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01 section | Warnings i

FIRE OR EXPLOSION HAZARD | ¢
Can cause property damage, severe injury or death.

1)  Read this manual carefully before installing or scrviéing this
' equipment. Improper insuallation, service or maintenance can
cause property damage, injurv or death.

2) . Check clearances given on the owtside of each bumner to make
sure the product is suitable for vour application.

3 Installer must be a trained, experienced service technician or
representative.

4) Al service must be pcrfomed only by a mned servzce . 1
technician or representative.

3) - After mstailanon is complete,  check pmduct operanon as
pmv:ded in these instructions.

T

WARRANTY

Enerco warrants that Infra-Red Heaters manufactured and sold by its Industrial
Heating Division will be free from defects in material and workmanship.
~ Enerco pro-rated tube warranty shall continue in effect until the expiration of
; five (5) vears from the date of shipment or ortgmai wbe heat exchanzers bv
Enerco,

Pars, assemblies, controls, exc. furnished by Enerco suppliers will carry aone .-
(1) vear warranty or the applicable warranties of the suppliers.

The sole responsibility of Enerco under this warranty shall be 1o replace or
repair any part for which 2 written claim is made 1o Enerco within the time limit
of the warranty, which 15 returned upon request 10 Enerco--F.0.B. Cleveland,
Ohio—or F.O.B. an Enerco authorized service facility and which is proved 1o be
defective upon inspection by Enerco. |

This warranty shall not apply to any part or product which has been subjected
to misuse or neglect. damage by accident, or rendered defective by reason of
improper instaliation. THIS WARRANTY IS IN LIEU OF ANY AND ALL
OTHER WARRANTIES., EXPRESSED OR IMPLIED, and of any other
responsibility of Enerco for parts-or products sold bv Enerco. including
consequential or special damages
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FAILURE TO FOLLOW THESE INSTRUCTIONS CAN CAUSE
PROPERTY DAMAGE, SEVERE INJURY OR DEATH:

FIRE OR EXPLOSION HAZARD: COMBUSTIBLES

Failure 1o maintain the specified minimum clearances 10 combustibles could result in 2 serious fire -
hazard. Do not locate flammable or combustible materials within this distance. Do not locate in -
hazardous atmospheres containing flammable vapors or combustible dust. Installations in public garages
or airplane hangers are permitied when in accordance with ANS] Z83.6 and NFPA-409 and 88 Codes.

FIRE OR EXPLOSION HAZARD: VEHICLES

Minimum clearances must be maintained from vehicles parked below the heater. Signs should be posted
in storage areas to specify maxzmum stacking height to mainain required clearances to combust:ble:s

FIRE OR EXPLOSION HAZARD: GAS CONNECTION

There Is an expansion of the radiant pipe with each firing cvele, and this will cause the burner 10 move
with respect to the gas line. This can cause a gas leak resulting in an unsafe condition if the gas
connection i not made swrictly in accordance with Figure 18 of these instructions.

FIRE OR EXPLOSION HAZARD: IGNITION

This appliance does not have a pilot. it is equipped with an ignition device which auzomamaliv lights
the burner. Do not v to light the bumner by hand. '

MECHANICAL HAZARD: SUSPENSION

Use appropriate suspension hardware, beam clamps (rod or perforated swap) and wmbuckies ar
predetermined locations. The weight and normal movement of the heating svstem mayv cause support
failure if the following minimum suspension requirements are not met. distance between supports must
be 10 fi. or less: chain size must be 170 minimum or equivalent. Failure of the supports can cause
properny damage. severe injury. or death,

[

Conunued on ngxt page
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FAILURE TO FOLLOW THESE INSTRUCTIONS CAN CAUSE | :
PROPERTY DAMAGE OR PERSONAL INJURY. !

Do not use in an ammosphere containing halogenated hydrocarbons or other corrosive chemicals. Some
compounds in the air can be drawn into the equipment and can cause an accelerated rate of corrosion
of some parts of the heat exchanger. The use of such chemical compounds in or near the enclosure
should be avoided where a longer Jife of the bumner, rubing and other parts is desirable.

Caution should be used when running the system near combustible materials such as wood, paper,
rubber, etc, Consideration should be given 10 partitions, storage racks, hoists, building construction, etc.
Table 1, Section 3, gives minimum acceptable clearances to combustibles. Clearances as shown in
Table 1 are not for use in four-sided enclosures,

If the building has a slight negative pressure or contaminants are present in the air, an ouside
combustion air supply to the heaters is sirongly recommended. '

- FAILURE TO FOLLOW THESE INSTRUCTIONS CAN CAUSE
DAMAGE TO THE SYSTEM COMPONENTS.

De not high pressure test the gas piping with the burners connected. Failure to follow this procedure
will exceed the pressure rating of burner gas controls and this will require complete replacement of these
parts. o

This heater is designed for heating non-residential indoor spaces. These instructions. the layout drawing,
+ local codes and ordinances. and applicable standards such as apply to gas piping, electrical wiring,
venting, etc.. tmust be thoroughly understood before proceeding with the instaliation.
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Ener-Radiant II models are low-cost, field assembled infrared heaters that are easy 10
install and require only minimal maintenance. They are designed to provide vears of
economical operation and trouble-free service,

Checking Shipment
Check the shipment against the Bill of Lading for shortages. Also. check for external
damage to cartons. Note any shortages, and/or external damage 10 cartons on the Bill
- of Lading in the presence of the delivery wucker. The delivery mucker should
acknowledge any shortages or damage bv initialing this "noted" Bill of Lading.
immediately report any claims for damaged material. or shoriages that were not

evident at the time of shipment, 1 the carmner and your Enerco Factory
- Representative. :

Installer Responsibility
All heaters and associated gas piping should be installed in accordance with applicable
specifications and this installation made only by firms (or individuals) well qualified
in this type of work. Consult local building inspectors, Fire Marshals or your local
Enerco Factory Representative for guidance.

