifications.

Page 2/3-11.2023



gunl

HAMBURG

HM 261

Nozzle pressure distribution

Optional accessories

WP 300.09 Laboratory trolley
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