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CO-RAY-VAC® INSTALLATION INSTRUCTIONS, CRV-E SERIES

INTRODUCTION

CHECKING SHIPMENT

As material is being delivered, check shipment against Bill of Lading for shortages. Also check for
external damage to cartons or tubes. Shortages and/or external damage to cartons or tubes must be
noted on the Bill of Lading in the presence of delivery trucker. The delivery trucker should acknowledge
any shortages or damages by initialling this "noted” Bill of Lading.

Claims for damaged material, or shortages that were not evident upon receipt of shipment must be
reported to carrier and Roberts-Gordon Sales Representative as soon as they become known.

IMPORTANT

This heater is designed for heating non-residential indoor spaces. These instructions, the layout
drawing, tocal codes and ordinances, and applicable standards such as apply 10 gas piping, etec-
trical wiring, venting, etc., must be thoroughly understood before proceeding with the installation.

NATIONAL STANDARDS AND APPLICABLE CODES
Installation must comply with local codes and recommendations of the local gas company, and the

National Fuel Gas Code, ANSI Z223.1a-1987 {same as Bulletin 54).

Installation in (1) aircraft hangars must be in accordance with the Standard for Aircraft Hangars,
ANSI/NFPA 409-1985 and (2) garages in accordance with the Standard for Parking Structures,
NFPA 88A-1985 or the Standard for Repair Garages NFPA 88B-1985.

ELECTRICAL GROUNDING
Burner units must be electrically grounded in accordance with the National Electrical Code,

ANSI/NFPA 70-1987.

HAZARDOUS LOCATIONS
Where there is the possibility of exposure to combustible airborne materials or vapor, consult the local
Fire Marshal, the fire insurance carrier or other authorities for approval of the proposed installation.

INSTALLER QUALIFICATIONS

Only firms or individuals qualified to perform work in accordance with the applicable specifications
should be engaged to install a CO-RAY-VAC® systern. Consuit local Building inspectors, Fire Marshals
or the local Roberts-Gordon representative for guidance.

INSTALLER RESPONSIBILITY

CO-RAY-VAC® systems are installed on the basis of information given in a fayout drawing, which
together with these instructions and the cited codes and regulations comprise the basic information
needed to complete the installation. The installer must furnish all needed material that is not furnished
as standard CO-RAY-VAC® equipment, and it is his responsibility to see that such materials, as well as
the installation methods he uses result in a job that is workmanlike and in keeping with all the appli-
cable codes.

GENERAL CONSIDERATIONS

Roberts-Gordon Factory Representatives have had training and experience in the application of this
equipment and can be called on for suggestions about installation which can save material and labor.

Form No. F1763E
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INTRODUCTION

PLANNING

Take maximum advantage of the building upper structure, beams, joists, purlins, etc., from which to
suspend the system.

There is no correct sequence for installation of tubing. On-site observation will usually reveal a ogicai
sequence.

Begin the installation at the most critical dimension, This could save time. Watch for swinging doors,
overhead cranes, car lits, etc.

Start at the end burner of one of the runs.

Hang ail of the burner runs, then cut and hang the four-inch tubing to connect the burner runs.
Retiectors, burners and gas line could be instailed as you move along. Carefully adjust systemn pitch at
each position.

CRITICAL CONSIDERATIONS

CO-RAY-VAC is a suspended system which requires that consideration be given to the factors that
determine its stability, flexibility, safety, and satisfactory operation. Before starting installation, be sure
the foliowing requirements can be met:

-~ Maintain specified clearances to combustibles, and to heat-sensitive material, equipment and
work stations.

—  Provide approved heat-radiation shielding or barriers where needed. Refer to the National Fuel
Gas Code for guidance.

—  Provide proper installation of gas connectors.

—  Provide a suspension with vertical length of chain or swinging rod which has at least two inches
horizontal travel for each burner in a straight run. Be sure suspension system is sufficiently flexible
to accommodate thermal expansion which occurs as the system heats up.

—  Provide access to burners for servicing, preferably on both sides and above for burner removal.
—  Provide for a minimum of 24 inches of clearance between end burners and building walls.

—  Install combustion chambers with arrow pointing towards pump.

—  Be sure the system can accommodate a downward pitch of one-half inch per 20 feet.

— Put the correct end vent piate on the end burners. These are installed on end burners only.

—  Determine whether rotation of vacuum pump will be counterclockwise as shipped or must be
reversed.

—  Provide signs in storage areas to specify maximum stacking height to mainiain required clearance
to combustibles.

