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Note to the
TASK FORCE on
Procedures of the
Canadi an Comm ttee on Financing University Research

_ - The follow ng remarks appear relevant to the
di scussion which lead to the establishnment of the Task
For ce.

I n preparing this working paper on the Energy
R&D Program of the federal governnent, the follow ng
gui del i nes have been fol | owed:

1. The paper was not intended to provide full
substantive infornmation on the Program but to provide
a programframework within which to conpl enent federal
data by data from provinces and universities.

2. Attention was to be paid to the type of funding
nrelation to the requirenments of the program although
t was felt necessary to define these types of funding
n a way that woul d permt some neasure of assessnent
f the degree of freedomleft to university researchers.

3. The paper was to serve as a basis for the Task
Force recomendations to CCFUR on the kind of information
to be sought fromthe provincial governnments and the uni-
versitles.

4.  Once agreenent Was reached bn the above by
CCFUR, the provincial and institutional representatives
were to explore the feasibility of obtaining rel evant
information fromtheir respective constituencies.



Energy R&D Program of the
Federal Governnent

Structure and Managenent

. As early as 1974, a Panel on Energy R&D
reporting to the Mnister of Energy, Mnes and
Resources (E M &R ) was established.

The Panel defined five maj or TASKS
(or objectives): Conservation
Fossi | Fuel s
Nucl ear Energy
Renewabl e Energy o
Energy Transportation and Transmn ssi on

Each TASK is made up of a number of prograns, nmanaged
under the responsibility of various departnents and
agenci es (see Appendix A). It should be noted that
the Programstructure i s conpatible with "An Energy
Strategy for Canada" which exam nes the period to 1990,
and with further studies prepared for EM&R 's Long
Range Energy Study to year 2025.

The Panel has appoi nted Coordi nat ors who
report to the Panel on the activities of their res-
pective TASKS and progranms. |n many instances, they
report on work being done by nore than one depart nent
or agency. They, however, do not have the status of
managers. The O fice of Energy R&D (CERD) of E M &R
acts as secretariat to the Panel and coordi nates the
R&D program bet ween departnents and agenci es.

Il. Federal Governnent Expenditures on Energy R&D,
1976-77

The survey of these expenditures is carried
out by the CERD on the basis of the Program structure
al ready described. A sanple of how this information
is provided by individual departnments and agencies
is shown in Appendix B. As can be observed, the
narrative proceeds fromprojects within sub-ProgranB
and the quantitative information on personnel and
costs are reported by sub-program nunber and depart nment
or agency managi ng the projects. These constitute,
therefore, the basic informati on on program content
and resources all ocati on.



1. Expendi tures by TASKS and Program and by
Sectors of Performance

Tabl e 1 provides a breakdown of expenditures by
TASK and program and by Sectors of Performance, that
is intranurally, in Industry, in the Universities
and 1 n other organizations.

Al t hough detail ed analysis by TASK and program
coul d be done for each sector of performance from
the avail able data, the purpose of this paper woul d
be served by analysis at the TASK | evel only, further
di saggregation being only useful to researchers or
resear ch managers.

Table 2 shows the relative distribution of total
federal expenditures by TASK and sector of performance.
This kind of analysis, however, is not too useful for
pl anning at the national level. Wile it does provide
a picture of how federal funds are disbursed, it does not
all ow inter-sectoral conparisons, since total expendi-
tures are only available for the federal governnent
sector.

It 1s possible, however, to assess the direction
of research in the various sectors, assumng that
federal expenditures in the other sectors are repre-
sentative of the expertise and capabilities of these
sectors. This is done by calculating the percentage
di stribution of funds anong the different TASKS for
each sector of performance, as shown in Table 3. One
can see that each sector shows a different distribution
by TASK. \Wether this really reflects the expertise
and capabilities of the sectors other than the federal
governnent could only be verified if all expenditures
In the other sectors were known.

2. Expenditures in Universities

The detail of these expenditures by type of funding,
by university and by TASK is shown in Appendix C.

a) Expendi tures by TASK and Type of Funding

_ ~ Table 4 shows that two-thirds of Energy R&D
funding in universities by the federal governnent was
allocated by the NRC s Ofice of Grants and Schol ar shi ps
for undirected research.



The table al so shows that the other third
was allocated in aratio of 1 to 2 through the
Resear ch Agreenents Programof EMER (10.2 percent)
as opposed to contracts (20.3 percent).

