





¥ THERMOLEC

FEATURES

THERMOLEC FEATURES

Stanoad @ Qutiona/ O
MERCURY CONTACTORS 0 AUTOMATIC RESET CUT-OUT J TUBULAR INCOLOY
Used lo power malviala/ stages of 77e omal resel termal cult-oul 1s ELEMENT o

nezing. 7hey alow 3 et quelanon
ana e exceonnany 1enzoe.

DISCONNECT SWITCH O
A buit-m discormect
SWIich anows user lo
adISConIect Hearers
maojauEny m oroer

o s3/ely perfonm
1NNERANICE IFSKS.

FUSES a
Used 1o prorect e
o1/ 103 or malviois/
SIAGEs.

TRANSFORMER o
Buit-m contro/

vansionmer sygones

24 volls lo ihe conlra/ circin’

SOLID STATE RELAY m
Llectronic conlactor used lo sienty
ana.orqeortonly coniol e hezler i
18S0011S€ 10 3 PUsed Sl

SCR CONTROLLER O
7€ SCR 155 3 lime poraportioning bpe convoler 1l
1I0GUIGIES 1he NEIIEr 3nd SLgones e exact amoumt of

power 1o 1malch e real demana. Il 1s companioe wit
wermistor themuosial (k7 or 07) 0-70 vak, 4-20 mA,
O-735 o/ms ijput SIprass.

a /af-sa/e, 1ixed lemperaine, disc ppe
Sa/ely device 13l quens e cicut when
15 set pont s réachea 1t anomaiicany
1ESELs N0 1elTIs e healer lo quelsiig
conanns.

AIRFLOW SWITCH o
Used lo prevent a healer
nom queranig # mere is
170 Ziriow. Frovidéa wit 3
Lo lube whicly, when
mnisianed mio e aict
maKes 1t sensive lo
VEIOCTLY IVESSUe as
wel as 1o Siahc
JVESSUTE.

HIGHEST GRADE
OPEN COIL o

RISV eIVISTVISTOTeTUTe

MAGNETIC CONTACTORS @
Used lo power malvidtid/
SI99Es of healing or as back-yp
100 S3IELy Swiiches.

All Thermolec Heaters are CSA and NRTL/C approved.

The NR TL/C indicator adjacent to the CSA Mark
signifies that the product has been evaluated to the
applicable ANSI/UL and CSA Standards, for use in the
U.S. and Canada. NRTL, i.e. Nationally Recognized
Testing Laboratory, is a designation granted by the
U.S. Occupational Safety and Health Administration
(OSHA) to laboratories which have been recognized to
perform certification to U.S. Standards.
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MODELS

SLIP-IN TYPE DUCT HEATERS AND FLANGED TYPE DUCT HEATERS

SC Slip-in Open Coil #g. 7
ST  Slip-in Tubular

FC Flanged Open Coil

FT Flanged Tubular #g 2

RFC Round collar open coil #y 3
RFT Round collar with Tubular elements

Duct for Slip-in Heater

)

=g
/ Duct for Flanged Heater
Fig. 7
J ‘
Vs
|
Fg. 2 /

Flig. 3

All Thermolec heaters are CSA and NRTL/C approved
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HOW TO SELECT AND SPECIFY IN THREE EASY STEPS

Selecting the heater for your application can be done in three easy steps:

7- Delfermine fhealer capacrty, vollage anda efectrical componéents
2- Delermine auct aimerns/ons, an requirerments ana mecranica/ options

F- Delermine melthod of control then select control componernts

DETERMINE HEATER CAPACITY, VOLTAGE AND ELECTRICAL COMPONENTS

Heater capacity

Given CFM (volume of air in cubic feet per minute) and A°T (temperature rise in ° F ),
the KW capacity can be determined from the formulas:

CFM x Temperature Rise, °F*
KW** =
3000

KW x 3000

Temperature Rise, °F = CEM

NOTE:

7€ 300ve Jormiias are 7or SIanaard an: Consull your 7Hermmolec représenianve /or 110n-stanaara amr
conaiors.

* MEXIMLIT Gl IEMPEratne 1ise for which he nealer is aesigrned

X TINS JOImua /s 1or QUICK CIICUIZHON ara Conlams a /0ss allowarnce or 5%.
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Chart 1o adelermine the required Kilowalls

For a rough estimate, use the chart above.

