SPACE-RAY.

HIGH PRESSUREADIANT GAS BROODER
MODELS SHP2, SHP3, SHP§-6) MODULATING

INSTALLATION
AND OPERATIO|
INSTRUCTIONS

OWNER/INSTALLER For your safety this manual must be carefully read before installing, operatg or
servicing this brooder. This brooder is intended for use with Propane Gas. It must be installed by a qualif|
service person or a licensed contractor in accordance with state and local codes. In the absence of thd
codes, the installation must mnform to the National Fuel Gas Code ANSI Z223.1 (latest edition) also know
as NFPA54 or the GAB149.1 Natural Gas and Propanénstallation Code in Canada.

p_ WARNING Improper installation, adjustment, alteration, service or maintenance can cause injupyproperty
damage or death. Refer to this manual. For assistance or additional information, consult a qualifie
installer, service agency or the gas supplier.

INSPECT Il combustion air openings into the building and, if necessary, clear as they beconidocked by
litter, dust, feathers or other matter.

INSPECH®Nd clean the brooder on a regular basis to allow proper brooder operation.

FOR YOUR SAFETEXHAUST FANBUSTbe operating on an appropriate cycle when brooders are operatin
to avoid a high concentration of carbon monoxide. When used without fresh air, this brooder may give d
carbon monoxide, an odorless and poisonous gasCARBON MONOXIDE POISONING MAY LEAD TO D
Early signs of carbon monoxide poisoning resemble the flu with headhaes, dizziness and nausea. If yo
experience these signsGET FRESH AIR IMMEDIATEIHédve the brooders serviced as soon as possible ar
check the ventilation in the house.

These brooders are designed for agricultural applications and may operatsith Liquid Propane (LP) Gaj
Only.

FOR YOUR SAFET

IFE YOU SMELL GAS

! DO NOTry to light any appliance. DO NO'Btore or use gasoline or other
I DO NOTouch any electrical switch; do not use any flammable vapors and liquids in the
telephone in your building. vicinity of this or any other appliance.

! IMMEDIATELYcall your gas supplier from a neighbor's
telephone. Follow tke gas supplier's instructions. If you
cannot reach your gas supplier, call the fire department.

SAVE THIS MANUAL
FOR FUTURE REFERENCE.

Form 43539360
July 2016
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1. GENERAL INFORMATION

This brooder is a secontained infrared radiant brooder for agricultural locations where flammable gases
or vapors are not generally present.

Installation of the brooders must be in accordance with all applicable codes shown in the instructions
and/or the local codes and authorities having jurisdiction. In the absence of local codes, the brooder
must be installed in accordance to the National Fuel Gas Code ANSI Z223.1/NFPA54 in the U.S. or the
CSAB149.1 Natural Gas and Propanelnstallation Code in Canada. Clearances to combustibles as
outlined in the manual should always be observed.

Inspect all openings regularly and clean as necessary. This is necessary because litter, dust feathers and
other matter can become airborne and clog openings and adverde affect brooder operation and
performance.

Every brooder should be located with respect to building construction and other equipment so as to
permit easy access to the brooders. Each installer shall use skillful and reliable installation practices
when locating the brooders and must give consideration to service accessibility.

This brooder is forINDOOR INSTALLATION ONind is used in anUNVENTEIode. The termUnvented
actually meansIndirect Vented While the products of combustion are expelled o the building, national
codes require ventilation in the building to dilute these products of combustion. This ventilation must be
provided by gravity or mechanical means. Ventilation requirements are addressed $ection 10 ofthese
instructions.

Caies of the National Fuel Gas Code (ANSI Z223ldtest edition) are available from the CSA at 8501 E.
Pleasant Valley Rd., Cleveland, OH 44131 or 55 Scarsdale Road, Don Mills, Ontario M3B 2R3. All NFPA
codes are available from the National Fire Protectiofssociation, Batterymarch Park, Quincy, MA 02269.

0 W ARN I N G This equipment, its related accessories and bgroducts of operation contain
o Y chemicals known to the state of California to cause cancer, birth defects an

other reproductive harm.

