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GREENHOUSE HEAT CONSERVATION:
Part Il

James W. Hay and Kenneth L. Goldsberry?

In “Greenhouse Heat Conservation: Part [,” (CFGA Bulletin
330) Goldsberry and Tristan presented the results of the
thermal blanket research accomplished during the 1974-75
heating season at Colorado State University. Tristan (12)
evaluated the heat savings obtained using an internal
thermal blanket of Foylon 2001-P, an aluminum foil
laminated to polyester, and found a seasonal reduction in
night heat loss of 23 per cent. He also determined that 77
percent of the heat lost from a greenhouse during a 24 hr.
period occurred at night.

Another study was conducted during the heating seasons of
1975-76 and 1976-77 to determine the effectiveness of
using polyethylene as an inexpensive thermal blanket.

Methods and Materials

Studies involving a polyethylene thermal blanket were
conducted in the same facilities described by Tristan (12).
Heating was accomplished by pneumatically controlled low

1A portion of the research accomplished by James Hay while completing
requirements for a M.5. Degree.

2Presently instructor of Horticulture, Oregon State Univ. Corvallis, Oregon and
Assoc. Prof - Colorado State Univ., respectively.

pressure steam with perimeter and overhead piping. The
heating system was set to maintain 12°C (54°F) night
temperatures and 15°C (60°F) day temperatures. An in-
sulating blanket was used at night along the west endwall to
separate the test house from the adjoining facility.

A semi-automatic suspension system, manufactured by
Simtrac Corp., was used to support the overhead and
sidewall blankets, figure 1. The blanket material was clear,
6-mil Monsanto 602 polyethylene which was selected on the
basis of relative cost, availability in large sheet sizes, and the
simplicity of fabricating blankets for any given dimension.
The overhead blankets partitioned the house at ap-
proximately gutter height. Due to interference from
trusses, the blanket was mounted in three sections with
each section a continuous piece that covered both the
overhead and sidewall areas. Endwalls were also lined with
movable blankets and fixed blankets were hung to create
dead air space between perimeter heat piping and the
foundation walls. Fixed pieces of film were mounted to
provide a seal where blankets in the closed position abutted
truss members.

During the heating season, November 1976 through March
1977, the interior blanket was used on alternate nights.
Data for 112 control nights (no blanket) and 70 test nights
were obtained. On test nights, the blanket was closed at 5:00
p.m. and opened at 8:00 a.m. Relative heat input was
measured by monitoring the steam condensate return with
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Fig. 1. Position of 6 mil polyethylene as a thermal blanket in the closed gr “test”
position. » -

revolving drum condensate meters, manufactured by
General Station Steam Co. Two meters, arranged in series
and modified through the addition of electromagnetic
counters, were used to monitor the night and day conden-
sate return. Analysis of variance and covarience were used
to evaluate the data.

Results and Discussion

Data of average outside temperature, wind speed and cloud
cover, and total night condensate for test and control nights
were divided into twenty-four classes. Although the limited
number of nights assigned to each class discouraged
statistical analysis within classes, direct comparisons based
on arithmetic means of condensate values for “test” versus
“control” nights indicated that the interior curtain provided
a 21 to 32 per cent reduction in fuel usage.

Data from tests with the thermal blanket indicated that
outside temperature accounted for at least 71 per cent of
total heat loss and the relationship of temperature to
condensate showed a strong linear relationship. In this
evaluation, wind accounted for less than 1 per cent of total
heat loss and cloud cover for less than 2.5 per cent.

Within the limits of the analysis and based on temperature
classes, the data showed that the interior blanket provided a
25 per cent average reduction in night fuel use, regardless of
the outside weather conditions (Table 1). This reduction of
25 per cent compares favorably to other reports on heat
savings where non-metalized materials have been used for
photoperiod control or specifically tested as thermal
blankets (1, 2, 3, 4, 7, 8, 10, 11, 15).