Ener-Radiant II heaters are instalied on the basis of information given in a lavout
drawing, which together with the cited codes and regulations, comprise the basic
information peeded 10 complete the installation. The instaiier must furnish all needed
material that is not furnished as standard equipment. and it is his responsibility 1o see
that such materials, as well 25 the instaliation methods he uses, result in a job thatis
workmanlike and in compliance with all apphicable codes. '

Enerco Factory Representatives have had training and experience in the application
. of this equipment and can be called on for suggestions about instaliation which can
save material and money.

U U

et e
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The following codes and instructions should be foliowed when planning the
instaliation of the Ener-Radiant Il heater. In addition 1o these instructions, the
warnings in Section 1 must be carefully adhered 1o since :mpropcr instaliation may
lead 1o property damage. injury. or death.

National Standards and Applicable Codes

Gas Codes

Aircraft Hangars

Public Garages

Electrical

Venting

The rvpe of gas appearing on the nameplate must be the tvpe of gas used. Installation

must comply with local ¢odes and recommendations of the local gas company, and

the National Fue! Gas Code, ANST 2223.1 - latest revision, {same as NFPA Bulletin

543, . .
- Clearance berween the heater and its vent and adj jacent combustible material {which
15 part of the building or its contents) shall be maintained 10 conform with the
Standard for Insiallation of Gas dppliances and Gas Piping NFPA4-54/ANSI-Z223.1
- latest revision, National Fue! Gas Code,

Inswuailation in aircraft hangars must be in accordance with the Szandara’ for 4:rﬁmﬁ

Hangars. ANSUNFPA~#09 - latest revision.

* Heaters in aircraft storage or service areas shall be installed at a height of 10 fee
above the upper surface of wings or engine enclosures of the highest aircraft which
may be housed in the hangar. {This should be measured from the bowom of the
heater to the wing or engine enclosure, whichever is highest from the floor.)

+ In other sections of aircraft hangars. such as shops or offices. heaters must not be
installed less than eight fest above the floor.

+ Heaters installed in. aircraft hangars shall be located so a2s not to be subjsct to
damnage by atrcrafl. cranes. movable scaffolding or other objects.

Installation in garages must be made in accordance with the Standard for Parking

Structures NFPA-884 - lmest revision or the Standard for Repair Garages. NFPA

888 - latest revision

« Heaters must not be installed less than eight feat above the fioor. Minimum
clearances to combustbies must be maintained from vehicles parked below the
heater. '

+ When installed over hoists. minimum clearances to combustibles must be mainained
from the uppermost point on the hoist.

The heater must be electrically grounded in accordance with the MVarional Liecrrical
Code. ANSIENFPA-70 - latest revision. Wiring must conform to the most current
Naovonal Electrical Code. local ordinances. and any special diagrams furnished,

revision, National Fuel Gas Code. “rm:ai mformat:on Wiy b regard 10 Lms'cod-: £
provided in Sestion 3 of this installation manual with regard 1w size and configurauions
for venting arrangements.

Any portion of flue pipe passing through a combustible wall must be duzl insulated
or have an approved thimble. Refer w0 NS/ Z223 [ - laeest revision
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Hazardowus Locarions Where there is the possibility of exposure 1q combustible airborne matenial or vapor,

consuit the local Fire Marshal, the fire insurance camer or other authorities for

approval of the proposed instaliation.

Critical Considerations
Ener-Radiant Il is a suspended heater. Therefore, its stabilitv, flexibility, and safery

are very imporiant. Before starting installation, be sure the svsiem can meet the
foliowing requirements,

-

Maintain Spcmf ed clearances to combustibles, and safe distance from heat-sensitive
" material, equipment and work stations.
Provide a suspension with vertical length of chain or swinging rod which has at
least two inches of horizontal travel for ¢ach bumner in 2 swaight run. Be sure the
suspension system is sufficiently flexible 10 accommodate thermal expansion which
occurs as the system heats up (see Figure 3).
Provide access to burners for servicing, preferable on both sides, above, and behind
for burner removal.

Provide for 2 minimum of 18 inches of clearance berwesn bumers and bm;dmsz
walls. (Always observe minimum clearances 10 combustibles.)
Be sure the heater has 2 downward pitch of one-half inch per 20 feet away from the
burner..
Provide signs in storage areas 1o specify maximum stacking height 1o maimuain
required ciearances to combustibles.
Plan Jocation of supports (see Figure 2). Locate a support near all elbows.

Installation Procedure

Take maximum advaniage of the building upper structure, beams, joisis, purlins, etc..
from which to suspend the heater. There is no unique sequence for installation of the
tubing. On-site observation will usually reveal a2 logical sequence. Begin the
installation at the most critical dimension. This could save time. Wartch for swinging
doors, overhead cranes, car lifts, etc. Reflectors and mbing can be installed as vou
move along. Carefully adjust system pitch at each position 1o level the heater. Pich
down one-half inch in 20 ft. (away from burer).

Don't -

Pressure test the gas line using high pressure (greater than 172 PSIG) without closing
the high-pressure shutoff cocks. Failure 10 do so will result in damage 10 the
burners.

Familiarize yourself with local and national codes:
Develop a planned procedure which will conserve maierial and labor on the job.

Check to see that all material and equipment is on the job before stwrting

instaliation.

Allow for thermal expansion of the hot tube.