2. BROODER SPECIFICATIGN®o0dels SHP2, 3, 8

Models: Models:
SHP2 SHPS8
SHP3 :




SHP8

SHP2

SHP3

Input Rating: High

17,100 Btu/hr (5.5 Kw)

4,200 Btu/hr (1.2 Kw)

7,000 Btu/hr (2.0 Kw)

Input Rating: Low

2,559 Btu/hr (1.4 Kw)

1,300 Btu/hr (0.40 Kw)

2,000 Btu/hr (0.5 Kw)

Gas Supply Pressure
(propane only)

4.5 PSIG (310 mbar)

4.5 PSIG (310 mbar)

4.5 PSIG (310 mbar)

Installation Height

48 -60" (110-150 cm)

20 -30" (50-75 cm)

24 - 40" (60-100 cm)

Canopy Diameter

13.5"x 9.75" (344 x 250
mm)

8.5" (216 mm)

8.5" (216 mm)

Net Weight

3.3 lbs (1.5 kg)

2.2 Ibs (1.0 kg)

2.2 Ibs (1.0 kg)

Ventilation Required

68 CFM (116 n#/hr)

18 CFM (31 n#/hr)

28 CEM(57 m3/hr)

Gas Consumption

0.19 GPH (0.72 L/hr)

0.046 GPH (0.17 L/hr)

0.076 GPH (0.29 L/hr)

Orifice size

0.64mm

0.32mm

0.39mm

Dimensions | x W x H

24" x9.75" x 7"
(610 x 250 x 180 mm

14"x 8.5" x 7"
(355 x 216 x 180 mm)

14"x 85" x 7"
(355 x 216 x 180 mm)

3. BROODERCCESSORIES

A) Non-Electric Modulaing Controller, Part #44160000

Non Electric Modulating Controller

B) Hi/Lo Modulating Controller with EW4-20 Thermostat, Part #44160050

Thermostat

C) Hi/Lo Modulating Controller witrout Thermostat, Part #44160059

Hi/Lo Modulating Controller
with Remote Thermostat

(Use with existing house controller oremperature control thermostat.)




D) Hi/Lo Modulating Controller with A419 Digital Electrmic Thermostat, Part #44160100

e

Hi/Lo Modulating Controller
with Integral Digital Thermostat

E) Hose Kitd New Installation, Part #30522250

The hose kit isavailable for new installations usingal/ 26 gas | inelfthat i nc
manual ball wvalvel/a4b62¢al »s &/ 4 ddpilesucedhnpnpejcet, sqouci kcekt |
ID x 6FT hose with quick disennect fitting, and an adaptorfitting to connect to the hose.

T2 wpmeer o

Hose Kit - New Installation

F) Hose Kitd Existinglnstallation, Part #30522260

The hose kit is for existing installations which includes the hose and adaptor fitting to
connect the brooder. The hose has a quick disconnect fitting to connect to a Sturgis
#104051 female quick disconnect fitting.

o]

@]

Hose Kit - Existing Installation

G) Air Filter, Part #30744000 & Screen Mesh- Shown (supplied with the brooder) @
Air Filter, Part #30744050 & Pleated PaperType(supplied as an accessory) .

Air Filter



H) Thermodat Kit 8 Model SHP8(integral individual), Part #30722058
Thermostat Kitd Model SHP2(integral individual), Part #30722108
Thermostat Kitd Model SHP3(integral individual), Part #30722158

)] Thermostat Kit - Model SHP8(remote individual) with 4FT Sensor, Part #30722059
Thermostat Kit - Model SHP2(remote individual) with 4FT Sensor, Part #30722109
Thermostat Kit - Model SHP3(remote individual) with 4FT Sensor, Part #30722159

4. BROODER ASSEMBLY

1. Make sure that all components are present before assembling the brooder:

Componen SHP 2 SHP 3 SHP 8
Brooders per package 10 10 6
Air filters per package 10 10 6
Wire hanger 0 0 6

Note: The heatersmay be discoloureddue to production tests

2. Attach a suspension chain(field supplied) or cable with S hooks.The SHP8 is suppliedvith a wire
hanger for single point hanging to achieve correct mounting angle. For the SHP 2 and 3 the lengths
will need to beadjusted to achieve the required mounting angle ashown below

Suspension Chain or Cable

fiel l
b / (field supplied) y Suspension Chain or Cable
(field supplied)

Wire hanger PN 30773000
(supplied with SHP8 S Hook
brooder)

(field supplied)

T 15° _ s
Angle Mounting . Angle vounting

If the brooder is intended for use with an individualthermostat, the knob is always delivered separated
from the thermostat valve.