It is worth noting that the Negotiated
Devel opnent Grants were all for "plasma physics".

It is also felt necessary toindicatethat
t he Research Agreenents Programof EMRR is | ess binding
than contracts on the part of the researcher. This
programis designed so that advantage can be taken of
t he expertise and capabilities that exist in Canadian
universities. The departnent supports projects that
are allied to the long-termobjectives of Its branches.
Proposal s are solicited by circulating copies of an
i nformation guide on the Program The nmain feature of
this guide, besides outlining the conditions of grants,
Is a detail ed expose of the objectives and areas of
I nterest of the operational branches of the departnent,
but without indications as to R&D priorities.

This Program may therefore be considered as
m d-way between the funding of proposals initiated by
the researchers (free research) and that initiated by
departnments through contracts (fully directed); it
m ght indeed nost |ikely be considered closer to the
forner type.

I't could thus be concluded that only 20 percent
of the federal funds allocated for Energy R&D In univer-
sities is for "directed" research.

b) Expenditures by Province

Tabl e 5 shows the distribution of federal funds
for Energy R’D to universities by province. Universities
of four provinces received 86.3 percent of the funds; they
were, in decreasing order of magnitude; Ontario, Al berta,
Quebec and British Col unbi a.

Looki ng at the TASK ranking in each of these four
provinces, it can be observed that the pattern is quite dif-
ferent, as shown in Table 6, where the rankings underlined
for each province represent 80 percent and over of the
total funding in a particular province. Ontario shows the



wi dest distribution and is the province where 62 per-
cent of the funds for conservation are allocated. The
four provinces rank high in Nuclear Energy, but only
Quebec shows Renewabl e Resources to be a strong area
of concern in universities, where 45.8 percent of all
the funds allocated to this TASK are di sbursed.

Energy Transportation and Transmi ssion ranks third

in all provinces, but one-third of the funds all ocated
for this TASK are disbursed in Ontario.

VWhet her this distribution reflects provincial
needs or problens, and how a particular pattern evol ved,
are questions that cannot be answered through this
limted set of statistical evidence.

Ill. Federal Expenditures on Energy R&D in 1977-78

The conparative distribution of expenditures anong
the five TASKS for 1977-78 (Table 7)shows the begi nning
of a change in enphasis in favor of Conservation and
Renewabl e Resources, at the expense of Nucl ear Energy.

Initially, the major increase is taking place in
the Renewabl e Resources. It will be supported by the
formati on of a Renewabl e Energy Resources Branch in
EM&R to ensure that these alternate forms of energy
receive full consideration in policy decisions.

The various areas of new enphasis in Renewabl e
Resources and Conservation are indicated in Appendi x D,
as well as redirection of interest in Fossil Fuels and
Energy Transportation and Transm ssion.

| V. Federal-Provincial Considerations

The O fice of Energy R&D estimates that the 1975-76
expendi tures of Provincial governments on Energy R&D
were of the follow ng order of magnitude (in mllions
of dollars).



Renewabl e Ener gy $ 3 M
Conservation 21 ('see note bel ow)
Fossi| Fuels 8.5
Nucl ear Energy 2
Energy Transportation
and Transmi ssion 1
$35.5M

(Note: The $21 M ConseAvati.on expenditure includes
hOQHcin> on the Inproved utilization gof
0sSi | qung materials conServatlon and ot her
phoghani, I'ndirectly related to energy conser-
vat i on whi ch are embraced by Provincial def]-
nition, of energy conservation. The figure
cannot therefore be directly conpared with
federal conservation expenditures.)

Cooperation in energy R&QD prograns with the Pro-
vincial governnents is essential and has been incl uded
I n a nunber of federal-provincial agreements in ener?y,
for instance (with an indication of the total federa
contribution between brackets):

1) Canada N B. Coal Program ($3.2)

2) Canada B.C North-Eastern British Col unbia
Coal Devel opnent ($1.5M) -
Pendi ng

3) Canada - NB - NS Fundy Tidal Power Agree-
ment ($1.5 M

4) Canada - Quebec Hydro Quebec Agreement - grant
t o Hydro- Quebec Research Institute
($0.325 Myear)

5) Canada N B. Agreenent on Mnerals and Fuel s
Devel opnent ($2 M Energy conponent
i dentified).