Install the gas connector only as shown in instructions (see Figure 18),

Have slip joints where required between reflectors 1o keep them from buckling or
coming apart.,

Provide one square inch of free air opening 1o each 1.000 BTU/hr. of hsaler mput
(but not less than 100 square inches) in enclosed spaces. One opening should be
within 12 inches of the top and one within 12 inches of the botiom of the enclosure.
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ACCESSORY PARTS LIST
Stock Number Description

00172 Transf. Relav, DPDT

00183 Transf. Relay, SPDT
03445 Turbulator 10 Fr. Section
03447 Turbulator Adapter 5 Ft. Section
10368 Low Voltage Thermostar
10419 Thermostat (120V) Remote Bulb - 2 Circuit
10420 Thermostat (120V) Moisture Resistant SPDT
112397 Gasket (Burner to Transition Tube)
16401 Stainless Steel Flexible Gas Connector
17370 Chzin Kit
18677 1;sta.§iazion Manual/ER2 Series
F106414 Elbow Package 180°
F106415 Elbow Package 90°
15021 Vent Adapter (Flue Pipe) |
19022 Vent Terminal-Tierniund VH1-4"
1 §023 VenyWall Terminal
06430 Vent Cap
19031 Tumnbuckle
98012 Cap Screw 3/16"-18-24.7/8 or (1™)

98327 Splitlock Washers 5/16” .
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CLEARANCES TO COMBUSTIBLES

TABLE 1: Minimum Clearances to Combastibles (Use Figure | as a guide)

Reflector Type Position LR2-60 ER2-80 ER2-106 ER2-125 ER2.150
Standard Reflector A &" 6" 6" 6" 6"
(Horizontal) B 30" 36" 36" 36" 36"

C 55" 55!| 74" 87!' 8“7"
b 3o 36" 36" 36" 36"
45° Reflector Tilt A 12" 18" 18" 18" 8"
B 30" 36" 36" 36" 36"
C Ss'! ss(f 74!! 87!’! 87!!
E 36" 3g" 36" 36" 36"
F 60" 60" 607 60" 60"
U-Tube Standard A 6" 6" 6" 6" 6"
(Horizontal) B 30" 36 36" 36" 36"
C 55“ 55!’! ‘740‘ s'}'ﬂ 87’!’!
D 30" 36 3" 36 36"
U.Tube 0‘ppesite 430 A iz" 18" 18" 18" 18"
B 30" 36" 36" 36" 36"
C Ssu 55!! . 74!! 87!! 8?"
F 60" 60" - 60" . 66" 60"
U-Tube, Full 45° A [A i8¢ 18" i8" 18"
B 3¢ 36" 36" 36" 36"
C 55‘? 55’“ ‘;4" 877' 87!'
E 36" 36" 36" 36" 36"
F 60" 60" 60" 66" 60"
Unvented Above A | 36" 36" 36" 36" 36"

ot
it A

FIRE OR EXPLOSION HAZARD

In all situations, clearances to combustibles must be mainwined. Failure to observe clearances to
combustibles may result in property damage. severe injurv, or death.

Minimum clearances must be maintained from vehicles parked below the heater. Signs should be posted
in storage areas to specify maximum stacking height 10 maintain required clearances to combustibles.

Caution should be used when running the svstem near combustible materials such as wood, paper, rubber.
ere. Consideration should be given to pamitions. swrage racks, hoisis. building construction. ew.”

Table 1 gives minimum acceptable clearances 1o combustibles. Clearances as shown in Table 1 are not for
use in four-sided enclosures.
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Figure I: Clearances to Combustible (Refer to Table 1) A
A

= I

¢ P 45° Reflector Tilt

O—d

Standard Reﬂcctor

T . "U.Tube Standard

"U"-Tube, Full 45°

5

Burner side must alwavs be
lower than exhaust side

és..‘ ront and Back Clearance B



11 Section 3 Planning

ITEM

PARTS LIST FOR PACKAGED ENER-RADIANT II TUBE HEATERS

STOCK
NO.

DESCRIPTION

NUMBER REQUIRED

1

F107400

ER2-60 NG COMP2O

X

I~

¥107401

ER2-60 LP COMPIY

F107402

ER2-80 NG COMP/30

da |

F107403

ER2-80 LP COMP/3¢°

Fl167412

ER2-8058 NG COMPR&®’

o [7.]

F107413

ER2-86S LP COMP2Q

~F

F187414

ER2-1008 NG COMP/30°

Fig741s5

ER2-1008 LP COMP/30°

F102650

ER2-60 NG/BRN & CONT BOX

F102631

ER2-60 LP/BRN & CONT BOX

F102652

ER2.80S, ER2-80 NG/BRN & CONT BOX

F102633

ER2-80S5, ER2-80 LP/BRN & CONT BOX

F1026354

ER2-106S/BRN & CONT BOX/NG

F102655

ER2-100S/BRN & CONT BOX/LP

F166401

ERI-100S/TUBE SYS ONLY/3¢

F106404

ERC-60, 80S/TUBE SYS ONLY/2(”

F106403

ER2-80/TUBE SYS ONLY/30’

00418

REFLECTOR/T.H.

[B¥]

-

TURBULATOR BAFFLE 107

TURBULATOR BAFFLE &’

TUBE H.E. 4" O.D. X 1¢¢

TRANSITION TUBE ASSEMBLY

HANGER/TUBE & REFLECTOR

TUBE SUPPORT - 37

(2
th

TUBE COUPLING ASSEMEBLY

fae

[ %]

-3

IR
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" Figure "A" - Assembly

- Model ER2-60, ER2-80S

©  Figure "B - Assembly
Model ER2-80

Figure "C" - Assembly
Model ER 2-1008

See Page 11 :
For Parts List
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PARTS LIST FOR PACKAGED ENER-RADIANT II TUBE HEATERS -

STOCK
ITEM  NO. DESCRIPTION NUMBER REQUIRED
1 | F107404 | ER2-100 NG COMP/40' X
2 | F167405 | ER2-100 LP COMP/40’ X
3 | F107406 | ER2-125 NG COMP/50’ X
4 | F107407 | ER2-125 LP COMP/50° X
5 | F107408 | ER2-150 NG COMP/0° X
6 | F107409 | ER2-130 LP COMP/50° X
7 | F107416 | ER2-1255 NG COMP/40°
§ | F107417 | ER2-125S LP COMP/40
9 | F107418 | ER2-150L NG COMP/60° X
10 | F107419 | ER2-150L LP COMP/60’ X
11 | F102654 | ER2-100 NG/BRN & CB 1
12 | F102655 | ER2-100 LP/BRN & CB 1
13 | F102656 | ER2.125S, ER2-125 NG/BRN & CB 1
14 | F102657 | ER2-125S, ER2-125 LP/BRN & CB 1
15 | F102658 | ER2.150L, ER2-150 NG/BRN & CB 1 1
16 | F102659 | ER2-150L, ER2-150 LP/BRN & CB 1 1
17 | F106403 | ER2-150L/TUBE SYS/60’ 171
18 | F106406 | ER2-100, ER2-1258/TUBE SYS/40° | 1 | 1
19 | F106407 | ER2-125, ER2-150/TUBE SYS/50° 111
20 | 00418 | REFLECTOR/T.H. slalslsis!s 6 | 6
21 106413 | TUBE H.E. 4" O.D. X 10° 3034 4] a4 515
22 | 06423 1 TRANSITION TUBE ASSEMBLY AN S S S T (N O O S 1 11
23 | 14585 | HANGER/TUBE & REFLECTOR | 8 | 8 {10 10| 10 | 10 12 |12
24 | 14387 | TUBE SUPPORT - 5" NEEEEEEERE 1] 1
15 | 14612 | TUBE COUPLING ASSEMBLY sslafalal S
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Figure "D" - Assembly
Model ER2-100, ERQ»I.?.SS