The regression lines generated from plots of test and control
night data comparing outside temperature to condensate
return, (figure 2), are similar to the relationships that have
been documented by others who have done recent work
with thermal blankets (9, 12, 13, 14).

The lack of a larger reduction in heat loss using metalized
fabric [23 per cent by Tristan (12)], can most logically be
explained by the tact that gaps at trusses and uncovered
gable ends reduced the effectiveness of the blanket system
— whereas the polyethylene blanket system was carefully
mounted to eliminate most gaps. Huang and Hanan {6) have
also suggested that the fabric type for an interior blanket
makes little difference as long as the material is a good
barrier to convective heat transfer. None of the tests at CSU
have shown the average night reductions of 27 to 55 per
cent as reported by other workers who have used metalized
materials (9, 11, 14).

Data was also analyzed to determine the per cent of night
heat loss as compared to total heat loss. Table 2 summarizes
the results for eight test months. Results for this trial
indicated that night heat loss was 78 per cent of the total
heat loss. This finding agreed with work by Tristan (12) and
Christensen (4). A 25 per cent night heat loss reduction
should yield a 20 per cent reduction in seasonal fuel
consumption. Since the percentage of night heat loss is
relatively great in the early fall and late spring months,
thermal blankets might be applied in months outside the
traditional peak heating months. Proper analysis of the
economic benefit of the interior thermal blanket requires
careful consideration of the night heat loss reduction as well
as the percentage of night heat loss as compared to total heat
loss.
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Fig. 2: The influence of a polyethylene thermal blanket system on the production

of steam condensate from November 1976 through March 1977. The
confidence intervals indicate the same results would occur 95 percent of
the time, using this conservation program.

Table 1. Condensate reduction with internal blanket, grouped according to temperature classes.
Mean Qutside Number of Mean Condensate Number of Mean Condensate Condensate Reduction
Temperature Control Nights for Control Nights  Test Nights for Test Nights {per cent)
0-14 7 476 8 347 27
15-29 38 286 22 214 25
30-44 46 208 a3 164 21
45-59 21 108 7 77 29




Table 2. Night condensate compared to total condensate.

Number of Night Condensate as a Per Cent

Month  Control Nights of Total Condensate
Feb 1976 8 79.1
Mar 1976 14 78.3
Apr 1976 12 93.5
Nov 1976 8 75.9
Dec 1976 20 78.8
Jan 1977 14 72.9
Feb 1977 14 80.4
Mar 1977 14 78.2

The fabric tended to bunch at each truss and tiebacks were
necessary to prevent inconvenience to labor crews and to
limit interference withincoming light. However, the system
could be set up for night use in less than five minutes by one
worker. Although no damage from physical contact with
hot steam pipes was ever observed, steam lines did create
additional obstacles in this particular house. Experiences
with the physical aspects of the interior blanket were similar
to those reported by other researchers (9, 11, 14).

After two winters use, the polyethylene did not show any
appreciable deterioration other than slight discoloration. No
abrasions or failure at stress points were observed.
However, soil accumulation on the horizontal blanket
sections increased the undesirable daytime shading effect.
Condensation on the blanket was never observed. Snowfall
during the two seasons was insufficient to provide any data
on snow loading while the interior blanket was in position.

Heat loss can probably be reduced to a greater extent with
systems using metalized fabrics. However, this test of
relatively long duration indicates that simple polyethylene
blankets can yield a reliable minimum of 20 per cent
reduction in seasonal fuel costs by using a material which is
relatively inexpensive when compared to metalized fabrics.
If the horizontal polyethylene could be kept clean, such a
system might also be used for summer light reduction and
contribute to more efficient fan and pad cooling programs.