6) Al berta/ Canada Energy Resources Research
Fund ($96 Min 6 years)

7) Canada P.EI. Renewabl e Energy Research
Agreement ($3 N

8) Canada Alberta G| Sands Environnental
Research Agreenent ($20 M
in 10 years)

9) Canada - Saskatchewan Heavy G| Program
($8 Min 5 years)

Because of the considerable and increasing energy
R&D activities of the Provincial governnents, both
fromtheir own funding and fromfederal support as
shown above, it is nbst inportant that the federal
energy R&D progranms be properly coordinated with
those of the Provincial governnents, both in their
el aboration and in their inplenentation.

V. Concl udi ng Remar ks

1. I n Energy, as in any other area, the first
step consists inthe classification of the fields of
research relevant to the objectives defined for the
area. Although this has been done at the federa
level, it is only through the use of a common
framework that the situation can be assessed ade-
quately and future plans devel oped.

In presenting this nbdel to the provinces,
di fferences such as those indicated in section |V
above ought to be taken into consideration. No frane-
work or programstructure is perfect, but agreenent
of all interested parties on a commopn one is required
for programcoordination.

2. The exi stence of conplete information,
whet her substantive, quantitative or both, fromonly
one of the sectors involved, nakes it practically
i mpossi bl e to draw concl usions on the situation in
sectors for which information is inconplete or to
pl an funding for these sectors. This can be seen

fromthe above attenpts to assess the situation
in the provincial and university sectors.



3. In attenpting to develop information from
the provincial and the university sectors, the
foll ow ng gui del i nes appear appropri ate:

a) The proposed program structure as
devel oped at the federal |evel should be foll owed,
even if there is sone disagreenent with it; these
di sagreenents could be ironed out at a | ater stage
of the process.

~b) Sources and destination of funds by
sector will have to be clearly identified to avoid
doubl e counti ng.

c) Definitions of what is R&D and what is
not, used by all sectors, should be the sane; it is
suggested that definitions used by MOSST and Statistics
Canada shoul d be adopted, as they are conparable to
t hose generally used in the OECD countri es.

d) The funding instrunments should be des-
cribed in ways allow ng proper assessnent of conple-
mentarity or differentiation with practices at the
federal |evel.

e) The type of expenditures, current or
capital, ought to be clearly defined; for instance,
in federal paynents to universities, funds that may
be used by the institutions for capital expenditures
are reported as current expenditures at the federal
| evel. The sane mght be true in the transfer of
funds from provincial governnents to their institu-
tions, or fromthe federal governnent to the provin-
ces. To avoid double counting, it would appear
preferable to include only current expenditures as
Identified by the source of funds.
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FEDERAL CURRENT EXPENDI TURES ON ENERGY R&D 1976-77

TASK/ PROGRAM

Conservation (Sub-Total 1) -

1 Energy Efficiency in Buildings

Energy Efficiency in the Transportation System
Energy Efficiency in the Food Supply System
Thermal and Material Waste as Energy Sources
Muni ci pal and I ndustrial Waste Energy

Energy Efficiency in the Burning of O, Gas and Coa
I ndustrial Process

Energy Conversion and Storage

Location and Urban Form

.10 Consuner Products

.11 Efficiency of Energy Distribution Systens

il o il o
© OO U AW

Fossil Fuels (Sub-Total 2)

0 Conventional Ol and Gas

1 Ol Sands and Heavy G ls v
2 Coal Gasification and Liquefaction
3 Coal Supply

4 Coal Uilization

6 Naterials for Resource Industries

NENESESINEN

Nucl ear Energy (Sub-Total 3)

3.1 RSDin Support of the Regulatory Function
3.2 Securing the Fuel Base: Uraniumand Thorium
3.3 Nuclear Energy Utilization and Support

3.4 Nucl ear Fusion

Renewabl e Resources (Sub-Total 4)

4.1 Devel opnent of River and Ti dal Power

Sol ar Ener gy

Agricultural and Forestry \Waste Conversion
W nd Ener gy

Ceot hermal Ener gy

S
ah wnN

Energy Transportation and Transm ssion (Sub-Total 5)

5.1 Transportation of Energy Comodities
5.2 Transnmission and Distribution of Electricity

Overal | Coordination
6.1 Ofice of Energy Research and Devel opnent

TOTAL

($ 000)