Figure "E" - Assembly
Model ER2-125, ER2-130

igure "F" - Assembly
/' Model ER2-150L

See ?-a'ge 13
For Parts List
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FIGURE 2: Ener-Radiant IT Overview Key

o] Burner Housing Tube and Reflector Hanger Tube and Reflecior Hanger
Must always be instafl immediziely afler first Suspend systern from these
inswalicd horizonally. soupling. hangers, Minimym twe (1)

required per tube.

Reflectors Heat Exchange Tubes
Aliernate overiap 25 shown 1 ALUMINEED ] Supplied in 16 fi. lengihs
2 S onoverview, Length of - Tubt 1vpe 15 indicated.
: . refietior and amount of ] TRANSTTION TUBE . ALLAINIZED 1 Transition tube is alwavs the
- overiap is indicaed. d

first webe afier the bumer,

Turbulator Assembly Tube Coupling Assembly
Enerco normably ships Encr-Radiam @ Coupling should be orienied
heaters with mrbuiators assombled with siide bar on iop. ang all
o eppropriate tubes. couplings shouid "point” in the

sarmne dircstion.

Where Field Changes Octur Vent Adapter " Suspension Point
N Turbulsor Seciions and Adapler t’f] Used 10 auach the hem Lise S-Hooks
are available in sections and sxchanger whing to Sec Figure § for
miust be assembled before instdiation vent pipe. suspension deiails.
fW {s¢x Figure 7 for dewils). The number

of sections regquired is indicated,

¥IGURE 2a: Eper-Radiant Il Model ER2-60, ER2-80S Assembly Overview
20 ft. heat exchanger iength. 21 fi-4 in. 10wl heater length. 4 suspension points as indicated.

HANGER HANGER HANGER HANGER
»zx-.j i—w-—r-m--l l-w‘]
2%" OVERLAP TYP.
0 -2 — ls-z,&—-!
ALUMINIZED

"q ij TRANSITION TUBE . ALUMINITED 1 NN N N el S S | an]

{4} Turbuianr Scctions
{}} Turbulator Adapier

FIGURE 2b: Ener-Radiant II Model ER2-80 Assembly Overview |
30 ft. heat exchanger length. 3! f.4 in, 1012l heater length. 6 suspension points as indicated,

HANGER HANGER HANGER HANGER
,_13'-1 l—lsm--wxs*-] rw*«-—mm'-’i i—-m"—’
1072 1025 Tt --]

.
TRANSITION TURE . ALUMINIZED {ALtMINEED N A AY AY AW, 1

{4} Turbulstor Sections
{1} Turbulzior Adapler

-
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FIGURE Zc¢: Ener-Radiant II Model ER2-100S Assembly Ox'en;ie\&'

30 fi. heat exchanger length. 31 fi.-4 in. total heater length. 6 suspension points as indicated.

HANGER HANGER HANGER HANGER

- 18" 18" e 18" 18" ot 18" _ '—— 187
Tvp. : .
10%-204 16-'24 107-2%

=[ w TRANSTIION TSBE - ALLMDVZED i ALUMINUTED ! W { l
; © {23 Turbulatgr Sesens

FIGURE 2d: Ener-Radiant II Model ER2-100, ER2-125S
40 fi, heat exchanger length. 41 fi.-4 in. total heater length. B suspension points as mdicated.

AN I N I S N
] ==—n B E—

= — s

FIGURE 2e: Ener-Radiant II Model ER2-125, ER2-150
50 fi. heat exchanger length. 51 fi.-4 in. total heater length. 10 suspension points as indicated.

— 18"
TV,

L L

ﬂ{ TRANSTION TURE - ALU?-UNIZII)! I L‘\LWL".ED 1

— s R s R s B o

FIGURE 2f: Eper-Radiant II Model ER2-150L
60 fi. heat exchanger length, 61 fi-4 in. towal heater length. 12 suspension points as indicated.

tor ] N

il I massmos mme a I l . 1
] ) ] - -
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Assemble the heater components as shown in Figures 2a, 2b, 2¢. 2d, 2e and 2f Optional

T VL ¥ IR

reflector configurations are shown in Figure 1. Install appropriate suspension hardware, beam
clamps, chain or rod at predetermined locations. Adjustment of chain length will provide uniform

pitch.
Couplings Tube and tube fittings are connected by wrap-around couplings which clamp by means of 2 :
tapered, hammer-driven lock member. The siarting ends of the coupling and lock member are i

identified by 1/4" holes which are put 1ogether when starting assembiv., Be sure the tube ends
are in line and tube ends butt against stop pin(s) inside coupling. The shide bar 15 to be hammer-
driven to a point of securing the coupling snugly 1o the wbes. Over-driving will result in
distortion of the coupling or slide bar lip 10 a point decreasing the holding capability of the
coupling. Coupling should be tight when the slide bar is =2" from the end of the coupling. See
Figure 3.

FIGURE 3: Coupling Assembly

Tube

Crient coupling 5o that the
impact block is above
wabe cepteriine.