£Example

Find the KW required to raise 2000 CFM from -10 to 40 °F.

AT =40 + 10 = 50 °F.

Lay a straightedge across the chart from 50 on the AT scale to 2000 on the CFM scale.
Find the required KW where the straightedge intersects the KW scale.

For this example, the KW required is approximately 35 KW.
You may decide to add any safety factor or loss allowance.
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STEP 1 - (continued)
Power and Voltage Requirements

Nominal and Standard Supply Voltages

While a utility's voltage may be referred to by means of a nominal figure, actual applied voltage may vary
over a fairly wide range depending on factors like the system's power distribution lines, and many others.
For instance, a nominal voltage of 575V / 3PH / 60Hz may variously be called 550V, 575V or 600V
depending more on what the specification writer is accustomed to calling it than on the actual voltage
supplied to the heater. Designing a heater for 550V when in fact 600V is supplied to it will result in almost
10% more current and 20% more KW capacity since current is proportional to the voltage and KW is
proportional to the square of the voltage. Conversely, application of a lower voltage results in a
corresponding under-performance of the heater. It is therefore of the utmost importance to ensure that
the correct voltage is specified.

For safety reasons Thermolec standard supply voltages have been chosen to be the highest for each
voltage range, as shown in the table below. Heaters designed for lower voltages in each range are
available and will be supplied when customer expressly specifies a lower supply voltage.

Common 110 230 318 440 550
Nominal 115 208 220 240 277 | 332 380 416 460 575
Voltages 120 347 480 600

Thermolec

Standard 120 | 208 | 208 | 220 | 240 | 240 | 277 | 347 | 380 | 380 | 416 | 416 | 480 | 480 | 600 | 600
Voltages 1Ph | 1Ph | 3Ph |1Ph |1Ph | 3Ph|1Ph |1Ph |1Ph |3Ph |[1Ph|3Ph|1Ph |3Ph|1Ph | 3Ph

STANDARD VOLTAGES

This standardization reduces the risk of overheating due to a heater subjected to an overvoltage with the
resulting nuisance tripping of high-temperature cut-outs.

£xamples of risk:

Example 1:

A 575V/3 PH heater in a 600V/3PH installation would carry 5% more current and produce 10% more KW
than it is designed for.

Example 2:

A 220V/1 PH heater in a 240V/1PH installation would carry 10% more current and produce 20% more
KW than it is designed for.

Under such conditions, these heaters would overheat and thermal cut-outs would trip.

In order to avoid any risk of overheating, it would be advisable to verify the existing conditions

on the job site.

In case of doubt about the required voltage, always specify one of the Thermolec Standard Voltages.
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STEP 1 - (continued)

347 (277) V, Single Phase Power Supply

When capacities are below 7 KW at 277 V and 8 KW at 347 V Thermolec recommends the use of the
following arrangements to obtain the most economical cost for heaters and electrical distribution.

Typical branch

600 VO{, 3Ph circuit protection
480 V Ph These Vo|tages are genera"y derived and disconnecting devices 600V /3 Ph (O.I’ 480V /3 Ph)
“avies " from a 600 (480) volts - 3 ph ER SU
wires rom a volts - ase -
POWER SUPPLY . (480) I P Group of 1 Ph 347 V/ (or 277 V) POWER SUPPLY
wire power supply. Electric Heaters Ll i
A group of 347 (277) volt - 1 phase —
heaters should be distributed as equally g o
as practical over the three phases in )
order to keep current imbalance to a —
minimum. —
34|7V 277) Neutral conductor should not be broken é (Lo
4TV (27T) by any switching or protective device, be o
<——> it internal or external to the heater. —
| 347V (277)
g — T —o——
F47 / 600V {n}
4 wire power sypply —
(als0 277 / 480) £qual distribution of healers

Line Current

The table below shows line current per one KW capacity at various voltages. The following formulas apply:

SINGLE PHASE THREE PHASE (Star or Delta loads)

Watts Watts

Line Current in Amperes = Line Current in Amperes =

Line Voltage 1.73 x Line Voltage
Line Current Line Current
> A "
Line Voltage Line Voltage X
Y
Single phase Three phase