Federal Governnent

6,594

1,768
1, 401
11

17
288
303
541
1, 954
259
13
39

8, 405

317
2, 986
207
3, 468
1, 311
116

86, 640

1,776
5,171
78,751
942

3, 285

1,673
1, 231
75

13.8
168

4, 278

3, 456
822

160
160

109, 362

I ndustry

1, 996

110
312

19
122
687
125
390
231

4, 492

2, 860
298
918
326

90

5, 871

5, 871

910

592
50

268

1,161

552
609

14, 430

University

274

21
121
35
4

37

38
18

1, 034

152
616
120
130

16

1, 228

250
46
91

841

483

35
310
70
68

614

85
529

3, 633

O her

250
75

175

50

50

300

Tot al

9, 114

1,974
1,834
65
143
975
640
931
2, 223
277

13-

39

13, 931

3, 329
3,900
1, 245
3,924
1, 327

206

93, 739

2, 026
5, 217
84, 713
1, 783

4, 728

2, 300
1,641
145
474
168
6, 053
4, 093
1, 960
160

160
127,725

STE

8



Rel ative Distribution of Total
Energy R&D by TASK and Sector of Perfornmance

(Percentages of Total)

1976- 77

Sector s

TASKS. Feder al
Gover nnent

5.2
6.5
67.8
2.6
3.3

O A WO N P

Al l 85. 6 11.

JMBY not add up exactly, due to

| ndustry

© ok wr
© N o o o

3 2.

roundi ng up.

©C o oo
N O ® N

Current Federal

Uni versity

Expendi tures on

O her

0.2

reg.

0.2

Al

7.2
10.9
73.4

3.7

4.7

100. 0

STz



TASK Concentration by Sector of Perfornmance

Sect or of 1
Per f or mance

Federal Gover nnent 6.0
| ndustry 13. 8
Uni versity 7.5
O her 83.3
TOTAL! 7.1

Excl udes $160, 000 for Overal |

(Percent ages)

2
7.7 79.3
31.2 40. 7
28.5 33.8
10.9 73. 4

4 5

3.1 3.9
6.3 8.0
13.3 16.9
16. 7

3.7 4.7

Pr ogr am Coor di nat i on,

TOTAL

100.0
100. 0

100. 0
100.0

100.0

=3
tr
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Federal Funding of University Research by TASK and Type of Funding

Source and Type

NRC Peer adjudicated .Gants
Negoti at ed Devel op. G ants
(Sub-Tot al)

EM& R Research Agreenents
Contracts

Gt her: Contracts
(Sub-Total for contracts)

TOTAL

NRC Peer adjudicated Gants
Negoti at ed Devel op. Grants
(Sub-Tot al)

EM & R Research Agreenents
Contracts

QG her:  Contracts
(Sub-Total for contracts)

TOTAL

Task 1

93
(93)

57
89

35
(124)

274

2.6
(2.6)

7.5

for the year 1976-77
($ ooot

TASK 2

290

400
(690)

190
154

(154)

1,034

©F ©

el
N

(4.2

. 28.5

"TASK 3

381

557
(938)

25
265

"TASK 4

176
(176)

36
206

65
(270

483

13. 3.

- TASK 5

524
(524)

63
27

(27)

614

14. 4
(14. 4

1.7
0.7

(0.7

. 16.9

TOTAL
1,464
7

(2, 421)

371
741

100
(841

3,633

0 O

NE on s

oo

WN ~IN
N—r

(23,1)

100.0

8 —og



Provi nce

Atlantic Provinces

Newf oundl and
Nova Scoti a
New Brunsw ck

P.EI.
Sub- Tot al

Quebec

Ontario

West ern Provi nces

Mani t oba

Saskat chewan

Al bert a

British Col unbia

Sub- Tot al

Unspeci fi ed

TOTAL

Federal Funding of University Research by TASK and Province

TASK 1

4 (0.

4 (0.
37 (1.

170 (4.

ol
w 01w
= PO

(o)}

274 (7.

JMBY not add up exactly due to rounding.

