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In the article, "PSC for HAF" in the
September issue #107, two typos passed our
scrutiny. Instead of 200 hours of opera
tion to pay back the cost of permanent
split capacitor (PSC) motors for horizontal
air flow (HAF) fans, 2000 hours are required
This is about 80 days of operation.

Even with this error, PSC motors are
still a very good investment.
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CONTROLLING HUMIDITY IN TIGHT GREENHOUSES
R. A. Aldrich

Professor of Agricultural Engineering

High relative humidity was very seldom a
serious problem in lapped glass houses. During
those periods of the year when outdoor tempera
tures were mild but too low to permit venting,
the air moving through the cracks at the glass
laps was enough to remove excess moisture. As
outside temperatures fell, the temperature of
the inside surface of the glass dropped to pro-
vite an excellent dehumidifying surface. These
actions also removed heat from the greenhouse
but heating was not a major production cost.

As fuel prices increased, air exchange was
reduced to lower heating costs by using lapseal,
single and double layer polyethylene (PE) , and
internal thermal blankets. The use of double
layer PE and thermal blankets also resulted in
higher temperatures of the inside surface thus
reducing the dehumidifying potential.

The dew point temperature of an air-water
vapor mixture is the temperature at which con
densation wi 11 begin. For example, greenhouse
air at 60°F dry bulb and 80 percent relative
humidity has a dew point temperature of 54°F.
Moisture would condense out of any of the air
striking a surface whose temperature was at or
below 54°F. If the inside air temperature was
60°F, the inside surface of a single layer
glasshouse would reach dew point temperature
(54°F) at an outdoor temperature of 52°F.

If a thin thermal blanket was installed,
the outdoor temperature would have to drop to
42°F before the inside surface of the blanket
was cooled to the dew point temperature. If a
double walled material like the extruded struc-
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tural panels was used, the outdoor temperature
would have to drop to 37°F before the inside
surface cooled to the dew point temperature.
Where thermal blankets are used, the tempera
ture outdoors would drop to 27°F before the
inside surface of the blanket cooled to the
dew point temperature. Any changes in the
amount of water vapor in the inside air would
change the dew point temperature and changes
in the inside dry bulb temperature would change
the surface temperature.

Table 1. Temperatures of greenhouse enclosure
surfaces with 0°F outside air and
60°F ins ide air.

Temperature
Location

Single
Glazi ng

Outside air 0.0

Outside sur

face of

glazing 10.8
Inside sur

face of

glazing 21.1
Air space
between gla
zing and

blanket

Outside sur

face of

blanket

Inside sur

face of

blanket

Inside a ir 60.0

Construct ion

S ing1e
Glaz ing
+ Eave

to Eave

Blanket

Double

Glazing

Temperatures (°F)

0.0

5.3

10.3

25-0

39.7

40.9
60.0

0.0

4.1

45.4

60.0

Double

Glazing
+ Eave

to Eave

Blanket

0.0

2.9

32.6

40.7

48.8

49.5
60.0
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EMERGENCY!

800-424-9300

A container of Vaporia has spilled! The
pesticide storage area is in the basement and
fumes fill the workshop.

Aside from donning a gas mask and protec
tive clothing while cleaning up all of the
Vapona possible [including the use of kitty
litter (calcined clay or arcillite such as
LuSoil, Terra-Green or Turface)], what should
or can one do?

This telephone number may be called free
of charge for help in cleaning up spills.
Post the number in a handy location and hope
that you never have to use it!

800-424-9300

This is the Chemical Hotline number. It

may be called toll free in case of any chemica
spill. It is a service of the Manufacturing
Chemists Association.



OHIO FLORIST SHORT COURSE
AND

CORNELL FLORICULTURE RESEARCH OPEN HOUSE

The Ohio Florist Short Course compares in
size to our New England Greenhouse Conference
(Oct. 18-20, 1982). It will be held January
10-13, 1982. The growers' program and trade
show are thought by many to be the best in the
country.

Information on registration and hotels
can be obtained from the Ohio Florists Associa
tion, 2001 Fyffe Court, Columbus, Ohio.