1) Remove the protection cover from the thermostat valve.

2) Turn the knobto the maximum temperature and push the knob on the valve.

3) Securethe knob by turning the large méal screw ring till it stops (at least 2 turns, hand tight).

4



For thermostats with a remote sensor only: bend the sensor lingarefully (no sharp bends) to the
thermostat valve and secure the sensor line with aable tie around the red protection lining andthe

thermocouple safety device (see picture)MPORTANTNote that the tubing is hollow, a sharp bend will
close the tubing andresult in failure to sense temperature

Figure 1

5. MINIMUM CLEARANCES TO COMBUSTIBLES

A WARNING
FIRE AND EXPLOSION HAZARD

Combustible material must be located outside the
clearance dimensions listed.

/

Failure to do so may result in death, serious injury or
property damage.

Minimum clearances to combustble materials shall be measured from the outer surface of the canopy as
shown in the following table:

SHP2 SHP3 SHP8
SIDES 206 opnnyYY 206 6pnnyY, 36 oTpny
ABOVE 206 opnnyYY 206 6pnnyY, 36 oTpny
BELOW 206 opnnyYY 206 6pnnyY, 36 oTpny
ABOVE

SIDE <«




6.

BROODER INSTALLATION

Locate brooders as needed for animal comfort and building heat loss.It is recommended to
place the brooder in an areais free from draft (less than 3 ft/s). Too much draft will make the
flames unstable and will result in lower infrared heat efficiency.

In the table belowis a rough guideline for themounting height above floor level Adjust later on to
the height based on your personal preference and experience.

Mounting height SHP2 SHP3 SHP8
To the ground 20 -30in. 24 -40in. 48 -60 in.
(5006 75 cm) (606 100 cm) (110 6 150cm)

For brooders connected to a winch (to allow for adjustment of brooder height), connect each
brooder using a chain or cable suitable for the weight of each broodeO NOT USE ROPBize
the winch and cable so that it is capable of handling the total weight of all brooders and gas
piping involved. NOTE: Connect a safety chain to each brooder and anchor it to the house
structure above each brooder to prevent it from falling onto th litter if the cable/chain breaks or
the winch fails. THE GAS HOSE SHOULD NEVER BE USED AS A SAFETY CHAIN!

Connect the gas line and electrical supply (if required) to each brooder as outlined in Sections 7
and 8. After connection of the gas line, make gre that the brooder is suspended with an angle of
approximately 15° as shown inSection 4to prevent hot products of combustion from damaging
the gas control valve.

p CAUTION CHECK THAT THE ANGLE IS CORRECT AFTER THE GAS HOSE IS INSTALLED DUE TO

ADDITIONAL WEIGHT! ANGLE MOUNTING GREATER THAN 15°MAY CAUSE IMPROPER
FLAME PATTERN AND NUISSANCE OUTAGES!

' WARNING
FIRE HAZARD

A safety chain must be connected from thehanging bracket to a
fixed part of the building structure directly above the brooder.

The safety chain will prevent the brooder from falling to the floor in
the event that the main suspension system fails

Failure to follow these instructions may resultin death, serious
injury or property damage

7.

GASLINE SUPPLY ANOONNECTIONS

Gas piping for the house must be sized to be capable of satisfying the entire demands of the house
should all equipment be operating at the same time. Please us¢éhe National Fuel Gas Coddor the
sizing of piping for the house.

Connect to the supply tank or manifold in accordance with the latest edition of the National Fuel Gas
Code (ANSI z223.1) and/or local codes. Authorities having jurisdiction should be consulteéfore
the installation is made. Refer to the latest edition of CAN/CGA B.149/2 Installation Codes for Gas
Burning Appliances and Equipment in Canada.

Pipe joint compounds must be resistant to the action of liquefied petroleum (LP) gases.

The SHP2, 3 & 8 brooders are intended to be used witha regulated supply pressure at 4.5°SIG for
maxi mum heat iinput and c¢ont r onlmumshea inmirSe¢ atcesbariési very 1
for control panels.