D

D
0)

)

7

5)

0 000 and

TASK 2

453
18 (0.5)

6 (0.2)

320 (8.8)

8 (0.2)
581 216.0)
62 (1.7)
651 (17.9)
39 (1.1)

1,034 (28.5)

TASK.3

12 (0.3)

12 (0. 3)
389 (10.7)

289 (7.9

15 (0. 4)

1,228 (33.98)

TASK 4

221 (6.1)

142 (3.9)

65 (1.8)

20 (0.6)
35 (1. Og
120 (3.3

483 (13.3)

TASK 5

5(0.D
27 (0.7)
32 (0.9

99 (2.7)

207 (5.7)

45 (1.2

614 (16.9)

Tot al

N W
ANENIN)
~ NV

P 000
I

(o2}
(o2}

752 (20.7)

1,128 (31.0)

99 (2.7)

3,633 (100)

»3
tr
1



TASK

Ranki ng of Federally Supported Energy R&GD i n
Uni versities of Four Provinces

1976-77
Provinces

TASK Ontario Al berta Quebec British Col unbia
Conservati on 41 4 4
Fossil Fuel s 1 1 5 2
Nucl ear Energy 2 2 1
Renewabl e Resour ces 5 5 2 4
Energy Transportation

and Transm ssSi on 3 3 3 3

lUnder!ined rank nunbers represent 80 percent and nore of Energy R&D

i n correspondi ng TASK ar ea.

ST=O;

w



Table 7

Total Federal Energy R&D Budgets (1976-78)

($ 000)
TASK 1976-77 1977-78
$M (%9 $M (%
Conservati on 9.1 ( 7.1) 12.8 ( 9.3)
Fossi | Fuel s 14.0 (11.0) 15.5 (11.3)
MNucl ear Ener gy 93.7 (73.3) 93.7 (68.0)
Renewabl e Ener gy 4.7 ( 3.7) 9.1 ( 6.6)
Energy Transportation
and Transm ssi on 6.1 ( 4.8) 6.5 ( 4.7)
Coor di nati on 0.2 ( 0.1) 0.2 ( 0.1)
TOTAL 127.8 (100.0) 137.8 (100.0)

10f this amount 83.4 will be expended by AECL in the
fol | ow ng manner:

Power Reactor Systens 29.7
Nucl ear Fuel Cycle 15.9
Envi ronment al Protection and

Radi oactive Waste Managenent 7.4
Heavy Water Processes 8.4

Under | yi ng and Advanced Systens
Research (sone nedi ca
research work included in this
item 22.0

15, J

st i licy



Appendi x A

TASK and Program Structure for
Federal Energy R&D



Task 1 Conservation

Task 2

Task 3

Program 1,1
Program 1.2
Program 1.3
Program 1.4
Program 1.5
Program 16.
Program 1.7
Program 1.8
|;>rogram 1.9.
Program 1.10-.

Fossil Fuels

Program 2.0
Program 2.1
Program 2.2
Program 2.3

Program 2.4

Energy Efficiencies in Commercial Buildings and Residences
(NRC - DBR)

Increase Energy Efficiency in the Transportation Sector
(TC - TDSS)

I(mprove Energy Efficiency in the Food Supply System .
AC)

Recovery of Energy from Thermal Power Plants
(EMR - OEC)

Municipal and Industrial Wastes Energy
(DFE - EPS)

Energy Efficiency in the Burning of Oil and Gas
(EMR - CANMET)

Industrial Processes
(Irc)

I(Energy Conversion, Heat Transfer and Storage
NRC

Energy and Urban Form
(MSUA)

Consumer Products and. Lifestyles
(cca)

Conventional Oil and Gas
(EMR - CANMET)

Qil Sands and Heavy Oils
(EMR - CANMET)

Coal Gasification and Liquefaction
(EMR - CANMET)

Coal Supply
(EMR = CANMET)

Coal Combustion
(EMR - CANMET)

Nuclear Energy

Program 3.1

_ Program 3.2
» Program 3.3

Nuclear Regulatory Research
(AECB)

Securing the Fuel Resource Base ~ Uranium and Thorium

Nuclear Energy Utilization and Support
(AECL)

-3.3,1 Power Reactor Systems

Program 3.4

3.3.2 Nuclear Fuel Cycle

3.3:3 Environmental Protection and Radioactive Waste
Management

3.3.4 Heavy Water Processes
3.3.5 Underlying and Advanced Systems Research

Nuclear Fusion
(NRC)



Task 4 Renewabl e Resources
Program4.1 Potential for Future Devel opment of River and Tidal Power
EUR - EPS)

