The Sulfur Lamp in Horticulture

By Trisha Coene

¥ now, mast ol you have
B probably gotten wind ol the
latest in high intensiny
discharge (HID) lighting wechnology,
the Solar 1000™ sulfur kanp,
introdoced by Fusion Systenm
Corporation in Rockville, Marviand
1*""”‘“ two vears ago imtial informe
jon on the sulfur lunp was rcleased,
al that ume, scientists only
worized about the lamp's perfor-
Wce in hortcultural applications;
Liests hadn’t vet been conducted
mfirm or dispel those theories.

Now, we finally have the scoop. Over
the years, the lamp has been tesied in
greenhouses and controlled environ-
memit growth chambers by Fusion
Svsiemn, the United States Depars-
ment of Agriculiure (USDA), universs
tics throughout the world and a mgor
socd company in Canada, Soime of
these tests compared the sulfur lamp
to other HID Lunps, while others

compared it directly to the sun.

The Technology
Like all HID lamps, visible light

fromn sullur bulbs comes from a hot
gas or plasma within a tminsparent
envelope o bulb. In conventional
famps & current runs betwoen special
mectal edecirodes w hoat the plasma.
These electrodes seriously alfect the
bulb’s maintenance of output and
shoren its life span. That's why the
plasma in the sulfur bulb s heated
without glectrodes. Instead, micro-
wave encigy interacts with the
material 1o produce light Basically,
the sulbur bulb consists of a quartz
envelope, noble gas and sulfur. To



Each sulfur bulh contains an inert gas and a small amount of sulfur, When the sultur is bombarded with micro-
wave energy. it forms a plasma that emits light very much like sunlight. The lamp can be used in a variety of
disfferent confmuraborns. On the opening page of this articke it s dhoman with a reilector. In the rj';‘rgr,lrrl alhirve oif 15
pectured wath a iight pepe In esther configuratron, it can be filtered, tintexd, dimmed and reflected to mect the

urigue Iighimg requirernen{s of arry Eacilty

this mixture, Fusion Sysirms hae
added other imaterials on 2 3al basis
However, none of these nraterials
repct with each other, which is why the
sullur bulb has such a long life and
excellent oulput maintenance,

For those of you who missed the
first article we ran on the Solar 100
{ved 7. . 3 [ 16}, A quErr sicm
ST an A e i the L'j:l:l'_‘n.p's d::'rgn
heosdeding the baalbs in 2 speczaliv oowde
meTowanT ven. A magTeiTon —
almaoni adential 1o thise found in
MICFOWIVE Ovens = PeneTales the
microwave energy for the sulfur bulb,
The magneiron is powered by direci
current elagivicity lroon a power
supply thai receives its energy from
the aliernating current electrical
power mains

Ihe complete lanp swstem consists
ol a2 bulb, rellector and ol module
Like a remoie mounted balle<s for a
dincharge lamp, U sulfur bEmp's
ballsst muodube provides the necessary
translormaton of the ine 'uult;ﬁgl;' i
operate the clectionics in the lamp
The lamp module iself contains
Fuslon System’s paiented clectrodeless
bulby, a magnetron, a system to couple
the energy lnio the bulb and mecha:

nisins 1o cool the internal compwo-
fieiils, Mounied on the outside of the
T bs a rellector that divects the light
Ler e area to be iHominateed.

The ndvaniages of the sulfur lamp
technologry were best summanrized by
schentisis at Fusion Systems Corpor
thom, whiose vears of rescarch amd
cxpeTuncniation on the Sotar 100
Lun.i- wore undod h-_r‘_‘i,!.,_‘ii SRIR
{Small Busncs Innosaion Rowearch)
The fillowng imformaton was
FRiCT]EE d from ther paper entithed
“*EiNicient, Full SpocTnam, L g Hiveeed,
Nondoxic Lamp for Plant Growih®
¢« Speciral Stability: Nonaeaciive 1l
trbketials and the absence of elue
trodes lead o lamps with virtually no
ahiilt in spectrum over the course of
their lile
. l_--lhﬁ Life- Life teaed to nearly
10 000 hewars. o oot (adlure e
internal W the bmp covelope has
been digovered 1o date | mfimiie balb
Iife ). Svsem life is omrently hmited by
magnetrons, but further dru-hrpuu‘nl
ol double the system life 1o 30,000
hioirs o more,

o I Chaws The bulb is nonstoxie,
mroury-liree and safe.
o Excellent Maintemanoe: We cathnute
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that bulb lght output ar 10,000 hours
will be 95 percent of initial output.
This s relurred o as "maintenniice

« Slopa/Staria; Stops and starts de iod
aflect an elecirodeless bulb's lifetime

« Rapid Star Cold s = sgnili
canily dhoiter than comonmenasl HID
Layrage

MH Vs, Sulfur
I Vb, |99 resadts from a
comjsarison of metal halides 1o sl

lamnps in the growth rale and yield ol
corn were released from Hutching
International Limired, a major Cann
dian seed company based in
Mississauga, Ontanio.

