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(a) Independent
conservation

equations (2–6)

(b) Constitutive
relations

Material dependent

(c) Thermodynamic state equations*
Water–Dry air–Vapour–Moist air

e.g.
Solid mass

conservation
equation (3)

Term 3-a

(∂/∂t) [(1 – φ)ρS]

ρCp(∂T/∂t) ρCp T

Term 3-c

(∂/∂t)(∆mhydr)

∂/∂t (time rate)
∇ (space gradient)

∂ (differential)

∂/∂t

Tables 2–3
Main and secondary

Levels 2–3

Term 3-b

∇[(1 – φ)ρSνs]

Relates term in
conservation equations (2–7)

with state variables
via math operators

Example
e.g. term 2-a

+

Term Parameter

=

= ×

= ×

Operartor State variable

Type a (Clapeyron) State variable 1 State variable 2Parameter Constant

State variable 2 State variable 4 State variable 5Type b (Dalton Law)

= × ×

= +
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Radiant heater
5000 W–800˚C

Thermal
insulation
(ceramic
blocks)

2 mm10 mm

50 mm
Specimen
30 × 30

× 12 cm3
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Temperature: K
703·69

601·14

498·58

396·03

293·48

Gas pressure: MPa
3·9101 × 106

2·9484 × 106

1·9868 × 106

1·0251 × 106

63498

Damage
(non-dimensional, between 1 and 1)

0·9956

0·72248

0·44937

0·17625

–0·0

Saturation (non-dimensional,
between 0 and 1)

0·49016

0·45

0·3

0·15

0

Relative humidity (non-
dimensional, between 0 and 1)

0·50148

0·45

0·3

0·15

0

(a)

(b) (c)

(d) (e)
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