Program4.2 Use of Sol ar Energy
(\RO .
Program4. 3 (C%rslersion of Agricultural and Forestry Biomass to Energy
Program4.4 Wnd_Energy
(RO
Program4.5 Geot hermal Ener
CBR. &g

Task 5 Tranpsortation and Transmission of Energy Commodities

Program5,1 Transportation of Energy Conmodities
(TC. TDSY

Program5.2 Transnission and Distribution of Electricity
(EMR . EPY



Appendi x B

I nventory Format for the Survey of
Energy R8D Departnments and Agencies of the
Federal Governnent



}

inventory oi Hi.argy Research and DeveSopment  subprogram Noi:
C®/emmenj of Canada 1976-77 Dopoutmoni:

Task: ConsorvATi on

Program Energy Efficiency in Buildings

/"\hmowurﬁ Devel opment of Technol ogy to M nim ze Energy Consunption

A

OBJECTIVE

01.01.01

NRC

To devel op techniques and technol ogy to reduce the energy used in spaed

heati ng and cooling.

WORK

The Sub-Program work, which has been going on for many years, has a

current emphasis on technology for the retrofitting of existing

buil di ngs, improved designs for new buildings and improved control of
heating and cooling equipment. Work is also being done on the analysis of

energy systems and the preparation of new building standards.

The above work includes the following projects:

Proj ect OERD Establishment of Limts for Environmental

Conditions in Occupied Space;;. Establishment of appropriate maxi mum and

m nimum |l evels for temperature and hum dity, m ni mum amounts of

fresh air

and mnimumillum nation levels for different types of occupancies.

Project OERD 1.1.1.2 - Development of Procedures and Data for Designing

HVAC Systems and Model 1inqg System Performance. The devel opment of

algorithms to simulate and evaluate the performance of HVAC systens,

including studies of coils and fenestrations,.

.Project OERD 1.1.1.4 Devel opment Work for Compani es Making Components
for Building Enclosures., Provision of a testing service for hygrothermal
properties of building materials, devel opment of new test methods and
standards, testing of wall, window and door assenblies under sinmulated
in-service condition, and devel opment of seal ed doublo glazing units.

Project OERD 1.1.1.6 -Heat Pumps. |dentification of conditions for the
econom c use of heat pumps for heating or cooling buildings, devel opment

of standards and test procedures in cooperation with the Canadi an

St andards Association and design of a field project.

Projects 1.1,1.1 through 1.1. 1.6 are the responsibility of the Nationa

Research Council.

Project OERD 1.1.1.8 Devel opment of Design Analysis Techni ques

for Evaluation of District Energy Systems. Devel opment of existing and
new programs for use by engineers in both public and private sectors:

devel opment of new algorithm

Reference "Ottawa Master Plan Study" by Design and construction

branch,

Department of Public Works. October 1975, Responsibility of

Department of Public Works.

Project OERD 1.1.1.10 = Devel opment of Procedures and Data for Designing
HVAC Systems and Modelling Systems Performance. Conmpil ation, eval uation

and devel opment ot various energy systems analysis ( ESA) computer

programs with special reference to the Meriwether ESA series.

Reference "Reference Manual on ESA Series" by Technol ogical Research and

Devel opment Branch, Department of Public Works. November

1975

(under continuous revision). Responsibility of Department of

public Wbrks.

ib-Program
1 Director:

Updat ed:

fico ol Enemy Research and Development, Department nl Energy, Minos and Resources

r William Logan building, MIO booth Street, Ottawa, Canada K1A OEA4.

(613) UUIMIb7S

e



iventpry of Energy Research and Development  sub-progmtino.:

B~2
cjemrnoni of Canada 1978-77  ooparumm
Tnvi ke VWh
Program: * ¢
SlltTProgram:

|
Appl ication of Electronic Technology to the Horn Efficient Utilization of
thveicpy. The application of new electronic technology to the mnim zation
== 0f thé use of utility generated energy in househol ds; the optim zation of
energy conversion and storage at the domestic |level and the devel opment

of econom cal and efficient DO AC power inverters, are some of the

subjects undur investigation, Responsibility of the National Research
Counci | «

4-"Dr09ram Dr. D.G Stephenson,

irector: pyj v si on of building Research, National Research Council,
l Montreal Road, Ottawa, Ontario. KIA OR9. 6lUJ993- H21

