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BU LD NG SC ENCE | 1] PHY 226

Heating installations design and | ayout, types of heating

systenms, heat loss cal cul ati ons, conponents and operations
of different heating systens such as hydronic, forced air

and el ectric heating.

Topi c Information

I ntroduction and Hydronic Heating Design
Part 1

t er m nol ogy

base tenperature

types of heating systens

heat |oss cal cul ation

infiltration

exposure

calculation of "U'- Factor for a conposite wall

hot wat er heating design

conductivity and resistance of various materials

use of nultipliers

to construct the radiation sheet

selection of proper radiation

types of boilers and selection

types of hotwater heating systens

| ayout of a heating system

gal  onage tenperature drop and head cal cul ations
pi pe sizing

Par torpondir £ egf VAr Abfnat BeahieRdi ng syst em

i ntroduction

pur pose and scope

speci fications

general design recomendations

equi pnent sel ection

supply outlet selection and | ocation
return air intake selection and |ocation
synbol s

| ayout procedure

supply branch and outl et sizing

return branch and inlet sizing

supply and return trunk duct sizing

sanple register and diffuser tables

equi val ent lengths of fittings and intakes
charts and tables

sanpl e layout and work sheets

requirements for duct in slab systens
specifications for forced warmair heating as
applied to existing hones




Part 3 - Electric Heating

a)
b)
c)
d)

Ter m nol ogy

Conponent s

Desi gn and Layout

Advant ages & Di sadvant ages

Part 4 - Plunbing Installations

a)
b)
c)
d)
e)
f)
g)
h)
i)

Ter m nol ogy

Resi denti al requirenents
Hot and cold water supply
Wast e pipes and systens
Sewage vent stacks

St orm dr ai nage

Pi pe sizes

Conponent s

Practical installations



Perf ormance (Chjectives for Building Science |11

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

The specific objectives follow

Part 1 - Introduction & Hydronic Heating Design

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, etc
4. To identify the purpose of any heciting system

5. To review the mechanical and heating synbols used on technical draw ngs.
6. To determne the base tenperatures for various |ocalities.

7. To determne the Ufactors for various wall types, floors and ceilings.

8. To solve heat |oss problems for specific conditions.

9.7To 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 determne the effects on total heat |oss due to infiltration.

13. To solve infiltration problens.

14. To develop the air change factor.

15. To identify the "K' factor.

16. To identify the "C' factor



17.
18.

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

30.
31.
32.
33.
34.

35.

36.

To identify the "R" factor.

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

To calculate the total heat loss for a given residential structure.
To identify and select a boiler for given design situations.

To select convector radiation and cast iron radiation.

To determine temperature drop and g.p.m. requirements.

To select an expansion tank.

To identify and select a one pipe hot water heating system.

To identify and select a two-pipe revers'e return system.

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

To identify and select a series loop system.

To identify and select a one-pipe zoned system.

To layout to scale and by employing proper graphic symbols the above mentioned
piping systems.

To determine the "milinch"” and its use in hot water design.
To select a hot water circulating pump.

To determine the required pump head in milinches.

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

To identify and be able to relate to others the use of the following hot
water heating components:

a) one pipe fittings

b) air vents

c) altitude gage
) flow control valve
e) pressure relief valve
f) make-up water line
g) automatic feed valve
h) gl obe val ue
i) air charging val ue
) bal ancing val ves, etc,

To identify and relate to others nethods of automatically controlling hot
wat er heating systens.

To identify various types of thermostats that are used for hot water heating
control.



NOTE: The nmain objective of Part 1 of this course is for the student to design
a conplete hot water heating systemfor a small residential type building

Part 2 - Forced Air Heating

37. To identify the termnology used in the design of a forced warmair
heating system

38. To select the proper warmair furnace.

39. To identify the various warmair heating system conponents such as:

a) diffusers
b) danpers
C) register
d) end boots
e) supply and return trunks
f) zones

etc,

40. To identify and layout the basic types of wam air heating systems such as:
a) loop system
b) raciial system
C) perimeter system

41. To identify and draw the synbols required for warmair and ventilating systens

42. To identify the characteristics of the various forced air heating systens.

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

44. To identify static head.
45. To determ ne methods of measurement of air pressure in ducts.
46. To identify the manometer tube.

47. To determne the function of the nmanoneter 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 locate furnace on plan.



55. To indicate all risers, elbows and fittings on heating plan.

56. To design the supply branches.

57. To draw the supply branches on plan to scale.

58. To neasure actual duct length fromplan from bonnet of furnace to supply outlet.
59. To determine the total equivalent length of all fittings.

60. To determne the total equivalent |ength of the supply and return branches.

61. To record the cfmrequirements per outlet.

62. To deternmine the supply and return plenum pressures.

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

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

Part 3 - Electrical Heating

65. To define a degree day.

66. To determ ne the nunmber of watts of electrical power required for a given total
heat loss in MB. H

67. To identify the various types of electrical heating conponents.
68. To design an electrical heating system
69. To layout the systemon plan.

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

71. To identify the conponents of a refrigeration system

72. To be able to list the factors which influence air conditioned environnments.
73. To identify a heat punp.

74. To identify the various factors involved in selecting refrigerants.

75. To identify the conponents of a conplete year-round air conditioning machine.

76. To draw the various elenents of the system schenatic.



Part

4 - Plunbing Installations

89-

90.

91.

92.
93.

94.

95.

To identify the term nology used for sanitary and storm
dr ai nage systens.

To investigate the code regul ati ons governi ng donestic
sanitary drai nage systens.

To draw a schematic showi ng the conmponents for a building
sanitary system

To identify the schematic for a hot and cold water supply

To determ ne the conponents required for a sanitary and
storm drai nage system

To layout riser diagrans for sanitary and storm systens
to code regul ations -

To identify the fixture units and determne their use in
pi pe si zing.