[

When assembling coupling
note the location of Hole | and Hole 2

Plain Coupling -14612

Elbow Package S.tk‘ #F 106413 Elbow Package includes: (1) elbow and (1) coupling. Inmstall elbow into radiant
tube sequence where plans indicate 2 90° bend (see Figure 4).

Stk. #F 106414 Elbow Package inciudes: (1) eibow and (1) coupling. iInstall elbow into radiant
tube sequence where plans indicate a 180° bend (see Figure 4).
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FIGURE 4: Installation of Elbow and Coupling (optional equipment)

Eibow Filting Dimensions

90° Elbow

Yol
s ““—'r"
(§ 4
x
s
. — +,
i
. (ORI SR

Elbow Fiiting Dimensians

180° Eibow *



Cmcreze Baarm

Beam Clamp

Anchor b "‘E
3/8" Screw Mook

'1\ . .

VE Rod
24" min,
12* Min, . )
1 .
. .
Turnbucide
) Stk, #19031 :

‘not included) p — —— — —— — ——

Chain Kit - Stk. #17370
One chain kit will suspend
- One 10 ft. secton of mbe
And one 10 £ section of reflector

FIGURE 6: Tube and Reflector Hanger
ANGLE MOUNTING RING

RADIANT TUBE n)
HORIZONTAL MOUNTING RING

HANGER
REFLECTOR

TOP
¥

SIDE | 45° REFLECTOR POSITION (OPTIONAL)

BELOW

HORIZONTAL BrriccToR BOSITION /~m rm i mat ]

[P

e e R e i £y
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FIGURE 7: Turbulator Baffle Assembly Detail

Turbulator Adapter Piece Turbulator 2.5 ft. Sectmn Piece

Attach wire 10 this tab.
Pull rurbulator mza tub»

using iong wire

[ i:ast Standard Section of Hearer Tubing -t

<3 TO VENT ro BURNER E>

For ease of field ins:allation, the turbulator should be instalied in the tube before hanging the svstem.

Use the foliowing procedure:

Assemble mrbuaiaror pieces by "twisting” maiching ends togsther,

insert a long wire (11 fi. minimum) down the length of the tube.

Arntach the wire 10 the hole in the wb on the adaprer piecs.

Using the wire. pull the assembied nurbulator into the twbe from the opposite end.

Pull the turbulator through until just the tab comes out.  Detach the wire,

Bend the 1ab around the tubing. When installing the wbe, the b will be locked in place by the fiue adaprer.

Q\Ut#hl!dr«

FIGURE: 8: Burner Box/Transition Tube Detail

Burner Box
{flame observation window facing down)

K

/Q//

Transition Tube

Gasker
Sik. #123687

Split Lock Washers
Sk, #9857

!
Cap Screw
Stk = 98012




-1

Section 5 Fenting Ducting

General Reguirements

Heater must be vented in accordance with specification ANSI Z223.1 - latest revision. Partial
information relating to this specification s provided in this section with regard 10 size and
configurations for venting arrangements (see Figures 12, I3, 14, 13, 16). For complere
information, consuit ANSI Z223.1 - latest revision and applicable local codes. Use the
following guidelines to help insure an adeguate, safe venting arrangement.

a. Be sure that method selected for venting heater complies with all codes as required for
each particular jocation.

b. Exhaust end of heater will accept a four-inch (47) flue pipe using the flue pipe adapter.
¢. Heater may be vcmcé to the outdoors either vertically or horizontally.
d. If heater is to be vented horizongally:

1. Vent must exit building not less than seven feet (77) above grade when located
adjacent to public walkways. '

2. Vent must terminate at least three feet (37) above any forced air mlet located within
© 10 (ten) feet

13

Vent must terminate at least four feet (4°) below, four feer (47) horizontally from, or
one foot (17} above any door, window, or gravity inlet into any building,

4, Vemt terminal shall be located ar least 12 (twelve) znches from any opening thmnah
which vent gases could enter a building.

e. Vent terminal opening must be bevond any combustible overhang.
f. If condensation in the flue is a problem, the flue length should be Shortened or insulated.
g. For vent specifications all of the foliowing conditions must be met

1. Maximum total vent jength allowed is 435 feet.

a2

Maximum outside air supply duct allowed i1s 45 feet.

"L

Maximum total vent length plus outside air supply length plus extension package shall
not exceed 65 feer

4. Under length conditions 1) through 3) above, a total of two (2} elbows are allowed
for vent and outside air supply together. Subtract 15 (fifteen) feer per~additional
elbow from maximum length allowed if more than rwo (1) elbows are used.

T ey
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Alternative Arrangements/Optional Equipment for Venting

For unvented operation. a

b.

[

L

For borizontal venting: a.

For vertical venting:  a.

Venting with draft hoed:  a

For common venting: a2

o

-,
o Boo

Qutside Alr Supply:  a

Sufficient ventilation must be provided in the amount of 4 cfm per 1000
BTU/r firing rate.

Refer to ANSI 2223.1 - latest revision (NFPA No 34) and local codes for
additional information.

Use of optional outside combustion air is not recommend*d with unvented
heaters due 10 pressure considerations.

In combustible or noncombustible walls, use Tiemiund VHI-4" (Sik
#19022). Follow vent manufacrurer’s instructons for proper instaliation.
(Alternative vent Energo Stk. #15023)

Four-inch (4") O.D. flue pipe is required, 30 feet maximum length is
recommended. Up to 45 feer maximum may be used if insulated to prevent
excess condensation. (See General Requirements on page 21 for addiuonal
information.)

All flue joints should be sealed using suitable product such as General
Electric RTV106 or Permatex Fonn~a-Gasic~t Red High Temperawre Silicone
Adhesive Sealant _

Vent terminal should be installed ar a height sufficient w0 prevent blockage
by snow.

Building materials should be protected from degradation by flue gases.

Four-inch (4") O.D. flue pipe, maximum 45 feet in length may be used as
shown with an approved vent cap. (See General Reguirements on page 21

for additional information.)

An insulated thimble may be required to pass through combustible structures
(check focal codes).