Ptan location of supports s¢ as to put one at each burner, one between burners that are on 22-foot
centers, two between burners on 32-foot centers.

2 Form No. £176%E




INTRODUCTION

CONCEPT
CO-RAY-VAC is a gas-fired, power vented, low intensity radiant heating system which operates with a
patented incremental burner system.

(Gas burners fire under vacuum inside a four-inch Q.D. round tube heat exchanger which is suspended
from the ceiling. Deep dish reflectors are instalied over the tube and direct heat from the radiant surface
downward to the floor and occupied areas. The heated objects in turn heat the air.

Zero regulated burners are utilized to provide the most uniform intensity and distribution of radiant heat
along the heat exchanger length.

CPERATION

CO-RAY-VAC burners are carburetor-like devices in which the vacuum developed by the flue exhauster
(vacuum pump) induces a flow of flue gas and air on demand and in the correct ratio for maximum
combustion efficiency. The normal vacuum of two to three inches water column provides for proper
operation.

The power venting provides positive vacuum venting of all products of combustion so there is no pos-
sibility of contamination of the inside air with combustion gases and associated problems with com-
bustion moisture or odors.

Safety is designed into the firing sequence of the CO-RAY-VAC Systern. Thisincludesa pre-purge of the
complete system with air prior to burner ignition. Each burner utilizes a redundant (two in series) gas
valve with three try direct spark ignition and flame proving by flame rectification. The ignition system
provides three separate ignition trials and purges 1o insure safe burner operation.

DESIGN REQUIREMENTS

Each “E” Series CO-RAY-VAC is a field assembled pre-engineered system consisting of one vacuum
pump and one or two radiant branches. Each branch consists of one or two burners, a specific amount
of heat exchanger in the form of four-inch O.D. tubing plus aluminum reflectors over the tubing to
refiect the radiant heat downward to the floor. The heat exchanger section nearest the burners radiates
with the most intensity. This should be located aver areas with the greatest heat loss.

While it is important to locate the burners over areas with high heat loss, such as the perimeter of the
building, it is not essential to cover all areas directly with radiant heat. Center areas and other areas of
iow heat loss can be adequately heated without direct coverage if the input of the system is adequate for
the total building.

There are specified lengths for each branch prescribed in the design requirements. It is essential that
these lengths be provided if the pump capacity is to be maintained and proper combustion efficiency is
to be achieved. DEVIATIONS FROM THESE SPECIFICATIONS WILL RESULT IN IMPROPER
OPERATION AND LONG-TERM DAMAGE TO SYSTEM COMPONENTS.

Form No, F1769E 3



INTRODUCTION

IMPORTANT

DO NOT USE IN AN ATMOSPHERE CONTAINING HALOGENATED HYDROCARBONS OR
OTHER CORROSIVE CHEMICALS.

Some compounds in the air can be ingested into the equipment and cause ar accelerated rate of
corrosion of some of the parts of heating components. The use of such chemical compoundsin or
near the enclosure should be avoided where a longer life of the burner, tubing and other parts is
desirabie.

4 Form Mo, F1788E
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DESIGN

SYSTEM DESIGN

RADIANT BRANCH(ES) VACUUM PUMP

MODEL 120 180 £P-100

E120 1 — 1 o
E180 — 1 1

E240 2 e 1

E300 1 o 1 ;”

E360 — 2 1

Table No. 1

BRANCH DESIGN

RADIANT BRANCH
DESCRIPTION 120 180
+5 +5
Total branch length 60 2 80’ 2
Distance between burners — 20" - 30
Burners E12 (1} E9 {2)
Run from burner
Downstream to elthow {rin.} 15 1w
Upstream to etbow (min.} — 2
Pump or tee focation from first burner 60’ ig 90 ig

Table No. 2

Form No. FI769E




DESIGN

CRV-E 120 TYPICAL LAYOUTS

 _— 60'

-
)

@

——
==
b

-
Riih }-‘—
!—- a5’

L o
@

15" MINIMUM BETWEEN
BURNER AND ELBOW

SAME BURNER
TO ELBOW MIN.
REQUIREMENTS ON
457 AZ 807

I-im 20

-~ 20
& I t NOTE: HEAT TREATED ALUMINIZED TUBE MUST BE
LOGATED IN THE FIRST 10 FT. SECTION
IMMEDIATELY DOWNSTREAM OF EACH BURNER.
20
= — e ] HT ALUMINIZED @F 120,000 BTU BURNER

NOTE:  a0° AND 45° ELBOWS (NCOT SUPPLIED)
MAY BE USED OPTIONALLY UP TO
FOUR PER BYSTEM,
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CRV-E 180
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DESIGN

i
!
d

l- 20— L— 70

MININUM SPACING
BETWEEN BURNERS

e

by_..-_i
1)

} @{____._! |

=
e

!.— 3 —————-.A! l-q 80’

MAXIMUM SPACING
BETWEEN BURNERS

50°

~hH

30

VIS LSS IS

T LAS LS

= —— e =} HT ALUMINIZED

=
e
]

MINIMUM DISTANCE FROM BURNER
1) DOWNSTREAM TO ELBOW — 10 FEET.