Thermolec
Standard 120 | 208 208 | 220 | 240 240 | 277 | 347 | 380 380 | 416 416 | 480 480 | 600 600
Voltages 1Ph|1Ph 3Ph |1Ph|1Ph 3Ph|1Ph|1Ph|1Ph 3Ph| 1Ph 3Ph|1Ph 3Ph|1Ph 3Ph

Multiplier
Amp./KW 833|481 | 278 | 455 | 417 | 241 | 3.61 | 288 | 263 | 1.52 | 240 | 1.39 | 2.08 | 1.20 | 1.67 | 0.96

Multipliers fo calculare Line Currents
(Line current in amperes = Multiplier x KW capacity)

Example: The Line current for a 40 KW / 600V / 3 phases heater is : 40 x 0.96 = 38.4 amperes.
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STEP 1 - (continued)

Selection chart of most economical aesign

for THERMOLEC moaui/ating heaters KW, Voltage combination

1 PHASE

3 PHASES

120

208 240 277

347

208 240 416 480 600

-

~ SECOND BEST
~ CHoICE
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STEP 1 - (continued)
FUSING

The National Canadian and Electrical Code requires that each power supply to a heater be individually
protected by either fuses or circuit breakers external to the heater. Please see Pertinent Regulations.

Additional sub-circuit fusing within the heater (built-in load fuses) may be either mandatory or optional and
if optional, may or may not be recommendable. The following table supplies the information necessary for
decisions on built-in sub-circuit over-current protection.

As a general rule, built-in load fuses are rated 30 Amps for circuits up to 24 Amps and 60 Amps to protect
one or more internal circuits totaling up to 48 Amps.

TABLE FOR LOAD FUSING

SUPPLY VOLTAGE & PHASE INTERNAL || THERMOLEC

240/ | 208/ | 277/ |347 /| 480/ | 600/ HEATER NEC LOAD ||RECOMMENDS THERMOLEC
1PH|[3PH|[1PH|1PH|3PH|3PH RATED || ELECTRICAL FUSIN BUILT-IN MMENT
AMPS. CODE USING UILT- co S

HEATER TOTAL KW * UP TO MANDATORY || LOAD FUSES

OPTIONAL LOAD FUSES NOT

12 | 17 | 13 | 17 | 40 | 50 0-48 NO NO NO SUPPLY ECONOMIGALLY JUSTIFIED.
FUSES LIMIT EXTENT OF DAMAGE IN
38 | 57 | 44 | 55 | 133 | 166 | 49-160 YES NO YES || IERMINALBOXIN GASE OF SHORT
MANDATORY IN CASE OF SHORT
398&+|588&+| 458 +| 56 &+ [134 & +{167 & +|| 161 & + YES YES YES || cireur.

* For higher KW capacities consult factory regarding the most economical number of power supplies.

LOAD FUSES: The minimum required sets of 60 Amp fuses for proper protection (Option U1).
Example of load fusing: A one stage, three phase heater rated 40 amps will use one set (3 fuses of 60
Amps).

STAGE FUSES: Mostly optional, one or more sets of fuses per stage (Option U2).

Thermolec standard fuses are 30 Amps for circuits up to 24 Amps and 60 Amps for circuits up to
48 Amps.

Example of stage fusing: A three phase heater rated
48 amps will use one set (3 fuses of 60 Amps)

if the heater is designed with one stage.

For two stages (24 Amps per stage), two sets

(6 fuses of 30 Amps) will be used.

For three stages (16 Amps per stage), three sets

(9 fuses of 30 Amps) will be used.

A E 2

hd
Because fuses require ventilation, the control box T
must be louvered. If the control box is specified as ] [ | [
Nema 4 or 12, then the box must be oversized.

Load fuses Stage fuses

yplcal sub-crrclt 7Usng arrangements

For more detailed information, please refer to section 2 in brochure " Power supply and fusing considerations "
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Contactors

Contactors are used to power individual stages of heat or as back-up for safety switches.

Contactors may be of two types:

Partial line-break (or de-energizing)

In the partial line-break arrangement the contactor
opens the current path, thus de-energizing the
heater.