All flue joints should be sealed using suitable products (see recommendation
for horizontal venting). :

Refer to ANSI Z223.1 - latest revision (NFPA Ne. 54) for heights and vent
sizes recommended for proper venting. (Check local codes for additional
information.)

Minimum six-inch (6") O.D. vent is recommended.

Horizontal run to vent must never excesd 73 *a of the vertceal height of the
vent. (Refer 1o ANSI Z223.1 - latest revision [NFPA No. 34] for proper vent
sizes and installation.)

Open areas of common vent must egqual the sum of the open area of
individual vents connected to it {see chart on diagram).

Use double wall vent as required (check codes).

Hearers sharing 2 common vent must be controlied by the same thermostat,
All joints must be sealed using suitabie products {(see recommendation for
horizontal venting).

Connections 10 common stack must be pomzon d 1o avoid direct opposiuon
berween swreams of combustion gases. '

See procedure and diagram on page 6.
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Figure 12: Unvented Operation

1} Ventilation equal 10 4 CFM per 1000 BTU/Mr firing rate
must be provided in unvenied heater installations,

2) For dimensions A "unvented” refer 1o Figure 1o

"Minimum Clesrances 1o Combustibles.”

FIGURE 13a: Horizontal Venting - Combustible Walls

Secure all joints with 3 (minimum) #8 x 3/8 P77 Tierniund VH 1-4"
Vent Adapter Stk. #19021 sheet metal screws and seal all joims, / Vent Terminal
. {Stk. #19022

4 4" Single Wall Pipe {E

EOR

/ 7
Reflecror Combustible Wall-w—gm /
: Heat Exchanger Tube //f

FIGURE 13b: Horizontal Venting - Non-Combustible Walis

L]

B Non-Combustible Wall
. =
Vent Adapter {Stk. #19021) Wall Flange Assembiv /
{incl. with Vent Terminal / Vent Terminal
secure with screws provided) / (Stk. # 19033)
> Z
%
L™ .

4" Single Wall Pipe 3 |l] A
= = iy : .
/ 18" min,-p-{

Secure all joims with 3 {minimum} =8 x 3.8
Heat Exchangsr Tube sheet meral screws and seal all joints

4

Reflecior
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Figure 14: Vertical Venting

Vent Cap
- Sk, #0643C
Type "B" Vent ==
raquy?t:d omdec:;rs\m = .._T_
Root Fiashing E 18 inches
7 //, o _ ///4
Approved Thimbie //
{If Applicable) _ /
Veni Adapter St #19021 %
l J /
Single Wall Pipe /
£ A m g é
Refiactor ' Secure ail joints with 3 {minimurn) #8 x V8

shiest matal sorews 30 seal all omits,
Heat Exchanger Tube o

FIGURE 15: Vertical Venting with Draft Hood

' ==
. 8" Single Wall Fipa ——
' The Dratt Hood ! be used with I
The Dra must not be used wi - . - ;
. 2noutside combustion air supply. Reot Flashing | 18 inches

. 7%

Approved Thimbie
6" Drafi Hood ! Appiicable)

Stk. #15025 \:“N
. - i

yy
Vent Adapter Stk # 19021 | E—
w ‘
/ 24" min
p _J{ Y l 4* Singie Wall Pie | l .
R . -
1. e | i
Refector { \ &% AN \ ]
I Heal Txchanger Tubse Sscure all joinls with 3 imiremum) #8 x 38

shee! meial soraws ang sea: ail |omis.

24
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rIGURE 16: Common Roof Venting

e M =

A

T~

Approved Vent Cap

Vent Adapier Stk #19021

§
|
[ ]
PLAN VIEW
T
s
S

COMMON VENTING - 2 REATERS:

Model # B=6ft. H=8t H-=Ilsk

ER260 D=7 D=6" D=6

FR1-80 D=8 D=7" D=¢"

2-100 D=§" D=8 D=7

ER2-125 D=10" D=10" D=g§"
D= 10"

ER2-130  D=10" D=g"

<

—
o

Secure al! joints with 3 (minimum) #8

Type "B" Vet required outdoors.

X 3/8

sheat mew) serows and sead all joints.

d

AL Jeast 1/4” per foot rise or pich
must be maintained on horizontal

runs from heater o vent

COMMON VENTING - 4 HEATERS:

Model # H=6ft H=8ft H=I1isf
ER2-60 D=10" D=10" D=g"
ER2-80 D=10" D=1i0" D=0
ER2-100 NiA D=2 D=]0"
ER2-123 N/A D=12" D=1
ER2-130 N/A N/A D= 12"
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Outside Combustion Air Supply

The Ener-Radiant I heater is approved for installation with an outside air supply system. Some
compounds such as halogenated hydrocarbons or other corrosive chemicals in the air can be drawn into
the equipment and cause an accelerated rate of corrosion of some of the heater components. The use
of such chemical compounds near the enclosure should be avoided.

; MOR'IAN‘I‘: If the building has a slight negative pressure or contaminants are present in the air,
" an outside combustion air supply to the heaters is stongly recommended.

For an outside air supply, a four-inch (¢4™) Q.D. singié wall pipe may be attached to the heater. The

duct may be up to 45 ft. maximum length or 2 . minimum length with no more than rwo (2) elbows,
See General Requirements heading on page 21 for more detailed zuldchnes An outside air supply
should not be used with the draft hood venting configuration. :

The air supply duct may have 10 be insuiated 10 prevent condensarion: on the outer surface. The outside

air terminal should be securely fastened to the outside wall by drilling four (4) 1/4" diameter holes in
the outside flange; wood screws or bolts and expansion sleeves may be used to faswen the terminal.

Non-Pressurized Outside Air Supply Duct |

Outsice Alr Mﬁ :
Termminal - : NOTE:

Flue pipe requires additional

V//// 7// support Fiex pipe will not
/ //z ///% support riser and outside
air terminal.
, ad Flax Pi
sia'f 1:17 fc:mets =] 8 *? 2'1?;19 Vertical Qutside Alr
. ¢ i}
?
/ 4° Flus Pipa
/ Seal All Jornts
2/ -
- T |
sl ?
T / 5 Flex ;i;?e
; . ‘10 127 long

Horizontal Gutside Alr
wWall ’

Curside Alr Terminah  Use ACME # 104 Enerco Stk. #19030.