2) UPSTREAM TO ELBOW — TWO FEET.

NOTE:  HEAT TREATED ALUMINIZED TUBE MUST BE

LOCATED IN THE FIRST 10 FT. BECTION
IMMEDIATELY DOWNSTREAM GF EACH BURNER.

oo e
P~k
L—— 25 ———|

NOTE:  90° AND 45° ELBOWS (NOT SUPPLIED]
MAY BE USED CPTIONALLY UP TO
FOUR PER SYSTEM.
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DESIGN

CRV-E 240 TYPICAL LAYOUTS

Y
|

S [
T R

4+ 5 MAXIMUM BETWEEN
TEE AND PUMP
{(NOT SUPPLIED)

X,Y 15 MINIMUM BETWEEN
l
|

BURNER AND ELBOW

NOTES: 1) HEAT TREATED ALUMINIZED TUBE MUST BE LOCATED IN THE FIRST 10 FT. SECTION IMMEDIATELY
COWNSTREAM OF EACH BURNER.
12 2) 80° AND 45° ELBOWS (NOT SUPPLIED) MAY BE USED OPTIONALLY UP TO FOUR PER BRANCH.

D— 120,000 BTU BURNER

for =1 HT. ALUMINIZED TUBE
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DESIGN

CRV-E 300 TYPICAL LAYOUTS

} 157 MINIMUM BETWEEN BURNERS
! AND ELBOW OMN CRV-£120

30
i
{
A
9
:
H
! i
9
L— 20 --I I-‘v—l—dfo* A
R ne 470
5" MAXIMUM BETWEEN 10 MINIMUM BETWEEN E
TEE AND PUMP BURNER AND ELBOW ON T !
(NCT SUPPLIED) CRY-E90 3 i.__ A e ;
§

SAME BURNER TO ELBOW MINIMUNM  NOTES: 13 HEAT TREATED ALUMINIZED TURE MUST BE LOCATED IN THE

REQUIREMENTS ON 45° AS 80° FIRST 10 FT. SECTION IMMEDIATELY DOWNSTREAM OF EACH
BURNER,
12 21 807 AND 45° ELBOWS {NOT SUPPLIED) MAY BE USED OPTION-
120.60C BTU BURNER ALLY UP TO FOUR PER BRANCH.

g
D--— 90,000 BTU BURNER
=~ = ~ 5T ALUMINIZED PIPE

9
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DESIGN

CRV-E 360 TYPICAL LAYOUTS

9 9 g £
e D A A LA s S f—t---K]
I- 20‘»-} .L 70 1=t L—— BU M-; L 30 -l
MINIMUM SPACING MAXIMUNM SPAGING
BETWEEN BURNERS BETWEEN BURNERS

T 1

ﬁ;:——(}gtj: A
{

1
200

NOTES: 1) HEAT TREATED ALUMINIZED TUBE MUST BE LOCATED IN THE

FIRST 10 FT. SECTION IMMEDIATELY DOWNSTREAM OF EACH

BURNER.

90° AND 457 ELBOWS (NOT SURPPLIED) MAY BE USED OPTION- 30"

ALLY UP TO FOUR PER BRANCH.

MINIMUM DISTANGE FROM BURNER: T l
¥

DOWNSTREAM TO ELBOW - 10 FEET.
Y4
!
E
—;r—

Y4
/
H

jge]

L

UPSTREAM TO ELBOW - TWO FEET.

