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CALENDAR DESCRI PTI ON

BUI LDI NG SCI ENCE |11 PHY 226
Cour se Nane Cour se Nunber

PHI LOSOPHY/ GOALS:

To design and layout a hydronic heating systemmanually and with the aid of
the m croconput er.

To design and layout a forced air heating systemmanually and with the aid
of the m croconputer.

To select electrical heating conponents.

To understand basic plunbing term nol ogy.

METHOD OF ASSESSMVENT ( GRADI NG METHOD) :

SEE ATTACHED SHEET.

TEXTBOOK( S) ;
Mechani cal & Electrical Equi prment for Buil dings - by MG nness




METHOD OF ASSESSMENT (all courses)

The follow ng grades will be assigned:
A+- 90-100%
A - 76- 89% consi stently above average achi evenent
B - 66- 75% average achi evenent
C - 55- 65% satisfactory achi evenent
| - inconplete
R - Repeat the student has failed to achieve the
obj ectives of the course and nust repeat the
cour se
The "1" grade (inconplete) designation indicates that the student has not

conpl eted the objectives required in specific course areas.

Senester work will be nade up of formal tests and assignnments. All tests
and assignnments nust be conpleted when assigned. Late assignnents or
projects will not be tolerated.

Attendance is also mandatory in all classes.

Tests and assignnents will be given on a regular basis throughout the
senester. Final examnations are also mandatory for any student that does
not maintain an "A' average in the course or who has not conpleted all

assi gnments by their due date.

The student will be expected to conplete three nmajor projects. Each
project will be worth 20% for a total senester value of 60% Projects
that are submtted late will be deducted 20% the first week and will not be
accepted after that.

Tests and assignnments will be assigned on a weekly basis and will be val ued
at 30% of the final senester grade.

NOTE: Attendance 10%

Chroni ¢ absenteei sm by any student will result in the student not
being admtted to class and ultinmately his failure to receive an
acceptabl e grade in the course.

SPECI AL NOTES:

Students with special needs (e.g. physical limtations, visual inpairnents,
hearing inpairnents, learning disabilities) are encouraged to discuss

requi red accommodations confidentially with the instructor .

Your instructor reserves the right to nodify the course as he/she deens
necessary to neet the needs of students.



BU LD NG SCI ENCE 111
PHY 226

TH RD SEMESTER

TEXTS:

1. Mechanical & El ectrical Systens for Construction - Riley Shuttleworth
- McGawH Il Publishers

2. The Trane Heating Manual - Trane Conpany Canada Ltd.

3. Residential System Design Manual for Ar Heating & Cooling Systens
- HRA Institute of Canada

4. Westinghouse Design Handbook

REFERENCE TEXTS:

1. Mechanical & Electrical Equi pnment for Buildings - MGuinnes, Stein,
Gy & Fawcett
- John Wley & Sons
Publ i sher

2. Acoustics in Mdern Practice - Fritz Ingerslev
- Architectural Press

Desi gn of Good Acoustics - J.E. More - Architectural Press
Practical Electricity - MPartland & Novak - MG aw Hil |

Design for Noise Reduction - J.E. More - Achitectural Press
Lighting in Architectural Design - Derek Phillips - McGawHill
Pi pi ng Handbook - Sabin Crocicer - MGaw H || Book Co.
Plunbing - Harold E. Babbitt - MGawH ||

© ® N o 0 » oW

Fundanentals of Pipe Drafting - Charles H Thonpson - John Wley &
Sons

10, Metric Pracatice Guide - HR A
11- Applied Solar Energy - Addi son Wesl ey
12, National Research Council - Solar Publications & Reports
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Heating installations design and | ayout, types of heating systens, heat

| oss cal cul ations, conponents and operations of different heating systens
such as hudronic, forced air and electric heating,

TOPI C | NFORVATI ON

I ntroduction and Hydronic Heating Design

PART |

a) termnol ogy

b) base tenperature

c) types of heating systens
d) heat loss calculation

e) infiltration
f) exposure
g) calculation of "U - Factor for a conposite wal

h) hot water heating design

i) conductivity and resistance of various materials
j) use of multipliers

k) to construct the radiation sheet

1) selection of proper radiation

n types of boilers and sel ection

n) types of hot water heating system

0) layout of a heating system

p) ogallonage tenperature drop and head cal cul ations
q) pipe sizing

r) conponents of a hot water heating system

PART 2 - FORCED WARM Al R HEATI NG

a) introduction

b) purpose and scope

c) specifications

d) general design recomendations

e) equi pnent selection

f) supply outlet selection and |ocation

g) return air intake selection and |ocation
h) synbol s

i) layout procedure

j) supply branch and outlet sizing

k) return branch and inlet sizing

1) supply and return trunk duct sizing

m sanple register and diffuser tables

n) equivalent lengths of fittings and intakes
0) charts and tables

p) sanple layout and work sheets

ry specifications for forced warmair heating as applied to existing hones




PART 3 - ELECTR C HEATI NG

a) termnol ogy

b) conponents

c) design and |ayout

d) advantages and di sadvant ages

PART £ - PLUMBI NG | NSTALLATI ONS

a) termnol ogy

b) residential requirenents
c) hot and cold water supply
d) waste pipes and systens
e) sewage vent stacks

f) storm drai nage

gg pi pe sizes

conponent s
i) practical installations



PERFORVANCE OBJECTI VES FCR BUI LDI NG SO ENCE |11

The general objective of this course is to give the Architectural student
an insight into heating and nechani cal design for buildings. The student
wi || study design procedures for hot water and forced air heating al ong
with their applications. The student will also investigate plunbing
regul ations and the various types of sanitary and storm systens used in
residential and commercial buildings.

