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Description of the Calorimeter and Experimental Procedure

The Chalk River calorimeter used in these measurements
was designed to determine the absorbed dose rate in graphite in the
range 0. 01 - 1 Wg"1 . To eliminate heaters in the sample and the jacket
it is operated in the quasi-adiabatic mode. Both the sample and
jacket temperatures are recorded from the time of insertion in the
reactor flux and the absorbed dose rate is calculated from these data
and the specific heat of graphite. The major disadvantage of the design
is that as there is only a 6 mm air gap between the sample and the
jacket the heat transfer between these two is relatively large. This
does not allow accurate determinations to be made below— 0.01 Wg"1.
At the dose rates in the positions used (B-7 and A-6), 0. 2 - 0, 5 Wg"1,
the values obtained are estimated to be accurate within ±5%.

Figure 1 shows the construction and dimensions of the
calorimeter. The thermocouples were connected directly to a two
channel recording millivolt meter so that the cold junction was at the
temperature of the recorder. The accuracy of the voltage scale of the
recorder was checked by comparison with a vacuum tube voltmeter
and the chart speed was measured.

Four runs were made in A-6 and five in B-7 each lasting
2 to 3 minutes. The temperatures of the sample thermocouple and
the jacket thermocouple at 6-second intervals were read off the
recorder chart. These temperatures are assumed to obey the
equation

c(Ts)
dT

s
dt" B + A(T. - T )

J s

where T and T. are the sample and jacket temperatures respectively,
c(T) is the specific heat of graphite as a function of temperature, B
is the absorbed dose rate of the sample, and A is a heat transfer con-
stant of the calorimeter. The best value of B to fit the experimental data

* Physical Chemistry Branch, Chalk River Nuclear Laboratories,
Atomic Energy of Canada Limited, Chalk River, Ontario, Canada

- 20 -

1



SILVER
SOLDERED^"

THERMOCOUPLES

S.S.SHEATHED
CHROMEL-ALUMEL
THERMOCOUPLES 1.0 0.D

H ELI ARC WELDS

STAINLESS
STEEL

0.64-

30.5

GRAPHITE SAMPLE
12.7x25.4

CHROMEL WIRE

HELIARC WELD

Figure 1 - Chalk River Calorimeter (dimensions in mm)
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was calculated using a computer program assuming that the specific
heat of graphite (joules g"1 "C"*) from 0 to 100°C is given by

c(T) = 0.63775 + 0. 07888T - 0. 0006T2

where T is the sample temperature in millivolts for a chromel-
alumel thermocouple (reference junction 0°C).

Results

The results are given in Table 1.

TABLE 1

Absorbed Dose Rates in Graphite in Greek Research Reactor Determined

Average = 78. 4 ± 2. 4 Mrads hr"1

Corrected for Capture -y-rays from S. S. jacket 77. 4 ± 2. 4 Mrads hr"1

Position A-6

July 4
July 5
July 7

175.3
164.5
174.2
156.2

3.7
3.5
6.4
3.0

Average = 167. 6 ± 7. 0 Mrads hr"1

Corrected for Capture y- rays from S. S. jacket 163.6 ± 7 Mrads hr"i

These results are compared with the other calorimetric results and the
results from chemical dosimeters in the final section of this report.

with Chalk River Calorimeter, July 4-7, 1972. Reactor Power: 5 MW;
Vertical Centre of Calorimeter Samples: 9 cm above Vertical Centre of

Position B-

Date

July 4
H

i i

July 5
July 7

Reactor Fuel Elements

-7
Absorbed Dose Rate in
Graphite (Mrads hr"i)

78. 1
81.4
81. 4
74.2
76.3

Average Deviation in
Computer Fit (Mrads hr~i)

4 . 4
3. 1
2. 7
4.2
5 .3
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