Full line-break (or disconnecting)

The full line-break type contactor opens all
ungrounded power lines in the heater. This may be
ordered as an option (Request option C2).

Special power lugs

STEP 1 - (continued)

PARTIAL
LINE BREAK

(standard) (C1 )

L1 L2 13

L1 L2

jakA:

De-energizes | “WW\ |

heaters 3 - PHASE 1 - PHASE
L1 L2 L3 L1 L2

FULL LINE 3 22

BREAK

(optional) C2)

Disconnects

heaters 3 PHASE 1 PHASE

Partial and Full Break Figures

Heaters are supplied with power terminal blocks rated for copper conductors with 75 °C insulation.
Aluminum conductors are not recommended and the standard terminal blocks are not sized for

aluminum. Please consult Thermolec if the use of aluminum conductors is considered.
For very high amperages, Thermolec can supply terminal blocks for two or more parallel conductors

per phase.

For more detailed information, please refer to section 2 in brochure "Power supply and fusing

considerations".
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DETERMINE DUCT DIMENSIONS, AIR REQUIREMENT AND MECHANICAL OPTIONS

Air Flow requirements and Minimum Velocity

When there is a choice in heater face dimensions the specification writer has several good reasons for
favoring the smaller rather than the larger heater face area: The smaller sized, higher velocity electric coil
will perform better, weigh less and cost less per KW than an otherwise identical larger coil.

The main selection criteria are KW per square foot of face area (or duct size) and Design Velocity.

Kw perRs:r;I;aere Foot COMMENTS in Fee':?’c:r\llv?ilr?gtlrey(FPM) COMMENTS
Less than 5 High cost per KW Less than 400 Requires derating of watts density
5to 12 Medium cost per KW on elements. Specify proportional control.
12 to 20 Low cost per KW 400 to 2000 Most economical range
Over 20 Medium cost per KW Over 2000 Specify special coil supports
Kilowalls per square /ool 7able Desfgn Velocrty 7able

Unlike hot water or steam coils, electric coils will generate 100% of the heating capacity (i.e. the heat
output is constant as long as the heater is energized) regardless of the air flow. A drop in air flow through
an electric coil below the minimum required FPM (feet per minute) will increase both the coil temperature
and the exhausted air, which may result in high limit cut-outs tripping.

Another frequent cause of unnecessary cut-out tripping is the uneven distribution of air flow over the coil
surface, resulting in "hot spots”. In order to achieve trouble-free performance, provide adequate air flow
as per "air flow requirement" chart (on page 14) and ensure even air flow distribution by following sound
industry practice in design and installation of ductwork and equipment.

The Thermolec CSA NRTL/C listing is limited to 22.5 KW per square foot of duct area for open coll
heaters and 13 KW per square foot of duct area for tubular element heaters.

Air flow requirements for ON-OFF Control

The minimum air flow required through a duct heater depends on the KW per square foot of face area for
the highest capacity ON-OFF stage. In general 400 FPM is adequate in most applications.

Air flow requirement for Full SCR control

An SCR controlled heater may be considered as having an "infinite" number of control stages, and
consequently the air flow requirements of the chart (on page 14) for minimum air flow does not apply.

As a general rule, heaters equipped with FULL SCR will require an air velocity of at least 300 FPM. For
lower design velocities please consult factory.

Exclusive Feature:

The special Thermo-V unit for VAV applications allows the heater to perform down to 50 FPM.
Please see pages 25 and 26.
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STEP 2 - (continued)

22
20
18
16
14
12

10
8
6
4
2

KW per SQ.FT. per Stage

FPM
0 100 200 300 400 500 600 700 800 900 1000 1100 1200
LowW | MEDIUM | HieH

Air Flow Requirement for Open Coil Heaters

Net FACE AREA = Duct width in inches x Duct Height in inches / 144
KW per SQ.FT. per STAGE = KW of the largest stage / net FACE AREA in SQ.FT.

Please refer fo the lable on page 76 for iubu/ar e/ements.

Example:
Find the minimum air flow requirement for a 65 KW 1 stage heater in a 24” wide by 18” high duct.