Updated: 31 January 1977.
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Appendi x C

ENERGY

Federal Grants and Contracts by
Program and Sub- pr ogram and
by University
1976- 77

Abbn cvZat Zone

RAP - Research Agreenent Program of EM&R
UUG - Undirected University G ants fromNRC s Ofice of
Grants and Schol ar shi ps
NDG - Negoti ated Devel opnent Grants fromNRC s Ofice
of Grants and Schol ar shi ps
Contracts = All contracts fromEM&R unl ess ot herw se
specified



G

TASK 1 - Conservation

Program G ant/ : : Armount 1
( Sub- pr ogr am Contr act University ($000)
1.1 RAP Carl eton " 21
1.2 RAP Carl et on 18
UUG Carl et on 9
! Toront o 5
1.2.3 Contr act Mont r eal 8
! Cal gary 4
1.2.5 . Queen's 45
1.2.6 ! Cal gary 11
1.2.7 ! Mont r eal 14
1.2.8 I Queen' s 5
I Toronto 2
1.3.1 Contract Saskat chewan 8
(Agriculture)
1.3.2 Guel ph 27
1.4 UUG Queen' s 4
1.6 UUG Cal gary 22
I Laval 15
1.8 UUG Toront o 34
. Menori al 4
1.9 RAP . Carl eton 18
TOTAL 274

AnpuntS may represent nore than one grant or contract.



Pr ogr am
( Sub- program

2.0

10.4

TOTAL

TASK 2

G ant/
Cont r act

RAP

uuG

n

i
n

Contracts

NDG
UUG

RAP

Contr act

RAP

Contr act

UUG

Fossi |

Fuel s

Uni versity

Menor i al
(Unspeci fi ed)
Al bert a

Cal gary
Toronto
NST.C

Carl et on
Ot awa

Al bert a
Al berta
Cal gary
Queen' s
Saskat chewan
Cal gary
atawa

West ern

Al bert a
Res. Counci
Carl eton
MG ||
McMast er

U B C

Cal gary
Toronto

U B C

Queen' s
U B C

(Unspeci fi ed)

Al bert a
West ern
Wat er | oo

Toronto

Queen's

G2

10
15
16
15
39

13

16

1,034



TASK 3 - Nucl ear Energy

Pr ogram G ant/ : - Anmount
(Sub- program Cont r act University ($000)

3.1 Contr act Al bert a 75

Carl et on 9

I.N RS 20

U B C 28

Toronto 32

Wat er | oo 86

3.2 RAP Ecol e Pol ytech., 10

3 (Unspeci fied) 15

3.2.1 Cont r act McMast er 15
Queen' s

3.2 uuG West ern 6

3.3 uuG Carl et on 11

I.NR S 7

McMast er 23

Toronto 16

West ern 22

Menor i al 12

3.4 NDG U du Quebec 206

It Saskat chewan 146

I UBC 205

uuG Al berta 69

i I.N R S 108

I McMast er 30

It West ern 10

I Mont r eal 38

" Trent 7

I Toronto 22

TOTAL 1, 228



G4

TASK 4 - Renewabl e Ener gy

Program G ant/ : - Amount
( Sub- pr ogr am Cont r act University ($000)
4.1 RAP Mc Mast er 16
UUG Laval 11
I Sher br ooke 8
4.2 RAP Toronto 20
uuG Al berta 9
Cal gary 11
West ern 7
UBCGC 33
Ecol e Pol yt ech. 5
Toronto 19
4.2, 1 Cont r act Wat er| oo 75
I MG I 131
4.3 UUG Wat er | oo 5
4.3.1 Cont r act Mani t oba 65
(Agriculture)
4.4 uuG MG 17
i U B.C 2
L Sher br ooke 49

TOTAL 483



TASK 5

Energy Transportation and Transni ssion

Pr ogram G ant/
( Sub- pr ogr am) Contract
5.1 RAP
I
1
UUG
5.1. 11 Cont r act
I
5.2 RAP
UUG
TOTAL

Uni versity

Cal gary
Laval
(Unspeci fied)
Cal gary

Toronto
Saskat chewan
Res. Counci l

(Unspeci fi ed)
Al berta

Cal gary
Menor i al
Laval

MG ||
Mani t oba
l.N R S.