For a special treat, plan to attend.
Then, on your way home, stop the next day at
Cornel 1.

Members of the floriculture industry and
other interested persons are invited to the
Floriculture Research Open House at Cornell
University scheduled for January 14, 1982
at 9:00 a.m.

The day-long program features a series
of presentations on the latest research
developments in floriculture. Also planned
are tours of research projects in greenhouses
and laboratories. There will be no regis
tration fee.

For additional information about this

program, contact Professor Robert W. Langhans
or Joann Gruttadaurio, 20 Plant Science
Building, Cornell University, Ithaca, New
York 14853.
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Table 2. Inside surface temperatures of green
house enclosures with 60°F inside air

temperature.

Construct ion

Singl e Double

Glazi ng Glazi ng

Outside Eave to Eave to

Temperature Single Eave Double Eave

(°F) Glazing Blanket Glazi ng Blanket

Temperature of sur face facing plant

(° F)
57 56 59 59 60

47 52 56 57 58

37 45 53 54 56

27 39 50 52 54

17 32 46 50 53

7 26 43 47 51

-3 19 40 45 49
-8 16 38 43 48

The condensation rate depends on the rate of
air movement across the surface, the rate at
which the heat of condensation is removed from
the surface, and the rate of evaporation from
other surfaces in the greenhouse. In general,
the relative humidity of the inside air will be
controlled by the temperature of the coldest
inside surface. For example, if the inside sur
face temperature is 36°F and the inside air
temperature is 60°F, the inside relative humidity
will be at or near 40 percent. Tables 1 and 2
illustrate the effect of construction on the
temperature of the inside surfaces.

When two air masses at different tempera
tures and relative humidities are mixed, the
temperature and relative humidity of the mix
ture will be somewhere between the two original
conditions. An example will illustrate this.

Air mass one is 1000 cubic feet of green
house air at 60°F and 80 percent relative



humidity. Air mass two is 940 cubic feet of
outside air at 35°F and 60 percent relative
humidity. The mixture will be at 47°F, 80
percent relative humidity. Heat must be
added to bring the mixture to 60°F. Where
1000 Btu's are used to warm the 940 cubic
feet of air to 60°F, the resulting air mix
ture will be at 52 percent relative humidity
and the dew point temperature will be 42°F.
The dew point temperature has been lowered
by 11°F which reduces the potential for
condensation because an inside surface must
be at or below 42°F before any condensation
wi 11 occur.

The most simple method to use for humidity
control in cool or cold weather is to bring in
outside air, heat it and have it absorb the
moisture before exhausting it to the outside.

The evapotranspiration rate for green
house crops will vary depending on crop and
solar radiation. A greenhouse filled with
mature pot plants may lose about 0.15 lb of
water vapor per square foot of greenhouse
area per hour during the day. If this is not
removed, the relative humidity will increase
until the air is saturated or until conden
sation begins on a cold surface. The use of
a horizontal air flow system in the greenhouse
will help alleviate high relative humidity
problems by moving air across plant surfaces
thereby keeping them dry. The moving air mass
also increases mixing and prevents temperature
stratification in the greenhouse. In the
example cited, about five air changes per hour
are needed to hold relative humidity at 80 per
cent. Estimated natural air exchange for a
tight greenhouse is about one-half air change
per hour. Therefore, a positive system is
needed to move outside air through the green
house to remove the moisture.
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A few years ago, Carl obtained a $70,000
CETA grant which was used to train five horti
culturists who, in turn, taught urban garden
ing to inner-city youths in Hartford.

Earlier this year he was the producer of
13 half-hour programs covering many aspects
of Cooperative Extension Service work, which
were shown over Hartford cable television.

Carl is a member of the Connecticut, New

England and National Associations of County
Agricultural Agents and is a member of Epsilon
Sigma Phi, Cooperative Extension honorary and
service fraternity. He is also a member of
the UConn Extension Greenhouse Crop Production
Task Force, which publishes this newsletter.