Acknowledgments: Appreciation for assistance in this
phase of research is extended to Public Service Company of
Colorado, Simtrac Corporation, Skokie, Ill, Colorado
Flower Growers’ Assoc. and Monsanto Commercial
Products Co., Kenilworth, N.]J.
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New Book on Greenhouse Management

The team of Holley, Hanan and Goldsberry have gotten
together at the request of the Springer-Verlag Publishing
Company of Heidelberg, Germany and written a com-
prehensive book on the “whys” and “wherefores” of
greenhouse management. The book is the fifth volume of
the “Advanced Series in Agriculture” and the first to deal
with Horticulture.

The contents will be of great importance to all greenhouse
operators. All aspects of the factors involving
photosynthesis are considered and placed in perspective
with greenhouse management practices.

The contentsinclude: 301 figures, 150 tables, approximately

560 pages.
Light ... Temperature ... Water ... Nutrition ...
Carbon Dioxide . . . Pollution . . . Soils and soil mixtures
... Insect and Disease Control ... Chemical growth
Regulation . . . Greenhouse Construction . .. Business
management . . . Marketing . . . and appendices with the

latest conversion tables and definitions.

Please order through your bookseller

or Springer-Verlag Berlin, Heidelberger Platz 3,
D-1000 Berlin 33

or Springer-Verlag New York Inc., 175 Fifth Avenue
New York, NY 10010, USA

Advanced Series in Agricultural Sciences, Volume 5

J. J. Hanan, W. D. B. Holley, K. L. Goldsberry,

Greenhouse Management

1978. DM 94,-; US $43.30

ISBN 3-540-08478-9

Distribution rights for India: Allied Publishers Private Ltd.,
New Delhi



Educational Movie Films

Greenhouse Flammability Film

“Understanding Greenhouse Flammability”is an 18 minute,
color 16mm film narrated by Dr. Ken Goldsberry describ-
ing three years of research accomplished at Colorado
State University with controlled greenhouse fires.

The predominate theme of the film is the prevention,
detection and control of greenhouse fires. Related topics
include: types of covers and structures, employee safety,
alarm and sprinkler systems and common sense.

The film rents for $20 or can be purchased. For more
information contact:
Audio Visual Services
Office of Educational Media
Colorado State University
Fort Collins, Colorado 80523

.

Transplanting Film ry o

“Transplanting Techniques for Bedding Plant Growers”, a
14 minute, super 8, sound and color film was directed and
produced by Ken Goldsberry. The film was designed to
acquaint transplanters with good economical methods of
transplanting. It also provides bedding plant growers and
managers with insight into, time and motion, sizing
plants, employee comfort, timing and numerous other
topics.

The film was produced in cooperation with the Colorado
Bedding and Pot Plant Association, Bedding Plants Incor-
porated and the Department of Horticulture.

Published by
Colorado Flower Growers Association, Inc.
Dick Kingman, Executive Director
2785 N. Speer Blvd., Suite 230
Denver, Colorado 80211
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Direct inquiries to:

Office of the Editor
Horticulture Department
Colorado State University
Fort Collins, Colorado 80523

The film can be rented or purchased from:
Bedding Plants Incorporated
P. O. Box 286
Okemos, Ml 48864

Persons residing in Colorado that desire the film, should
contact the Horticulture Department, Colorado State
University, Fort Collins, CO 80523.

Canadian Florist. 73(1):35. Dec. 31, 1977
Canadian Hadassah — Wizo Dedicates
Horticultural Building at Hebrew
University.

.. of particular interest to Canadian growers is the
amazing increase in flower production in Israel. Nearly one
quarter of all farmers in Israel are growing flowers and 80%
of those occupied as flower grower advisors and in
marketing and research are graduates of the Hebrew Uni-
versity.

While most Israeli exports have gone to Europe, soon they
will be marketed in the U.S. and Canada. A terminal for
handling Israeli flowers coming into North America is under
construction at Kennedy Airport.

Israeli export of cut flowers is expected to reach $35 million
this year. This is remarkable considering the industry dates
back only 15 years. Research carried on in the laboratories of
the new Ornamental Horticulture Building will be fun-
damental to the continued increase of the Israeli floral
industry.
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