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On the Measurements of the Isobaric Heat Capacity of Fluids

Koichi Watanabe and Shogo Saegusa

In conjunction with increasing demands on the reliable information about the thermophysical
properties of technically important fluids, the importance of the researches in the related fields has
become more significant. In the present survey, some of the significance as well as the scope of the
thermophysical properties research are described specifically with respect to the isobaric heat capacity
of fluids.

Several typical flow calorimeters recently reported are introduced and surveyed, since the flow
calorimetry is cvaluated as the best method to determine the isobaric heat capacity of gases experi-
mentally. Among them, a compact flow calorimeter designed and operated by the present authors is
also included and explained. Not only the configuration of the calorimeter but also the available

information about the respective experimental apparatuses are presented.
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Equations of state for pure fluid and their functional forms

Equations of state for
real fluid

Correlations at the
ideal gas state
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A i Liquid nitrogen Y1 Nickel thermometer
B ; Constant temperature bath Np

[of ; Protecting cylinder (9] ; Outlet

CR ; Copper rod P ; Propeller

Fl . Flange R ; Bath-control thermometer
Fa S ; Radiation shield
F1 ; Pelt insulation T1 ; Stirrer tube

Hp ; Bath heater T2 ; Helical tube

He ; Calorimeter heater TC1 ; Tube thermel

Hg ; Shield heater TC2 ; Shield thermel

Hy ; Tube heater Th ; Metal thimble

I ; Inlet v ; Throttle valve

J ; Bellows seal VAC ; Vacuum line

M ; Mica spacer W ; Wax seal

MAN ; Manometer tubes X ; Vanes

Fig. 1 Flow calorimeter used by Masi et al.
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Fig. 2 Flow calorimeter used by Bier et al.
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T, ; Outlet thermometer S ; Shield

P ; Turbulent promoter

Fig. 3 Flow calorimeter used by the authors
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1 ; Sample gas cylinder

2 ; Thermostated bath

3 ; Absorber

4 ; High pressure regulator
5 ; Low pressure regulator
6 ; Heat exchanger

7

8

9

; Flow calorimeter
; Thermostated bath
; Digital Bourdon tube pressure gage

10 ; Needle valve

11 ; Three-way solencid valve
12 ; Quartz timer

13 ; Sampling vessel

14 ; liquid nitrogen

Fig. 4 Schematic diagram of the experimental
apparatus
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