The specific objectives follow

PART 1 - | NTRODUCTI ON & HYDRONI C HEATI NG DESI GN

1. To identify the termnology used in hot water heating design.
2. To conpare the various types of heating systens.

3. To review the physics of heat - eg: how heat travels, types of heat,
et c-

4. To identify the purpose of any heating system

5. To review the mechani cal and heating synbols used on technica
dr awi ngs.

6. To determ ne the base tenperatures for various localities.
7. To determine the Ufactors for various wall types, floors and ceilings

8. To solve heat loss problens for specific conditions by neans of the
el ectronic calculator and independently on the m croconputer.

9. To construct a radiation sheet.
10. To construct a job data sheet.
11. To determne the effects on total heat |oss due to exposure.
12- To determine the effects on total heat |loss due to infiltration.
13. To solve infiltration probl ens.
14. To devel op the air change factor.
15. To identify the "K' factor.
16. To identify the "C" factor.
17. To identify the "R' factor.

18. To develop the "U' factor for a given wall using the above factors and
the proper fornulas.

19. To calculate the total heat loss for a given residential structure
manual |y and with the aid of the m croconputer



20. To identify and select a boiler for given design situations.
21. To select convector radiation and cast iron radiation.

22. To determne tenperature drop and g.p.m requirenents.

23. To select an expansion tank.

24. To identify and select a one pipe hot water heating system
25. To identify and select a two-pipe reverse return system

26. To identify and select a two-pipe direct return system

27. To identify and select a series |oop system

28. To identify and select a one-pipe zoned system

29. To layout to scale and by enploying proper graphic synbols the above
nmenti oned piping systens.

30. To determne the "mlinch" and its use in hot water design.
31. To select a hot water circulating punp.

32. To determne the required punp head in mlinches.

33. To size the piping by use of the pipe sizing tables,

34. To identify and be able to relate to others the use of the follow ng
hot water heating conponents:

one pipe fitting
air vents
al titude gauge
flow control valve
pressure relief valve
make-up water |ine
automatic feed val ve
gl obe val ve
air charging valve
bal anci ng val ves, etc.

35. To identify and relate to others nethods of automatically controlling
hot water heating systens.

36. To identify various types of thernostats that are used for hot water
heati ng control

NOTE: The nmain objective of Part 1 of this course is for the student
to design a conplete hot water heating system for a snall
residential type building. Design is to be conpleted indepen-
dently on the m croconputer by each student.



PART 2 - FORCED Al R HEATI NG

37. To identify the termnology used in the design of a forced warm air
heati ng system

38. To select the proper air furnace.

39. To identify the various warm air heating system conmponents such as:
a) diffusers
b) damper s
C) register
d) end boots
e) supply and return trunks
f) zones, etc.
40. To identify and | ayout the basic types of warmair heating systens
such as:
a) loop system
b) radial system
c) perineter

41. To identify and draw the synbols required for warmair and ventil ation
system

42. To identify the characteristics of the various forced air heating
syst ens.

43. To identify the ventilation requirenents for various building uses
and occupanci es.

44. To identify static head.

45. To determ ne nethods of neasurenent of air pressure in ducts.
46. To identify the manoneter tube.

47. To determ ne the function of the manoneter tube.

48- To design the supply outlets and location for a residential forced
air system

49. To determne diffuser |ocations.

50. To design the return inlet sizes and |location for a residential forced
air system

51. To layout the supply outlets on plan,
52. To layout the return outlets on plan.
53. To select the furnace size and type,

54. To l|locate furnace on plan.



55.
56.
57.
58.

59,
60.
61.
62.
63.
64-

To indicate all risers, elbows and fittings on heating pl an.
To design the supply branches.
To draw the supply branches on plan to scal e.

To neasure actual duct length fromplan frombonnet of furnace to
supply outlet.

To determne the total equivalent length of all fittings.
To determne the total equivalent length of all fittings.
To record the cfmrequirenents per outlet.

To determne the supply and return pl enum pressures.

To determne the duct size, round and/or rectangul ar.

To determne the outlet sizes and record on plan and data sheets.

PART 2 r ELECTR CAL HEATI NG

65.
66.

67.
68.
69.

70.
71.

72.
73.
74.

75.

TO define a degree day.

To determne the nunber of watts of electrical power required for a
given total heat loss in MBH

To identify the various types of electrical heating conponents.
To layout the systemon pl an.

To investigate the costs of the various types of heating systens both
for initial installation and for fuel costs.

To identify the conponents of a refrigeration system

To be able to list the factors which influence air conditioned
envi ronnent s.

To identify a heat punp.
To identify the various factors involved in selecting refrigerants.

To identify the conponents of a conplete year-round air conditioning
machi ne.

To draw the various el enents of the system schenmatic.



PART ~ - PLUMBI NG | NSTALLATI ONS

76. To identify the termnology used for sanitary and storm drai nage
syst ens.

77- To investigate the code regul ati ons governing domestic sanitary
dr ai nage system

78. To draw a schematic showi ng the conponents for a building sanitary
system

79. To identify the schematic for a hot and cold water supply.

80. To determne the conponents required for a sanitary and storm drai nage
system

81. To layout riser diagranms for sanitary and stormsystens to code
regul ati ons.

82. To identify the fixture units and determne their use in pipe sizing.



