
HYDRAULIC FLOW DEMONSTRATOR – S16 

S SERIES: APPLIED HYDRAULICS & HYDROLOGY

•   Demonstrate fl ow through both 
open channels and close conduits 
using this highly visual accessory 
to the F1-10 Hydraulic Bench 

   •  Unique elevating bed section 
and models of various hydraulic 
structures allow the diffi cult 
concepts of critical fl ow and 
energy changes to be clearly 
demonstrated and analysed

•  Working section large enough for 
the various fl ow phenomena to be 
seen clearly by a group of students 
- enables a teacher to provide 
practical demonstrations at the 
same time as explaining the theory

•   Demonstrations can be set up 
quickly and easily, including 
varying the upstream and 
downstream fl ow conditions

•  Ideal for student project 
work - user constructed 
models of different hydraulic 
structures can be evaluated

 ISSUE 1The latest version of this data sheet is available at:

www.armfield.co.uk/s16
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S16 configured as an open channel showing flow over an 
elevated section of the bed with a hydraulic jump forming 
on the downstream slope

 

•   Demonstrate fl ow through both open channels and close conduits 
using this highly visual accessory to the F1-10 Hydraulics Bench 

   •  Unique elevating bed section and models of various hydraulic 
structures allow the diffi cult concepts of critical fl ow and 
energy changes to be clearly demonstrated and analysed

•  Working section large enough for the various fl ow 
phenomena to be seen clearly by a group of students 
- enables a teacher to provide practical demonstrations 
at the same time as explaining the theory

•   Demonstrations can be set up quickly and easily, including 
varying the upstream and downstream fl ow conditions

•  Ideal for student project work - user constructed models 
of different hydraulic structures can be evaluated

ACCESSORY TO THE F1-10 HYDRAULICS BENCH

WITH DISCOVER



Flow over a sharp crested weir with the nappe
(unventilated) clinging to the downstream face 

Surface oscillations downstream of a broad
crested weir when the weir becomes drowned (unventilated) clinging to the downstream face crested weir when the weir becomes drowned 

Closed conduit fl ow
•  Application of the Bernoulli and Continuity 

equations to converging and diverging fl ow

•  Effect of gradual and sudden changes 
in cross section (energy losses)

•  Using a contraction as a fl ow 
measuring device

•  Using a Pitot tube to measure 
velocity / velocity profi le

• Flow through a Culvert

Open channel fl ow
•  Flow beneath an Undershot 

Weir (Sluice Gate)

•  Flow over Sharp Crested, Broad 
Crested and Ogee Weirs

    Using hydraulic structures to 
measure fl ow in an open channel

   Effect of changes in upstream 
and downstream water level

   Characteristics of Clinging, Aerated, 
Depressed and Drowned Nappes

•  Sub-critical, Critical and Super-
critical fl ow/ depth. Changes in 
Specifi c Energy and control imposed 
by the minimum energy condition

•  Characteristics of Hydraulic Jumps

  Force and energy conditions in a 
Hydraulic Jump
Flow patterns associated 
with Hydraulic Jumps 

•  Flow over Drop Structures / Energy 
Dissipation

•  Changes in fl ow profi le in relation to 
the Froude Number (predicting fl ow 
conditions in an open channel)

•  Observation of fl ow patterns associated 
with fl ow around hydraulic structures

•  Velocity of gravity waves in shallow 
water / Formation of surface 
waves near critical depth

•  Project work – Evaluation of user 
constructed hydraulic structures

INSTRUCTIONAL CAPABILITIES

The Armfi eld S16 Hydraulic Flow Demonstrator simply connects to a standard F1-10 Hydraulics Bench 
to permit the study of the following basic aspects of fl uid fl ow:

S16 configured as an open channel showing the hydraulic jump
downstream of an undershot weir where energy is dissipated in the change 
from shallow super-critical flow to deeper sub-critical flow.

Flow over a Sharp Crested Weir 
with the nappe ventilated.

Smooth flow over an Ogee Weir.



DESCRIPTION

The fl ow channel of the S16 Hydraulic Flow 
Demonstrator is constructed using clear acrylic 
for visibility and is supported by a fl oor-standing, 
metal frame fi tted with castors for mobility.
The fl ow channel consists of an inlet tank with 
overfl ow and fl ow stilling arrangement, a rectangular 
working section and a discharge tank.