5 MAXIMUM BETWEEN
TEE AND PUMP
9 (NQT SUPPLIED)

D~_ 90,000 BURNER

b= HT.ALUMINIZED PIPE
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: INSTALLATION

INSTALLATION

TABLE OF MINIMUM CLEARANCES TO COMBUSTIBLES
AND OPTIONAL EQUIPMENT INFORMATION
CRV-E SERIES INFRARED RADIANT HEATERS

L 0 e LD A A s A R b

TABLE OF MINIMUM CLEARANCES TO COMBUSTIBLE MATERIALS
AEFLECTOR VARIATION MODELS CRV-E 8 ] MODELS CRV-E 12
SiDE SIOE SIDE SIDE
PART WITH WITHOUT WITH  WITHOUT

REFLECTOR TYPE NO. SHIELD SHIELD TOP BELOW|SHIELD SHIELD TYOP BELOW
STANDARD SYSTEM 92750300 - 20 4 40 - 24 4 48

W/ONE SIDE EXTENSION 1368000 12 24 4 46 12 34 4 54

W/TWO SIDE EXTENSION 281368000 12 . 4 46 12 - 4 54
1 FT. WIDE W/GRILLE 91406700 — 16 4 38 - 18 4 40
2 FT. WIDE W/GRILLE 02750300 — 16 4 38 - 18 4 40

NOTE: See page 48 for burners supplied with your system.

AN AL G

. END BURNERS
All Mode] CRV-E Serles

§ END
BURNER

4

STANDARD REFLECTOR WITH @
OPTIONAL SIDE EXTENSION REFLECTOR”

TOP ]
e

24"

SIDE MIN.

WITHOUT
SHIELD

SiDE
WITH
SHIELD

A W e G L N Tl

AUNNNANNANNS

B 8 O S N e et

WALL el

BELOWY & ELOOR
*CAN BE INSTALLED ON OPPOSITE OR BOTH SIDES.

Diagram No. 1

b
:
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INSTALLATION

INSTALLATION

CLEARANCE TO COMBUSTIBLES (See Diagram No. 1, page 11)
CAUTION

FIRE OR EXPLOSION HAZARD,
CAN CAUSE PROPERTY DAMAGE, SEVERE INJURY OR DEATH.

CAUTION must be used when operating this heating system near combustible materials such as
wood, paper, rubber, etc.

1) Consideration must be given to partitions, storage racks, hoists, building construction, etc.
2) Diagram No. 1 and the chart give the MINIMUM acceptable clearances.
3} inareas of storage or stacking, an appropriate warning of the maximum stacking height below

must be posted. This maximum stacking height must be below the clearance to combustibles.

THE SUSPENSION SYSTEM (See Diagram No. 2, page 14)

install appropriate suspension hardware, beam clamps, chain, (rod or perforated strap) and a
turnbuckle at predetermined locations. Adjustment of chain length and turnbuckle will provide uniform
pitch. Normally the wire-form tube and reflector hangers, P/N 02790300, would not be installed at this
time, but if job conditions do not permit preassembiy of several lengths of tubing it may be
advantageous to put these hangers on the turnbuckles at this stage. Weight to be supported may be
figured as follows:

Tubing - 2.8 Ibs. per foot

Burner and Combustion Chamber - 21 lbs. per unit

COUPLINGS (See Diagram No. 3, page 15 for coupling details)

Tubing, combustion chambers and tube fittings are connected by wrap-around couplings which clamp
by means of a tapered hammer-driven lock member. The starting ends of the coupling and lock member
are identified by 1/4 inch holes which are put together when starting assembly.

Be sure tubes are in line and tube ends butt against stop pin(s) inside coupling. The slide bar is to be
hammer-driven to a point of securing the coupling to the tubes. Qver driving will result in distortion of
the coupling or slide bar lip to a point decreasing the holding capability of the coupling.

The hammer-driven lock member (slide bar) maintains a +2 inch tolerance in reference to lining up with
the end of the wrap-around. It may be necessary to drive the slide bar short or past alignment in orderto
have a tight fit (see page 15). OVER TIGHTENING WILL DAMAGE THE COUPLING.

RADIANT LINES (See Diagram No. 2, page 14)
Connect the combustion chamber to the designated lengths of tubing.

l.ocate all of the lock members down about 45° from the top, This will eliminate the need to remove the
reflectors for access to the lock members should later disassembly be required. BE SURE THE
COMBUSTION CHAMBER IS INSTALLED WITH THE ARROW POINTING TOWARD THE PUMP, The
10-24 weld screws on the combustion chamber should be to the rear, away from the pump. (These weld
screws are used only at the end burner position 1o attach the end vent plate.) Raise and hang this
assembly, using a turnbuckle at each combustion chamber. Repeat this procedure as required,
connecting successive assemblies together. Each end combustion chamber must he fitted with the
properend vent plate. Plates are marked to identify them with their corresponding burner. These plates
are also coded (see Diagram No. 25, page 32).