Wat erl oo

W ndsor
atawa

Ecol e Pol yt ech,
Saskat chewan
UuBC

U N B.
Toronto

G5

Anmount
($000)

8
10
23
17

2
25

22

7
51

5
24
12
18
11



Federal Energy R&D Projects to be funded
in the Fiscal Year 1977-78
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Conservation (TASK 1)

Significant linmtations of energy demand can be obtained through replication
. of research and devel opnent on conservation neasures. One inportant thrust
for new RijD funding is to increase the efficiency of industrial processes.
Industry uses about 30 percent of our annual energy consunption. Since |arge
gains can be made in this area, the proposed funding, which will encourage
-and conpl ement private sector expenditures, is expected to give a significant
return in the short term The new funding al so enphasi zed other areas,
such as transportation, waste heat utilization, recyclying and the use of
heat punps for Canadian conditions.

Devel opi ng technol ogy for efficient use of energy in
I ndustry
Devel opi ng technol ogy to mininize energy consunption in
bui | di ngs
Est abl i shing energy conservation standards for buildings
Transferring technol ogy for mnimzing energy consunption
i n. bui | di ngs
"Studi es on bul k and individual metering
Deternining conditions for inproving automobile fue
efficiency
Devel opi ng aut onobi | e engines with conbustion and
characteristics suited to achieving optimum fuel econonies
I n Canada :
. Determning paraneters of autonobile energy demand
« Exami ning energy-efficient urban configurations
«Recovering waste heat fromthermal power plants
«» Reduci ng energy consunption by recycling/recovering vaste
«Inproving efficiency of thermal power stations
I mproving cncrgy-efficiency of urban passenger transportation
Reduci ng energy consunption in bulk freight transportation
Reducing energy consunption in urban goods transportation
Devel oping the use of hydrogen in the energy system
Devel opi ng el ectrochem cal energy storage devices
Devel opi ng energy-efficient industiral electrocatalysts



, D2

Fossi| Fuels (TASK 2)

There is a vital need to generate new fluid supplies to replace the
rapi d decline in conventional domestic supplies. The progranms proposed
i ncl ude devel opnent of: -
« Methods for exploiting and processing oil sands and heavy oils
« Methods of substitution of coal for oil and gas in the near term

i ncl udi ng new methods for its utilization
. p@trgds for the inproved and safe extraction of coal from Canadian

i el ds.

Improving liquidyield fromoil sands

Devel oping the techni que of spherical aggloneratlon
of oil sands

Heavy O| devel opment program

| mprovi ng technol ogi es of coal conversion by gasification
and |iquefaction

| mproving technol ogy of mining Canadian coal deposits
| nproving technol ogy of conbustion of Canadian coal s
- I'nproving beneficiation techniques for Canadi an coal s

Devel opi ng the technique spherical aggl oneration of
fine coals

Rel ating geoscience concepts to estimting coal resources



D3

Renewabl e Resources (TASK 4)

The bul k of funding for renewable energy systenms wWill go
towards the demonstration of solar heating in new and existing buildings,
the devel opment and testing of solar heating conmponents, and the
assessnent of the energy potential of wind and the devel opnent of vertica
axis windmlls. [Investigations into the production of liquid and gaseous
fuels fromforestry and agricultural bionmass will be accelerated. The
prospects for geothermal heat will continue to be assessed. The applicability
of these resources depends sharply on local geographical, geological and
climtic circumstances and al so on the cost and availability of other
sources of power. Programs are recomended for the evaluation and denonstration
of these resources for specific Canadian conditions.

Assi sting Canadian industry to devel op sol ar heating
equi pnent

Renonstrating and nmonitoring sol ar heating systems and
conponent s ’

Devel opi ng capability to retrofit solar heating to
exi sting Canadi an bui | di ngs

Building a test facility for seasonal solar heating systens
ot her than collectors

Devel opi ng net hodol ogy for researching climtic design
for Canadi an sol ar heating systens

Devel opi ng heat punps and sol ar heating optinised for
Canadi an condi tions

Resear ching basic science of directly converting sol ar
energy to electricity

| mprovi ng measur ement of 300- 3000 Nanonet er sol ar
radi ation

Defining the spectral distribution of solar energy

Assessing national wind energy potential particularly
for vertical axis turbines

Resear ching the basic biology of anaerobic fernentation

ﬁhintaining avar eness of Canadi an prospects for geofherwa
eat -