¢ PV pipe. “droor hose”. or cquivalent may be used insiead of standard vent pipe.
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Read applicable warnings in Section | before proceeding with Gas Piping inswallation. Improper
installation may result in properry damage, severe injury, or death.

Meter and service must be large enough to handle all the burners being inswlled pins any other
connected load. The gas line which feeds the svstem must be large enough 1o supply the required gas
with a2 maximum pressure drop of 4" water column. When gas piping is not included in the layout
drawing, the local gas supplier will usually help in planning the gas piping.

A 2" 1apping at each burner location must be locared and oriented as shown in Figure 18, To check
svstem pressure, put a plugged 1/8" NPT tapping in the gas line ar the connection to the burner
farthest from the supply. Before connecting the burners 1o the supply svstem, verify that all high
pressure testing of the gas piping has been completed. Do not high pressure test the gas piping
with the burners connected.

Follow these instructions 10 ensure a professional gas supply system installation:

+  Support ali gas piping with suitable pipe hanging materials, _

+  Use wrought iron or wrought steel pipe and malleable iron firting. All pipe and finings should be
new and free from defects. Carefully ream the pipe and tubing ends 10 remove obstructions and
burrs. : '

« Use L.P. gas-resistant jomt compound on all pipe threads.

» Check the pipe and tubing ends for leaks before placing heating equipment inio service. When
checking for gas leaks, use a soap and water solution; mever use an open flame.

&

Install the flex gas connector as shown. The flex gas connsctor accomnmodates expansion of the
heating system and allows for easy installation and service of the burner.

FIGURE 18: Gas Line Connection with Stainless Steel Flex Gas Connector

Shut-OHf Valve %
| gtg Shut-Off Valve must be parallel 1o burner gas intet. The
ﬂ 2" digplacement shown is for the cold condition. This
== ' displacement may reduce when the svstem is fired. 2
yois Ej i ed hen th fired
2' 4N
12
T 0 o
S

" Stainiess Steel Flex Gas Connector
Stk. #16401
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Heaters are normally controlled by thermostats.  Line voltage thermostats are wired directly (see
Figure 19); the recommended 24V thermostats use a relay (see Figure 20). Heaters must be grounded
in the accordance with National Elecirical Code ANSUNFPA 70 - latest revision. Heaters may aiso
be conmrolied with 2 manual Jine voltage switch or timer switch in place of the thermosta,

FIGURE 19: Line Voltage Thermostat Wiring

Line Voitage Thermostat
{ses wiring notss below)

' T ) ' Burners
Biack " (Maximum 2 per Thermosat)

e e S :

v L seas :

o \a i, = {3 At :

. 2l & I i | : . ..._.” ........; -—i f )

120V-60 Hz %, O 1

Supply Circuit * v {1 - T
Line Voltage Thermosiat Line Voltage Thermaostat Line Voitage Thermostat
Maoisture Resistant SPDT Heavy Duty - 2 Circuit Remote Bulb - I Circuit

Sk, £10420 Sk, 10364 Stk #10419

{Sunne Cenwopls TF 115) (White-Rodgers 176-10) {Whit2 Redgers 23015}
'\
D

fh\
/

/_
'-—
Bive Hed
Buwe  Fad Fan e
v [ | -
&% Fan Whits Green

e i

) = =
: . ) N )

Anach pmper wire betweosn white Attach jurnper wite hetwean “T‘“"_J
- : ang red tarmanals if fan s not whiized. anc red tarminais if fan 15 nol WHLZeS.
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FIGURE 20: Wiring of Low Voltage Thermostat and Relay

Transformer Reiay

When using 1-2 burners, use SPDT Transfosmer Relay!
When using 34 bumers, use DPDT Transformer Relay

K. #00172
k. #3183

Wires marked with an aswerisk (*) are for use only .
with the DPDT Transformer Relsy

Low Voltage Thermostat
Stk #10368

- ..

.B;ack . Biack
o
e %,
' : G d White
T20V-60 M2y ® -
Supply Circuit %
- E 5 Red/Yeliow*
! : Red
+ L] -
: . White
Whiu‘i '
: :
N: v H N ]
- : ':“ _:_ E]
Burner 3 "E" Lo [] Burner 1
-l-‘ F} L] ! - -
Y + E "'r‘ £ [F
(R SR RS S
oR TR
" ¢ ¢l ¢
Rl bl
1 [ t :
R R b, R Lo,
1 (] + [3 [] L3
N -‘-' :L : ,i..' ‘_& :
Burnerd . .. " © ..l Burner2
Lote e
+ ¥ '
T VAU S, '
[3 1
] 1
o . e -
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FIGURE 21: Encr-Radiant Y1 Burner Internal Wiring .

_ e Blue
Biue l %
: | |

Air ¢ -

Prassure .
Switch . )

; 10 '
Rad Vaive 120V Neu. L2 Whte ~Cf™ S
Red Valve Gad. 120V M5 b
24y 120V Hotbt - Stack ] 3 ¢ -
120V HEI
24V Gog, : ' o
Bumer Gnd.

E1i]

Biack Transformar

ignition Module

Yeliow - Yellow
Hot : M
® Surface I [\ ——
rHier
g e rmen @-\—‘Gmn d ::@
. Burner 1 120V Power Supply
Ground
- Wi - Connector s t ] Terr?.‘inai
ite — *_,i : rey Bushing
s White —{ - "1 !_':Gmy { !
COM Biaek . Bia e -| —
Door L e '
Switch
N Slack e f I
. m—
[

Motor/Biower

» If any of the original wire as supplied with the appliance must be replaced. it must be
replaced with wiring material having a temperature rating of ar least 105%C and 600 volis,
« Each burner must be electrically grounded in accordance with National Electrical Code

ANSINFPA 70 - latest edition.
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FIGURE 22: Enper-Radiant IT Burner Internal Wiring Ladder Diagram

Ly Lo @
Tharmastat
o Motor
ot o0 () Q
Door U
Switch 5
Transiormer
O Siaok O-"\.AJW‘”"C White Y
Hot Biug
Surface
igniter _ Yelow gﬂ:’g&
Green = =
Grey GND j :
1 ' Afr
HSI 24V Switch
Sdgiack— L1 26| e Blug e O O
s SrEY — MG VALVE e B0
2 VALVE mFledwz
lgnition Module Gas Vaive G?]een
e
White O
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Sequence of Operation

1.