Gas connections to individual brooders an be made in several ways to fit individual operation

practices. Brooders can benstalled with flexible gas connectors, or they can utilize rubber hosing

suitable for LP gas usage (to allow movement of the brooders for cleaning, etc.). Check with the
6



authorities having jurisdiction and/or local codes prior to choosing an individual gas connection
method. See below for optional connection methods:

4.1.Connection to a new installation with accessory Quickonnect hose kit PN30522250 . (the kit is

available as an accessory and must be ordered separately§ shown below:

Figure 8

—

Iltem Number | Part Number | Description Qty
1 30285000 VALVE,MANUAL BALL 1/2" 1
2 03338100 BUSHING,1/2X 1/4 GALV 1
3 03331020 NIPPLE,1/4X CLOSE(GAL) 1
4 30720010 QUICK DISCONNECT 1/4"HI PRESS QC x1/4F NPT 1
5 30523260 HOSE,1/4IDx6FT W250 PLUG x 3/8"F SWIVL 1
6 30630020 FEMALE FTG 45FLARE 3/8TUBEX1/8FPT 1

7.

The quick connect coupling assembly is shown below. Make sure connection is secure before tugnin
on the gas.Seesection 9 for procedures to test for gas leaks before putting the brooders into

operation.

Pull Collar back firmly. Insert male
Figure9 fitting until fully engaged.
It is strongly recommended that a field installed
manual shut-off valve be installed in the gas piping to each Sﬁvasl
brooder. The shut off valveis included with the Quick Connect iniot.
hose kit PN 30522250 . This will allow service of individual ‘
brooders without having to shut down the entire gas supply

system. When installing the gas line, it is recommended to SEDIMENT TRAP

connect a sediment trap 6ee Figure 10 inthe gas line at a point (DRIP LEG)

before the gas |line enters the house. is trap
to trap impurities and water that can condense out of the gas. It Tes

helps to keep impurities from entering the appliance and 1, g ooders < .~ Fitting

causing potential damage to gas valvesetc. Periodically remove
the cap from the drip leg and drain any accumulation of dirt

and/or water.
8cm Minimum

Figure 10

After all gas connections and adjustments are made, check all ——
gas connections for leaks (not just the gas connections at the

brooders) using a heavysoap suds solution or by using one of the methods listed in Appendix D of the
National Fuel Gas Code.p WARNING DO NOT USE AN OPEN FLAME OF ANY KIND TO TEST FOR
LEAKS!

It is recommended that a pressure gauge be installed at the end of the gas piping run to allow you to
check the gas supply pressure in the system. This needs to be capable of acculgteneasuring in
units of inches of water column or mbarfor low pressure operation and psig for high pressure
operation.



8. INSTRUCTIONS FOR TESTING FOR GAS LEAKS AND PROPER GAS
PRESSURE

p WARNING DO NOT OMIT THESE TESTS

TESTING THE INSTALLATION FAR IGFAKS

1. Inspect all connections and appliance valves to be sure connections are wrentight and that all
appliance valves are closed, including the pilot valves.

2. Connect ahigh-pressure test set to the piping system just upstream of thérooder.

3. Fully open the LP gas container valve slowly to pressurize the piping system. Once the system is
pressurized and stabilized, close the container valve tightly.

4. Observe the indicated pressure on the test set gauge. This reading should be approxieigt
equivalent to the set delivery pressure of the final stage regulator. Now, slowly open one burner valve
or pilot valve on the appliance to vent off just enough gas to reduce the pressure on the test gauge by
1 in. water column, then close the burner opilot valve.

If the pressure remains unchanged on the gauge for at least 10 minutes, the system can be assumed
leak-tight. If a drop in pressure does occur, it indicates a leak in the system.

If the pressure drop occurs, check the joints, connectorgnd other possible points of leakage with an
approved, high quality leak detection solution. NEVER USE A MATCH OR OPEN FLAME TO CHECK FOR
LEAKS.Once a leak has been located and repaired, repeat Steps 3 and 4 above. If there is an increase in
pressure,it indicates that the LP gas container valve is not shut off tightly. Shut off the valve tightly and
repeat Step 4 above.

NOTE Do not expose final stage piping to excessive heat or direct sunshine during the leak test.
Pressure buildup in the line due to heat may compensate for pressure loss due to leaks. This will prevent
the gauge reading from indicating system leaks.

p WARNING Gas Pressure Testing is to be performed only by qualified personnel.