Control valves and adjustable weirs allow the fl ow 
conditions to be varied independently at the entry 
to and exit from the working section. The working 
section can be fl ooded to create a closed conduit 
or operate partially fi lled as an open channel. 

The most important feature of this equipment is 
the adjustable section of the bed which, together 
with its transition section (ramps), may be raised 
and lowered using an external actuator while 
the water is still fl owing. This facility affords a 
striking demonstration of the signifi cance of 
channel critical depth. It is also used to vary the 
cross section for demonstration of the Bernoulli 
equation in closed conduit fl ow.

A removable panel in the roof of the working section 
allows models of typical hydraulic structures to 
be installed, namely; a Sharp crested weir, Broad 
crested weir (also used to create a Culvert) and 
Ogee weir.

Pitot tubes and tappings connected to a multi-
tube manometer allow Total and Static heads to 
be measured and compared at three locations 
in the working section. The height of the Pitot 
tubes is adjustable allowing the velocity profi le to 
be determined at any position between the bed 
and the roof of the working section. Transparent 
scales allow all important heights and levels to be 
measured throughout the working section.

The S16 Hydraulic Flow Demonstrator is designed 
to be used in conjunction with an Armfi eld F1-10 
Hydraulics Bench, which provides a re-circulating 
water supply and a volumetric measuring facility.
The Flow Demonstrator can be used with an 
independent water supply of up to 1.6 litres/sec 
provided that water discharging from the channel 
can be intercepted.

An optional direct reading fl owmeter is available 
that allows rapid adjustment to the required
fl ow conditions.

Supplied as an accessory to the F1-10 Hydraulics Bench the S16 can be 
configured as a closed conduit - shown with the bed elevated to create a 
converging/diverging duct.



ORDERING SPECIFICATION
•  A fl oor standing fl ow channel for use with 

an F1-10 Hydraulics Bench
•  Working section 77mm wide, 150mm high 

and 1100mm long
•  Can be confi gured to demonstrate fl ow in 

open channels and closed conduits
•  Clear acrylic sides for good visibility of 

fl ow patterns created
•  Stilling arrangement at inlet to promote 

smooth fl ow into the working section
•  Section of bed can be elevated continu-

ously and locked at the required height
•  Discharge tank incorporates fl ow control 

valve for convenience in setting up
•  Total and static heads indicated on multi-

tube manometer connected to Pitot tubes 
and static tappings at three locations in 
working section

•  Pitot tubes mounted through bed of 
channel for ease of priming and height 
adjustment (can be traversed from fl oor 
to roof to measure velocity profi le)

•  Transparent scales allow measurement of 
all important heights and levels

•  Models of hydraulic structures supplied 
include Undershot Weir (Sluice gate) at the 
inlet, Overshot Weir at the outlet, Sharp 
Crested Weir, Broad Crested Weir (also 
used to create a Culvert) and Ogee Weir

•  Suitable for project work with alternative 
hydraulic structures (user created)

•  Optional direct reading fl owmeter to aid 
setting up of demonstrations

•  Comprehensive instruction manual supplied

www.armfield.co.uk
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Head Office:
Armfield Limited
Bridge House, West Street,
Ringwood, Hampshire.
BH24 1DY England

Telephone: +44 1425 478781
Fax: +44 1425 470916
E-mail: sales@armfield.co.uk

U.S. Office:
Armfield Inc.
436 West Commodore Blvd (#2)
Jackson, NJ 08527
Telephone: (732) 928 3332
Fax: (732) 928 3542
E-mail: info@armfieldinc.comif you dispose of this data sheet

please recycle it.

Sourced from fully sustainable forests
ISO 14001/TCF Certifi ed

TECHNICAL DETAILS

Width of working section 77mm
Depth of working section 150mm
Length of working section 1100mm
Maximum operating fl owrate 1.6 litres/sec

ORDERING DETAILS

S16-10 Hydraulic Flow Demonstrator
S16-11  Hydraulic Flow Demonstrator

with direct reading fl owmeter

ESSENTIAL ACCESSORIES

Armfi eld F1-10 Hydraulics Bench

RECOMMENDED INSTRUMENTS

Stopwatch

COMPLEMENTARY PRODUCTS

C4 MKII Multi-Purpose Teaching Flume
S6 MKII Glass Sided Tilting Flume

OVERALL DIMENSIONS

Length 2.20m
Width 0.63m
Height 1.60m
Weight   (dry) 100kg

SHIPPING SPECIFICATION

Gross weight 250kg
Volume 3.4m3

WITH DISCOVER