A Connecticut native, Carl received a bache
lor's degree from UConn and a master's degree
from Southern Connecticut State College in botany
and biology. He has taken doctoral studies at
UConn and at the University of Costa Rica. He
also was a Peace Corps volunteer in Micronesia
from June 1968 to August 1970, where he studied
medicinal plants.
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UCONN AGENT RECEIVES ACHIEVEMENT AWARD
Bud Gavitt

Agricultural News Editor

Carl A. Salsedo, regional horticultural agent
for northeastern Connecticut, was honored at the
recent annual meeting of the National Association
of County Agricultural Agents in Ithaca, N.Y.

He received an Achievement Award for his

nearly seven years of outstanding educational
assistance to the horticultural industry in
Hartford, Tolland and Windham counties. He
has conducted numerous programs on energy con
servation, insect and disease control, soil
fertility and cultural management for nursery
men, greenhouse and garden center operators,
and the general public.

One of the greatest challenges facing the
horticultural industry, especially in the
northeast, is the ever increasing cost of energy.
This has especially affected the greenhouse
industry, which traditionally has relied on
cheap energy and labor. Consequently, Carl
has helped many growers implement energy-saving
practices in their operations.

One operation, run by Lloyd Hinman and his
two sons, John and Milliam, of Canton, Connecti
cut, was singled out to receive a President's
Award for Energy Efficiency. Through Carl's
assistance, these greenhouse operators realized
a savings of 50 to 60 percent of the energy it
previously took to heat their range. Their
operation was the only one in the northeast to
be recognized for this achievement in 1980.
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Figure 1. A humidistat is shown connected in
parallel with a cooling thermostat so either
sensor can control fan and inlet louver opera
tion. The sensors should be located in an

aspirated chamber to provide the best control
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Since outside temperatures and relative
humidity as well as evapotranspirat ion vary
with time, air exchange must vary to provide
reasonably constant inside relative humidity.
A humidity sensor (humidistat) can be used to
control fans, louvers, etc., to move air through
the greenhouse. A thermostat will control heat
input to keep the temperature at the desired
level.

Hair element humidistats are available and

will control to within +5 percent but they must
be checked frequently to insure accuracy.
Figure 1 shows a simple system for controlling
relative humidity. There are microcomputer
chips available for both sensor and control
but they require additional instrumentation
to complete the electrical link to equipment.

There are other sensors available for use

in relative humidity control systems. All
require maintenance to insure acceptable oper
ation. The selection and use will depend on
control accuracy desired, cost, service availa
bility and equipment already in the system.
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Flowering Tulips Daf. Hyaci nths Crocus

Date 55°60°65° 55° 60° 55°60°65° 55° 60°

Days from start of forcing to fl ower

Feb. 5 40 32 24 32 27 24 20 16 15 12

15 38 30 23 27 23 21 17 14 12 10

25 35 28 22 23 20 18 14 12 10 8

Mar. 5 33 27 21 10 17 15 12 10 8 7

15 31 26 21 17 15 12 10 8 5 5

25 29 25 21 15 13 10 9 7

Apr. 5 27 24 21 13 12 8 7 6

15 25 22 20 12 11 7 6 5

Third, the causes of disease should be min
mized. Temperatures and ventilation should be
watched closely. A protective fungicide should
be applied at 7 to 10 day intervals to prevent
the spread of Botrytis, a most serious problem
in bulbs. Preventive fungicidal dusts or
sprays should be used when bulbs are first
brought into the greenhouse. Those which
show disease signs should be separated from
the crop.

Fungicides available are:

Termil--smoke

Daconyl 2787 75% WP--1 1/2 lbs./lOO gal.
1 1/2 tbsp./gal.

Captan 50% WP--2 lbs./lOO gal.
2 tbsp./gal.

Ferbam 65 or 76% WP—2 lbs./lOO gal.
2 tbsp./gal .

Zineb 65% WP--1 lb./lOO gal.
1 tbsp./gal.

Benomyl--8 oz./lOO gal.
2 tsp./gal.

While keeping these three factors in mind,
losses during the forcing period can be mini
mized and quality plants produced.
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