@ Calculate duct area in square feet. Duct Area = % = 3 square feet
Calculate KW per square foot per stage. KW per square foot  _ 65 KW = 21.66
per stage 3 sq.ft. x 1 stage

Using the Air flow requirement curve above, find 21.66 on the vertical scale.
Read the minimum velocity required on the horizontal axis, which is approx. 1150 FPM.

65 KW

@ If it is a 2 stage heater then KW per square foot per stage =3 SQTL. x 2 stages = 10.83

In this case 750 FPM are required.

@ If it is an SCR Controlled heater then 300 FPM are required.
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STEP 2 - (continued)

Airflow Uniformity

In order to prevent hot spots, the air flow must be uniformly distributed across the heater area.

The following figures illustrate typical heater mis-application where the airflow is not uniform.

An NEC article (please see below *) specifies that a heater should not be installed closer than 4 feet
downstream or 2 feet upstream from a fan outlet, an abrupt transition, an elbow or any other kind of
obstruction in the duct. If your application is such that one of the mentioned installations cannot be
avoided, THERMOLEC can help you by designing around it.

* 1071 NEC Article 424-59:

Weans shal be provided 10 assure uiornm ana 3aequale airiow over ihe 1gce of the heales: /Hearers msiahed
near (within 4 1eel) a /an outlel, elbows, balile plales or oier oOSHuction /11 Quct work /may requie g
Vanes, Pressure pIales or olfer aevices 1 1he mEl siae of 1he auct healer [0 assuré an even aistioution of ar
over lhe /gce of the rezler”

Heater too close to fan Heater too close to elbow
Overheating
/ Conditions
¥ "< Filter Frame : \
P ———
~ | —
4 yd
L L

Heater too close to filter Heater too close to transition
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STEP 2 - (continued)

OPEN COIL vs TUBULAR elements

THERMOLEC manufactures both open coil and tubular duct heaters.

It is widely acknowledged that tubular elements find practical application under certain circumstances
(service conditions include possible contact by personnel, presence of dust or particles in the air flows or
atmospheric conditions).

But, where heating filtered air is the sole function, the open coil heater is superior for many reasons:

e Longer life A
e More kilowatts per square foot
e . —.25
e Less stratification by equal g
distribution of the elements s /
.20
« Lower wire surface temperature 8 &/
. 8 15 N4
¢ Less maintenance =3 /
g N2
o Greater serviceability S yd
o 10 <X xel A
o Better heat distribution across 2 e e
) \e< conN ¥
heater face £ .05 (et o0 Ope—"
Tnel—=—
o Less pressure drop e =
; ; 0 300 600 900 1200 .
« Lighter weight Air Velocity (FPM)
e Low shipping costs Pressure Drop for Tubes
e Less sensitivity to moisture A
e More flexibility of size "
and capacit
pacity 3 /
o Cost effective 12 /
/I
e Smaller size B /
. 010 /B
e Large electrical clearance g /XS
+~ 9
7] /&S
=8 a4
5 7)@/’ rg‘“/
99. 7 8 N \8)
o d
26 R e
2 -
4 2=d
3 //
/l/
2 7
1 P <
0 100 200 300 400 500 600 700 800 900 FP}M
Air Velocity (FPM)

Mirnimum Air Velocity for fubes
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STEP 2 - (continued)

Exclusive Design advantage of the Thermolec Tubular heater construction

Thermolec Tubular elements can be removed through the control
box, which avoids the need to remove the heater from the duct and
thus reduces maintenance costs. However, precautions must be
taken in terms of clearance when installing the heater in order to
take advantage of this feature.

Please refer to SECTION 2 of this catalog for more detailed
considerations about open coil and tubular elements.
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STEP 2 - (continued)

Size Limitations

Although there are practically no limitations to the maximum size of Thermolec custom-built heaters, all
CSA listed heaters must comply to the following minimum dimensions:

Slip-in Type Flanged Type Slip-in Type Flanged Type
Open Coil Open Coil Tubular Tubular
Minimum Duct Width ) " " "
Dimension "W" 6 ° 8 !
Mlnlmum D.uct“Heulght 5 4 6" 6"
Dimension “H