CHECK GAS INLET (SUPPLY) PRESSURE

1. Besuretheshutoffval ve is in the ds@fneEcting hehodeCdinmea asbiwdleo r e
high pressuregauge as shown belowat the furthest brooder from the second stage regulator (or
control panel) Turntheshutoffv al ve t o t h andd&gbtihé brgpdesswith theotimermostat
set to the highest temperature to give maximum gas pressure DO NOT EXCEEDS5 PSI INLET
PRESSURE TO THE BROODER

1/8 x 1/8 NIPPLE 1/8 x 1/8 x 1/8 NPT TEE

/

Figure 11

f

\ 0-10 PSIG GAUGE BROODER

2. Turntheshutoffvalveback t o t he OOFFG& positi onrepaanttheplug.r e movi n
Repeat the gas leak test at the plug

GAS PRESSURE TABLE

REGULATOR SUPPLY PRESSURE
BROODER MODEL GAS TYPE PRESSURE Minimumi Maximum
SHR2, 3, 8 PropaneGas | 45 PSI G t ¢ 1 Ovic(25mbar) | 4.5 psig (350 mbar)

T Minimum permissible gas supply pressure for théow fire operation of the broodet



REGULATOR LOGK AND LEAKAGE

After the leak testing and delivery pressure tests have proven satisfactory, the regulator leok and
leakage test may be performed. The lockip pressure of the final stage regulator should be slightly higher
than, but not more than, 120% of the set delivery pressure. For example, on a delivery pressure setting of
4.5 PSIG the maximum allowable lockup pressure is6 PSIG

To perform the lockup and leakage test, follow these steps

1. With the LP tank valve fully open, shut off all appliance valves so there is no demand for gas. This
includes shutting off all pilots.

2. Aslight rise in pressure will occur under these conditions. This riséaeuld be no more than 120% of
the delivery pressure. This is the lock up pressure NOTE A quick rise in pressure above the
allowable lock-up point could indicate undersized piping, a worn seat disc or foreign material in the
seating area. This conditbn must be corrected before putting the system in service.

3. Continue the test for five minutes or more. If a creeping rise in pressure is noticed, the final stage
regulator seat is not closing off properly. The regulator must be replaced or repaired, atite system
retested, before putting the system in service.

9. LIGHTING AND SHUTDOWN INSTRUCTIONS

1. Turnon the gas supply at Maximum pressurelf the pressure is controlled by a
thermostatic device, set to the maximum temperature to obtain the fully oen
position

2. Push and hold down the buttornon the safety valve Immediately light the gas at the
emitter with a flame that will allow you to keep a safe distance from your hand
Continue to hold the button down for about one (1) minute after thdrooder is lit. If
it goes out, wait five (5) minutes before trying to relight the pilot. NOTE If the button
does not pop up when released, stop and immediately call your service technician or
gas supplier.

3. If the burner will not stay lit after several ries, turn off the gas and call your service
technician or gas supplier.

4. When the burner flame remains lit, adjust the thermostatic control to the desired
temperature.

To turn off the brooders shut off the gas supply valves

Allow the gas to be burnt off by the brooder When the brooder flame is
extinguished all gas is expelled from the system.

10. VENTILATION

FOR YOUR SAFETExhaust fans must be operating on an appropriate cycle when heating the building to
avoid high concentrations of arbon monoxide and water vapor.

p WARNING Carbon Monoxide is an odorless and poisonous gas. Extended exposure to carbon
monoxide may lead to death. Early signs of carbon monoxide poisoning resemble the flu, including
headaches, dizziness and/or nausea. If you experience these sigfSET FRESH AIR IMMEDIATELY.
Have the brooders serviced as soon as possible and check the ventilation in the house.

The National Fuel Gas Code requires a minimum of 4 CFM per 1000 Btu/hr of brooder input for
ventilation. This requirement means that a totd of 68 CFM is required per brooder. Ventilation

requirements may vary depending on other equipment that may be located in the building requiring

ventilation. All ventilation requirements should be addressed before sizing the necessary gravity or
mechanical means to accomplish this ventilation.

While ventilation is necessary for proper brooder operation and proper growing conditions for the stock,
excessive ventilation can result in high fuel consumption. Adjust the ventilation as necessary for optimum
performance of the brooders and growing conditions for the stock.