-

=Y Lk

= W ]

Tumn the thermostat up. When the thermostat calls for heat. the blower motor will energize

When the motor approaches nominal running RPM, the air proving switch closes and activates the
ignition module.

The ignition module than energizes the hot surfacc igniter for a timed warm-up period (approximatels
45 10 60 seconds).

After the warmn-up period. the gas valve is energized. :

During the last part of the sequence. the igniter is de-energized and is converted to a flarme sensing rod.
If a flame is detected, the gas valve remains open. When the call for hear is satisfied. and the system
control mechanistn de-energizes the bumner line voltage supply, the gas valves are rurned off

If no flame is detected on a single-wry module. the gas vaive is closed, and the module will Jockour untl
it is reset. Reset is accomplished by removing power from the module for at least five (5) seconds
(thermostat cycle required).

If no flame is detected on a three-trial module, the gas valve is closed, and a purge period begins. Afer
the purge, the module acts 1o power the igniter for a second warm-up period, and a second trial for
ignition period. If flame is still not established. a third and final purge, wanm-up, and mial cyele begins.
Afier three trials. the module will lockout until reset. Reset is accomplished by removing power from
the module for at least five (3) seconds (thermostar cvcie required).

On a three-trial module, if flame is established and lost on the first or second trial, the gas valve is
wmed off, 2 purge, warm-up, and trial for ignition will occur on z three-trial module, only three wials
for ignition are aliowed per thermostat cvcie.

Maintenance
For best performance, the following maintenance procedures should be ;:erfcrmed before each heating season:

1.

e

1.3

L2

S 0 e

Be sure gas and electrical supply 1o heater are off before performing any service or maintenance.
Check condition of biower scroll and motor. Dirt and dust may be blown out with compressed air, or
a vacuurn cleaner may be used.

Check condition of burner. Carefully remove anv dust or debns from inside the burner box or bumner
cup. | . N .

Inspect the igniter. Replace igniter if there is excessive carbon residue. erosion. breakage or other
defects.

Check the inside of the firing tube with a flashlight. If carbon or scale are present. serape out the
deposits with 2 wire brush or rod. or metal plare amached o a wooden pole.

Check to see that the burner observation window is clean and free of cracks or holes. Clean or replace
as necessary.

Check the flue pipe for soot or dir. After cleaning as necessary, re-attach the flue pipe 10 the heater
Qutside surfaces of heater may be cleaned by wiping with a damp cloth.

A qualified service agency should be contacied for service other than routine maintenance

Check vent terminal and fresh air inler 1o see that they have not become blocked during the non-heating
season. [T either pipe is restricted, the air switch won't close. resulting in a no-heat suuation
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Tr oubleshooting

Biower Motor Fails to Run

Igniter Does Not Glow

Valve Does Not Come On

Burner Does Not Light

¥

Burner Does Not Stay Lit

CAUTION: Before opening the Ener~-Radiant I1 burner doors for any type of service,

be sure the gas supply has been shut off at the heater and the electrical cord from the
burner box has been unplugged.

W 1o

St

gd

Ua:hsu

Is the thermostat calling for heat? Is thére 113V at the burner receptacie?
Check blower side door for seal. Check door swirch. Replace if necessary.
Check blower for obstructions. Replace blower if necessary.

Check igniter for damage. Replace if necessary.

Check voltage and resistance at igniter. (Voltage should be Zla\f Resistance
shouid be 40-75 ohms.)

Check for obstructions 1o the air inlet and outler, _

Check wiring and hose connections 1o the air switch. Replace if necessary. -

Check voltages at rransformer primary and secondarv. Replace transformer. or
module as necessarv,

Gas pressure downsweam of gas control can be measured by using a manometer and
connecting to pressure tap on control.

1. Check to see if manual valve 1o heater is ON.

Check 10 see if manual valve knob on heater gas control is ON

Supply gas pressure can be checked at 1/8" NPT pressure tapping on

heater externat manual valve,

4. Check 10 see if gas control is opening: no manifold pressure indicates
valve is closed.

L b

If the valve is closed, either the gas valve or the ignition module is fauity.
WARNING: Do not disconnect ground jeads inside heater. Do not interchange
grounded and ungrounded leads on wansformer or ignition module.

1

L2

Check 10 see if gas lines were properly purged of air.
Check inlet and outlet gas pressure during ignition period.
Namural inlet pressure should be 4.6,
Narural outiet pressure shouid be 3.3,
LP injet pressure should be 11.0".
1P outlet pressure should be 10.5"
Check for proper orifice and air plate

Check ground wire continuity,

Check burner internal wiring for reversed leads.
Check insulation on the igniter Jeads.

Replace module if necessary.
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TABLE 3: Ener-Radiant I Replacement Parts (see Figure 24)

Item Part Number Description .
1 10398 Hot Surface Igniter
2 - 08364 Transformer
3 10411 Air Sensing Switch (ER2-60,80, 100, 123)
10412 Air Sensing Swith (ER2-150)
4 00099 Hot Surface Ignition Module
S 10391 Door Swiwch '
6 07376 Motor and Blower Assembly
7 12395 Blower Inlet Gasket
8 17378 Air A&aptcr Collar
9 02371 .Bumer Cup Assembly
' 10 17379 Manifold
it 00100 Gas Valve - Natural
00101 Gas Valve - LP

12 12404 Mica Window Assembly

13 12397 Tube Gasket
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FIGURE 24: Ener-Radiant II Burner and Control Housing (see Table 3)
(W5

TOP VIEW

otliif I

SIDE VIEW

RN

.
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