Size Limitation 73b/e

CSA listed custom heaters are available in virtually any KW rating. However, Thermolec listing is
restricted to a maximum KW density of 22.5 KW per square foot of heated area for open coil and 13 KW
per square foot for tubular. For a quick approximation of the maximum KW available in a particular duct
size, please use the following formulas:

Open Coil Type Maximum KW = 22.5 x width in inches x height in inches
SCor FC 144
Tubular Type Maximum KW = 13 x width in inches x height in inches
STorFT 144

Modular Construction for Air Handling Units

Thermolec heaters can be part of large
air handling units. In this case, a heater COOLING

FILTER COIL FAN
becomes a module of a bigger unit and is SECTION SECTION SECTION
designed to match the other components: <~
filter frames, fans, cooling coils, VAV A FEERTE o i
boxes, etc. Flanged units can be bolted R L oy
directly to adjacent sections or slip-in pReeat || || Remear | RN
models are inserted into a bigger unit. i | i ! i : \ Q )
Since there can be several special R L
conditions in such big units, the heater oot isiod - -
has to be designed to accommodate
them. Special features can be installed \/
upon request: section with no heat, Possible Locations
pressure plates to equalize air flow, buffer for Thermolec

Heating Sections

sections to space the heater

away from other components, etc. Modlar Healing Sections
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STEP 2 - (continued)

Variable Air Volume units (VAV)

The "Thermo-V" electric heater developed by Thermolec eliminates the common problems that are
encountered in the application of an electric heater to a VAV box as described below:

A. When the VAV Box is in the minimum opening position, the air flow is often below the minimum
required to operate a standard electric heater, causing element overheating and possible tripping of
the thermal cut-outs. The common solution is to increase the minimum ventilation air flow to
accommodate the minimum air flow required to operate the heater which translates into energy waste.

B. The static pressure in the duct downstream is so low that even the most sensitive pressure
differential switch is unable to detect sufficient pressure to activate the electric heater.
The common solutions are:

1. To create an artificial pressure by adding restrictions at the outlet (perforated plate), which
creates a costly and unnecessary pressure loss when the box is in a fully open position.

2. To measure the pressure upstream of the VAV box, which could be dangerous, since, with a
restricted or totally closed box, there is pressure without air flow. The electric heater will have to
rely solely on it's safety thermal protections to shut off.

Common Problems Encountered

Flow but not enough pressure

VAV Box /
= i |
/ i |
I Electric |
I /. | Heater ® I
| i
SN | /S

\ / (
Minimum position

Perforated Plate
PDS at the outlet of VAV Box

Pressure with

insufficient or no flow VAV Box /
] 1
I |
:/ | Electric
I ecC
—| e ¢ | Heater
I
!

Restricted or Fully Closed Position

PDS at the inlet of VAV Box
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STEP 2 - (continued)

Thermolec has developed and patented an innovative solution to eliminate these problems:

The Proportional Electronic Air Flow Sensor.

The Air Flow Sensor responds to the radiant heat of the heating element which, in turn, is influenced by
the air flowing through the heater to dissipate the heat.

The patented sensor and associated electronic controller modulate the power to the heater, adjusting the
heater’'s capacity to accurately match the air flow available.

This unique concept allows the heater to respond exactly to the quantity of air flowing through it and
safely shut down in case of a total loss of air flow.

The heater delivers maximum heating when needed with normal minimum air flow, reduced heating with
lower than minimum air flow and stops heating with no air flow.

Air Flow
sensor
VAV Box | /
/  imen
:Thermolec
— o | Thermo-V
/ i Heater

The Thermolec VAV Solution

The electronic controller also allows a proportional control of the heater, and is compatible with the following
input signals:

1- Variable voltage signal 0 -10VDC.
2- Pulse Signal 24VAC or VDC.

Benefits of the Proportional Electronic Air Flow Sensor :

* The heater will operate with extremely low air flow. VAV boxes can then be set to minimum air to
satisfy ventilation requirements rather than increased to accommodate conventional heater velocity
requirements.

» Allows the heater to operate safely regardless of the duct static pressure.