For these tests, three separate -
sy e foot growing cndlosures were
civaled n one greenhouse. Each arca
was g b cither o | (M0watt mertal
haldcs o vwo Elwart (dewgnates the
power o watls going to the bulb)
Solar 1K) lamps. The lght sairoes
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were 5ot 4 77 feet (1.3 m) apan and
084 fect (% m) from ithe Noor, Sold
\JI'I_#'I CUTIAmS weie ueed (0o crcale the
enclosures and to minimize the sun's
and/or other lamps” influence on the |
test plants, which were all ldentical
inbred corn planis

Despiic the fact that the tests were
smned mn e H-T,m mberr, whikh i
Ty mf {uw | Li“ qTIﬁ LI" Tl e WL iFar
dats proved that an all cwrvumatandes
the plnts under the vulfur lamps
ugnificanth outperformod thuse
under the metal haludey Resulis were
based on kernel counts of the com
harvested from the three differem
growing areas. Ears with less than 100
kernels were comaldered Billures; those
with over 300 kegnels were consklered
cxcepional Owerall, it was reported
thai there were less failures and many
mane csooptonal carn l-.nn‘m.. ol
ey the suifur lunp

From these rosulin, the swowrninsds
made the following (o lusson s

Continued on page 8]
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Solar 1000™ Specifications

The Solar 1000™ is in the late prototype stage of devel-
opment, This chart, provided by Fusion Systems, reflects
both data and design tarpets. However, as the lamp devel-
ops, some of these specihications may change,

The lumen cutpui is the total light output of the lamp, as
measured through the microwave screen. Correlated color
temperature indicates the absolute temperature of an ideal

Plankian radiator (blackbody source) thar most closely
approximates the chromaticity of the lamp. The color
rendering index is a measure of the degree of color shift
that objects undergo when illuminated by the light source
as compared with the color of those same objects when
tluminated by a blackbody source of comparable color
temperature. No color shift occurs when CRI1 = 100,

Electrical

200 & 230V.50Hz, 1p: 200 & 208V. 60Hz lo

Average luminance

>19 candela/mm®

Input power 1425 W
FPower factor =F = 2 S B
Physical
Lamp module mass | 6kg S =
Power supply mass 22 ke
i Environmenial il L |
Ambient Operating Temperature -20° 10 60°C
Relative Humidity 090%
Output
Toral luminous flux 150,000 lumens
Correlated color temperature GO0OK i
Color rendering index =279

Filter, magnetron

15,000 hours

Flicker {max-min)/ max = 15% =:
= Cllrﬁmﬂl.i{‘i!.}' coordinate [I.'_“I-\l 71

S e et : 0307 e

5/F mtio 24

_ _ Design Lifetime
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SULFUR LAMP, continusd from page 34
greenhouse using 1000-watt metal
halides as supplememal lighting could
expand its production of seed corn by
a minimum of 23 percent to even 47
percent by changing the light sources
oo Solar [0S,

Furthermore, the plants under the
sulfur lamps came to seed one week
carlier than those under the metal
halides. According to the scientists,

this has implications for crop turnover

times, with the Solar 100(s again
significantly improving greenhouse
production cfficencies.

Sunlight Vs. Sulfur

In vests conclucted at Chiba Univer-
sity in Matsudo, Japan, horticulturists
T. Kozai, Y. Kitava and Y.5. Oh

examined the growth characteristics
and grain vields of rice plants grown
in a growth chamber under the sulfur
Lamip and compared them to plants
grown under sunlight simultanecusly
in a preenhouse.

Obviously there were differences in
the growth chamber environment as
compared to that of the greenhouse,
but these differences were factored
into the research meticulously. In
conclusion of their findings, the
horticulturists wrote: “Microwave-
powered lamps are useful 1o enhance
growth of plants which require high
light intensity with less electrical
cnergy.” They also reported that
certain features of the lamp, including
its small size, high electrical energy-to-
lighl conversion elfliciency and low

emission of thermal radiation, can
help plant production operations
reduce elecinaty costs for hghtung
and cooling,

So far, there is no data comparing
the long term energy, maintenance
and potential labor savings with the
use of the Solar 1000 light systems, Of
course, a study of this nature should
be conducted, since the sulfur lamp
has alreddy shown so many other
advantages over HIDs. It could ke a
few years before we see results from
such a comparison, but estimates on
these cost savings are very pro-
mising, ¥

Trisha Coene is the editer of The
Growing EDGE. This is her last issue [s0
long, cverybody #].