11. MAINTENANCE

AWARNING

CARBON MONOXIDE HAZARD

Filters must be cleaned every 2 to 6 days.

Failure to do so may result in soot formation or iliness from Carbon Monoxide
poisoning.

General

The frequency of maintenance depend®n the quality of the combustion air and thefrequency of use.
When used in poultry houses, maintenance is advised every 6 weglor when the birds go out If the
heater is usedin clean environment conditions, the maintenance period can be extended but not longer
than 6 months. If the heaters are not used for a long period, always do maintenance first before using
them again. Wearsafety goggles during cleaning with compressed air.

Parts that are broken, or are not functioningproperly, must be replaced directly by identical ones of same
brand and type. Consult theparts list Section 13.

Order of Maintenance

1 First clean the heatr and filter as described below by daily maintenance. Take the venturi out during
cleaning to remove dust directly behindit( No6s 17 and 27 in parts guide)

91 Clean the reflector and other parts (excluding the burner tube and venturi gauze N o 6198, 271aidd
28 in parts guide) with water and mild detergent and a cloth or soft brush.

9 Carefully inspect the burner tube and venturi gauze on damage, cracks and holes. Replace when
needed.

1 Check the injector(No 9 in parts guide)for obstructions. Remove obstrutions by brushing them away
and by using a pin or drill to clean the injector holeMake sure that the injector hole does not become
wider by using a pin or drill that is larger than the size stamped on the side of the injector

1 Clean the inside of the ga safety device and injector with compressed air. Make sure that the
pressure of the compresgd air is not greater than 5psi. Otherwise the rubber seals inside the safety
device will become damaged.

1 Check the condition of the thermocouple sensof N o & snd 291n parts guide) Replaceif the tip is
burnt4n to avoid nuisance lockout

1 Check all gas connections for gas tightness with leak detection liquid or soapy water. Never use a
flame for soundness checks!

1 Check thegas hose carefully for cracks, wear ad other signs of damage or alteration. Replace iff
there are signs of wear

1 Commission the heater after maintenance and check it carefully during first ignition, firing and
extinguishing.

If the heaters need to be stored for a long time, make sure thaho dust, spiders, etc. can enter the heater.

Store the heaterin a cartonor plastic bag.

Daily Maintenance

In dusty or dirty environments check and clearthe heaters every day.if the heater is not cleaned
internally the heat efficiency will drop andthe lifetime of the burner tube and venturi gauze will become
shorter or they will be destroyedThere is a possibility that carbon monoxide (poisonous) will be produced
and soot deposit will occur Keeping the heater free of dust is important.

Dust Fiter

Dust filters (No 10 in parts guide)must be check every day and cleanedf required. Remove a filter before
cleaning. Dry dust can be removed by tapping the filter softly against a solid surface like the sole of a
shoe. If the filter is still not clean, brush the surface gently with a brush or clean it with compressed air
from inside to the outside.If the dust is greasy, clean the filter in warm water with a bit detergent. Make
sure that filters are dry before placing them back. Even with the use of altér still check the heater
regularly insidebecausevery fine dust still will passthrough the filter and potentially build up internally.

Advice: Lots of farmers use a second set of dust filters. They replace the dusty ones directly with the clean
onesand clean the filters outside the barn.
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Internal Aeaning

The internal part ofthe heater can be cleaned with compressed air or with a tube brush. If needed do this
every day. First clean the outsie of the burner tube, hen the inside of the venturi and burner tube via the
dust filter connection. Repeat this 3 times to be sure the dust is removed. Do ntap the venturi gauzeto
clean off dust because itbecomes a brittle over time due to the temperatureand may be damaged

Water
Never clean the heaer with water, steam or chemicals. Also do not use high pressure jets to clean the
heater. The lifetime of the burner tube and venturi gauze wilbe reducedif it is lit when it is wet. If the
heater becomes wet unintentionally, make sure that they are cmpletely dry before using them again.
Figure
14

High Rre

The lifetime ofthe heaters in a dusty environment will be extendedf the heaters are operated on high fire
every 12 to 24 hours forapproximately 15 minutes. This burns off dust in the burnerhat accumulates
during lowire operation. This is only neededf the heaters operate on lowfire for a long period.
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