Pitch of the entire system should be checked and adjusted as the sections are installed {1/2 inch/20 feet
downward to pump).

12 Form No. F1769E




INSTALLATION

I PP
| Y
i 2" 00
,,,,,,,, I
10" ‘
1
T oR
TEE
P/N 01330201 z /\
A A
45° /
;o
" N
40D o e TYP.
!

ELBOW, 80
P/N 01330102

ELBOW, 457
P/N 01330700

ELBOW WiTH COUPLING
/N 01313800

DIRECTIONS USE THIS IMPACT BLOCK AS ONLY
I I POINT TO STRIKE LOCK ASSEMBLY
EITHER DIRECTION
TO TIGHTEN TO LOOSEN

COUPLING
PN 01312700

1R —— el

Form No. F1768E

OVER TIGHTENING WILL
DAMAGE COUPLING
{SEE PAGE 12)

TUBE FITTING DIMENSIONS
Diagram No. 3
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INSTALLATION

/ - e . " SHEET MTL. SCREWS

TYP. APPLICATION OF
. HEFLECTOR JOINT PIECE
B P/N 02750800

e

{ / *~ REFLECTOR
7 / END CAP P/N 02750800 T

. CLAMP

MASTER Link | | BEAM CLAMP
OR “g" r«;tcjcw((—:.}%ég 23
T

MIN.
STRAIGHT LENGTH TYPICAL
RUN LENGTH 0.9 EXPANSION

¥ o SCREW
(WIRE SIZE
200

(1) in.) (in.) CHAIN SIZE 2/0 MIN.
100 24 +2 @ { ,
150 a6 13 _,; 9 MIN 127 MAX, ;
200 46 +4 -4 } gf
T .

TYPICAL SUSPENSION DETAILS

NOTE: Oniy the turnbuckles furnished by Roberts-Gordon.
14 Form No. F17698



’ INSTALLATION

R

! BURNER AND - j / o
N . S 1gs  CLEARANCE FOR
j CONTROLS ooy, BURNER REMOVAL
HOUSING ASS'Y. ANER RENMO

S7T'D. REFLECTOR ~
HORIZONTAL LINE

SIDE EXTENSION
REFLECTOR (IF USED)

N i P/N 01368000

FLOOR

: SIDE EXT. REFLECTOR
SUPPORT BAKT. ASSY. _ .~
WiTH 4" O.D. TUBE
P/N 01328910 g

END VIEW

CAUTION

Use appropriate suspension hardware, beam clamps (rod or perforated strap) and turnbuckls at
predetermined locations.

The weight and normal movement of the heating system may cause support failure if the below
minimum requirements are not met. Failure of the supports can cause property damage, severe

injury or death.
1) Distance between supports 10 feet or less.
2} Chain size 2/0 minimum or equivalent.

SUSPENSION AND ASSEMBLY DETAILS
CRV-E SERIES

Diagram No. 2
Form Mo, F1788E 15



INSTALLATION

VACUUM PUMP INSTALLATION
PUMP MODEL EP-100

The standard method of installing the Moedel EP-100 vacuum pump is suspending it from a chain and
venting through the roof. An optional installation methed is mounting the pump on a side wall and
venting through the wall or reof. This method wili require mounting hardware that is provided (optional)
in accessory package P/N 01312100.

Pumps are shipped partially assembled. The scroll must be attached to the back plate with eitherrightor
left hand discharge as the job requires. THE DISCHARGE MUST BE BOTTOM HORIZONTAL. Any
other arrangement will permit condensate to collect in the scroll. For pump assembly follow the
instructions packed in the pump carton. DO NOT OPERATE A PARTIALLY ASSEMBLED PUMP.

ST HOOK SUSPENSION POINT CHAIN 2/0 MIN.
43 provided) i

A’ ONE-INCH TUBE/BOOT OVERLAP
DO NOT RIGID MOUNT — UTILIZE “8" HOOK SUSPENSION POINT

INSTALLATION OF PUMP MODEL EP-100
SUSPENSION MOUNTING
Diagram No. 4

r IMPORTANT
DO NOT OPERATE PARTIALLY ASSEMBLED PUMP OR WITH AN UNRESTRICTED INLET.

1) QOperating pump when not installed in system requires that damper is one-half closed. An
unrestricted air flow will overload the motor causing burnout and failure.

2} Pump impellers are precision balanced by Roberts-Gordon, inc., then bench tested with their
mator for vibration and noise. It is important that extreme care be used when handling the
pump to be sure that it is not put out of balance by dropping, tipping or bumping.

16 Form No F1769F




































































































