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A simple device to measure the relative rate of heat
loss through plastic coverings from greenhouse

Jin Jung,* Byung Bin Park™®

Abstract

In this report, we set up a simple device which enabled us to obtain data useful to estimate the relative capacity
of thermal energy retention of greenhouse built with various plastic coverings. A box(20cmX20ecmX30cm) framed
with flexiglass at the edges and covered with thin plastic films was made, in which were placed a thermostat-controlled
nichrom wire heater and a thermal probe made of thermister to monitor temperature changes. A wheaston-bridge type
transducer and a chart recorder were used to record the changes of temperature inside the box. The data obtained
by using the device showed that the relative rate of heat loss through plastic films with identical thickness decreased
in the order of PE film>EVA film>PVC film and that IR additives such as fine silica gel improved the insulating power
of plastic films. This observations are in well accord with general information, demostrating the feasibility of the device
in usefulness for the purpose of screening of various commercial plastic coverings.
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Fig. 1. (A) @ Block diagram of a device constructed to
measure- relative rate of heat loss through film
coverings from a plastic box«(B). Circuit of tran-
sducer used in block diagram. Nichrom wire
heater (H), thermistor (TM) and sensor tip of
thermostat (TS) are placed in the box. Tempe-
rature change in monitored by transducer (TD)
via thermistor and recorded on recorder (REC).
Ry represents the electric resistance of thermi~
stor placed in the box.
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Fig. 2. Saw-tooth wave patterns of temperature change
in the boxs of Fig. 1, which were covered with
PE film (A), EVA film (B) and PVC film (C)
respectively.
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Fig. 3. Effect of IR additives (mostly silica gel) on the
relative rate of heat loss through PE film.
(A) © Plain PE film
(B),: PE film with 15% IR additive
(C) : PE film with 3.1% IR additive
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Table 1. Analysis of inorganic oxides in the so-callede energy conserving films’ collected from local market,

content of oxides (%)

Film

Si0. Na;O ALO; MgO Miscelleneous Total
D 155 0.07 NG NG 0.08 170
E 1.02 0.02 NG 0.15 0.02 121
F 284 0.15 NG NG 011 310
G 105 0.03 0.34 NG 0.06 148

NG : negligible (content less than 0.005%)
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Table 2. Relative durations of maintenance of cons-
tant temperature and relative rates of heat
losses through plastic films.

Relative duration Relative rate of

Film (%) heat loss (%)

A 100 100

B 972 1029
c 100.4 99.6
D 1035 96.6
E 1021 97.9
F 1050 952
G 1030 97.1
H 1053 95.0
I 105.8 945

A~C; PE based D~G; PE based with IR
additives (so-called ‘energy conseving fi-
Ims’) H and I; EVA based
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