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Conbustion and nechani cal support systens MCH 675
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| . PH LOSCPHY/ GOALS:

“Instrumentation and Process Control are applied to processes in
i ndustry that conbust or flow or nove nechanisns. It is essentia
that a control specialist understand the nature of the processes
i ncluding the characteristics that allow us to sense and neasure.
This course is about the characteristics of heat and tenperature,
flow and viscosity, and the mechanical systens that service the
control function.

1. STUDENT PERFCRVANCE CBJECTI VES ( QUTOCHES) :
A%Ithe conclusion of this course the successful student wll be
abl e to:

FLU DS

1. Eﬁffarentiate bet ween non conpressi bl e and conpressi bl e
ui ds

2. Dfferentiate between velocity energy_(head? and pressure
energy (head) in flow ng non-conpressible fluids.

3. Differentiate between various kinds of flow nmeasuring
devi ces

4. Explain an energy gradient line drawn to illustrate how
flow | osses detract fromtransmtted energy and power

Cal gtate pressure due to d*h in a liquid
Expl ai n how a baroneter works.

Dfferentiate between absol ute pressure and gauge pressure

® N o o

Read and calculate the pressure in a duct in terns of
I nches of water.

9. Relate pressures given in inches of water, and in units of
psi g.

10. Calculate the change in the rate of flow due to changes in
pi pe di aneter.

11. Performa lab requiring that the characteristics of a
centrifugal punp be determ ned.
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10.

11.
12.

13.

14.
15.
16.
17.
18.

19.

O L HYDRAULI CS

Make cal cul ati ons based on the Pascal s | aw of equa
forces applied to equal areas

Apply the formula Pressure = Force/ Area

Nane and differentiate between output and input fluid
power comnponents.

Conpare the pressures on either side of an orifice.

State the fornula relating the pressure and force
avail able froma cylinderunder aknown [ oad.

Expain how a relief valfife works.
Expl ain how a sinple hydraulic circuit is designed.
Usi ng proper, synbols sketch a sinple hydaulic circuit.

List sonme results fromusing the wong Hydraulic fluid
in acircuit.

Differenti ate between the synptons a system m ght display
if viscosity of the working fluid is either too high or

t oo | ow.

List the functions of a proper filter.

State the result when a particle lodges in the hole of a
bal anced piston relief valve.

Expl ai n the workings of a common type of solenoid
operated directional control valve.

Draw the bl ock diagrans represnting a Servo Val ve sustem
Identify all the conponents of the Askania control system
Draw a schematic of a typical Askania installation.
Differentiate between punps and notors

Expl ain the purpose for having accunulators in a
hydraul i ¢ system

Perform several |abs requiring the devel opnent of
circuits fromschematic instructional materials



PNEUMVATI CS
1. Conpare a pressure regulator with any pid controller

2. Gven values for pressure tenperature and volxine '  "ee
det erm ne unknown val ues from the gas |aw equati ons.

AN

Differentiate between gasses and vapours

4. List the reasons that air nust be conditioned for use in
pneumati c systens

5. List the hazards presented by conpressed air and the
procedures to be followed in order to avoid injury

6. Conpare the differences in the manner in which oil and
air cylinders expand and retract.

BASI C THERMODYNAM CS

1. Differentiate between tenperature, heat and interna
energy.

2. Differentiate between Btu's of heat energy and Kil oj oul es

3. State the heating value of coke-oven gas and conpare it to
t he heating value of heating oil

4. Differentiate between the anount of heat energy required
to warmwater conpared to the anmount required to boil
wat er .

5. Differentiate between wet steam and superheated steam

6. Extractthe value for the enthal py of steamfroma set of
steam t abl es.

7. Conpare the values of the specific heat of water, ice and
steamwi th the specific heat of a nmetal |ike steel.

8. Follow an explanation of how a steam generating plant
wor ks

9. Differenti ate between the three nechani sns of Heat
Tr ansf er

10. Apply the fornmulae for conductive Heat Transfer



Ther nodynam cs Qutcomes cont'd

11. Explain why still air is an effective way of reducing
heat transfer and state how this principle is applied in
insulating materi al s.

12. Show by cal cul ations, how the tenperature of a hot
object effects its rate of heat | oss.

COVBUSTI ON
1. Use chem cal synbols to wite a conbustion equati on.
2. Determ ne the anobunts of each of the products of
conbustion if a fuel is conpletely constoned producing
wat er, carbon di oxi de and Heat .

3. Describe inconplete conbustion by detailing a chem ca

reaction equati on showi ng Cardon nonoxide in the terns.

4. Calculate the ambunt of air needed to support conplete

conbustion of a fuel.

5. Determ ne how much Nitrogen is present in one pound of

air.

6. Determne froman analysis of flue gas, what is happening

in the burning of a known fuel.

7. Explain how natural draft is created by a chimey or

st ack.

8. State the safety hazards involved near process which

conbusts fuels.

9. Analyse an X bar and R chart chart for the control of flue
gas characteristics.

10. Learn the principle of the workings of the O sat
appar at us.
11. Explain how various flue gas anal yzi ng equi prent wor ks.
12. State the reasons why sanpling probes should be positioned

in specific locations in a flue |ine.

TOPI CS TO BE COVERED APPROXI VATE HOURS




PACGE HEADER (EDIT) COURSE NO

1. The Basics of Fl uids 4
2. Q| Hydraulics 10
3. Pneumat i cs 2
4 The Basics of Thernodynam cs 6
5 Conbust [ on 10
32

V. LEARN NG ACTI VI Tl ES REQJ RED RESQURCES:
1.0 STUDENT ACTIVITI ES

In all of the topics, information will be provided in |ecture
style with anple tine to add extra information to the provided
notes. Sone materials will be presented in hands-on |aboratory
exercises wth the students participating either in small groups
ior observing denonstrations. Videos are nmade avilable to
reinforce principles of Gl Hydraulics.

2,0 RESOURCES

Al learning resources are provided to the student

V, EVALUATI ON METHCDS: (1 NCLUDES ASSI GNVENTS,  ATTENDANCE

REQU REMENTS, ETC.)
1.0 GRAD NG SYSTEM



PAGE HEADER (EDI T) COURSE NO

2.0 ATTENDANCE

The policies regarding attendance are the responsibility of the
i ndi vidual professor, and will be issued as suppl enentary
docurrent at i on.

3.0 REWRTES

The policies regarding rewites are the responsibility of the
i ndi vidual professor, and will be issued as suppl enentary
docunent at i on

4.0 LATE ASSI GNMENTS AND M SSED TESTS

The policies regarding late assignments and mssed tests are the
responsi bility of the individual instructor, and will be issued
as suppl enentary docunentati on

VI . REQJ RED STUDENT RESOURCES

VIl. ADD TI ONAL RESOURCE NATERI ALS

VII1. SPEQ AL NOTES:



