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Measurement of Single Phase and Condensation Heat Transfer
Coefficients of Ammonia in a Horizontal Tube
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ABSTRACT: Single phase and condensation heat transfer characteristics of ammonia in a
horizontal tube have been investigated experimentally, The horizontal test section is
composed of smooth SUS316 tube for refrigerant flow, surrounding annulus for water flow,
and temperature and pressure measuring sensors. For single phase test, subcooled ammonia
mass flux was varied from 320 to 501 kg/rngs and temperature was varied from 18 to 47TC.
For condensation test, mass flux and saturation temperature were varied from 86 to 128
kg/m’ and 34 to 47T, respectively. The equations of Gnielinski, Soliman et al, Traviss et
al., Cavallini and Zecchin, Shah, Chen et al, Tandon et al, and Chitti and Anand were
compared with the experimental data. New correlations are proposed based on the
experimental results and the absolute mean deviation of the experimental data becomes 1.0%
for single phase test and 4.9% for condensation test.

Key words: Ammonia(&d =1 o}), Condensation($3), Heat transfer coefficient(ddEAF),
Horizontal tube(5¥ &), Correlation(“3#4])
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Fig. 1 Schematic diagram of an experimental

apparatus.
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Fig. 2 A tube side Wilson plot.

5
d=0.9365

4 C,=0.0021
- 3

2 4

1 .

9 10 1
In(Re,,)

Fig. 3 An annulus side Wilson plot.

qe 7 057, 1.0%, 05%2 AArsgen, @
A Ay st AR dHY o HFA
= 37%cln HeaE 84%T Kline and
McClintock'"e] Re& 2xA% WEe Ag3
o AT w@Ad 2 = ALGATY
AP e 7+t 158%, 14.0%, 282 B
Hzte Z2zk 18.9%, 21.7% %t

3
F94e

3. AMEZAN 2 aF

Fig. 49 A% $43 HA
oA dAZgA5e W3

2 22 dAGA S 33 565

Table 1 Experimental condition

Sub. liq. Condensation
Mass flux [kg/m®-s] 320 ~ 501 86 ~ 128
Temperature [C] 18 ~ 47 34 ~ 47
Pressure {kPa] 1895 ~ 1908 1297 ~ 1903
Heat flux [kW/m?] 121 ~ 382 386 ~ 626
Average quality 01 ~ 09
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