STANDARD CAPACITIES STANDARD DMENSIONS

upto 2Kw 120V/1Ph

upto 5Kw 208V /1Ph Round: from 6" to 12" dia.
upto 6Kw 240V /1Ph
upto 7Kw 277V /1Ph Rectangular: from 6" x 6" to 24" x 18"

upto 8Kw 347V /1Ph
Other dimensions, capacities and voltages up to 40 KW and 600V / 3Ph a vailable upon request.
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STEP 2 - (continued)

Universal mounting of Thermolec heaters VERTICAL AIRFLOW

7
/
/

Unique feature
By design, all Thermolec heaters are made non-sensitive
to air flow direction. The built-in high limit thermal cut-outs

I
1

S
s
I

[’ UP OVERHANG

g
/ ,’ OPTIONAL
// €T—0p OVERHAK

/

are located in such a way that the air flow could be Direction
in any direction without impairing safety STANDARD
and the same heater HORIZONTAL AIRFLOW DOWN OVERHANG
could be installed in oy

. RY / -
a horizontal or & | OPTIONAL

i & —_—— RIGHT OVERHANG

. ¥ { :
vertical % o Pl
d U Ct - m (_L . : STANDARD

LEFT OVERHANG

Multiple Heaters in a duct

Normally, electric heaters are not designed to be used in series in a
heating installation. For very large heaters, manufacturing, shipping,
field handling and installation, can be simplified by using two or more
units specially designed for parallel installation. Each section has its own
cut-outs and terminal blocks are provided to interconnect the controls in
the field.

Two stacked sections /i a auct

Clearance

Thermolec heaters are CSA and NRTL/C approved for zero clearance to combustible material. This
means that there is no distance restrictions between the section of the duct housing the heater and
combustible material. However, space should be provided to install and service the duct heater.
Please see the minimum recommended installation clearances figures below.

Minimum recommended distance for safety and service

Dim. "W" Type SC or ST Type FC or FT
[ .
[ Dimension "W" + 10" | 24"
T T
Obstruction Obstruction

/nstaliation clearances
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STEP 2 - (continued)
Heater Installation

/nstaliation of Slp-in healer /nstaliation of Aanged heater

Details of the Thermolec Mechanical construction

/éc%
/ X //4// ‘
I
— L L 0 Detailed dimensions:
l)l/ ™ T
4o
T | H
1n]
/éc7/
1y | 1
1"
! 34" X i ‘ !
[ r 74
w I/ D
Moae/ SC Lirmernsiorns
T e H
/C7/ 1"/
/ 1" 1" "
A A =
[ |/|) 9/‘ T L 473/4"
' w
Mode/ FC Dirmens/ions
T H
] Conversion to metric
17”7 = 25.4 mm
w 3/4” = 19.05 mm
< Model RFC Dimensions
1
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STEP 2 - (continued)

Protective screens

i —

Screens on both sides of the heater prevent any
accidental contact by personnel or tools with electrically
de-energized but still "live" coil elements.

Healer with screerns

Bottom control box

In special conditions, where there is not enough space to ensure
proper installation and maintenance, Thermolec can supply a
bottom control box designed to maintain the horizontal

orientation of open coil elements.

=
|

[

a—————

| —— Control Box

_gm - --—-_)  Boftorn box

Dust-tight Control Box

A dust-tight control box can be supplied by Thermolec when local
codes require it. The control box has all the openings sealed and the
cover is gasketed. When SCRs or fuses are installed in a gasketed
control box, since there is no opening allowed for proper cooling, the
box has to be oversized.

Dust-tight contro/ box
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STEP 2 - (continued)
Nema 4 or Weatherproof control Box

In locations subject to frequent washdowns (i.e.
mines, food processing plants), the electric heaters
must be supplied with a NEMA 4 control box. The
terminal box is all welded, painted steel, with a
hinged, gasketed cover and hold-down clamps.
When required, the terminal box could be made in
stainless steel (specify Nema 4X). The electrical
contractor must install water-tight connectors for
power supply and control wires.

NEMA 4 or Weatherproof
oversized control panel

Craddle with
control components

Insulated Terminal Box

because of a high contrast between the duct
temperature and the control box temperature,
Thermolec recommends an insulated control
box.

When there is a risk of condensation H f : :
L‘b‘?" Fiberglass Insulation

Insulated Terminal Box

Recess Terminal Box

When heaters are installed in insulated ducts
with more than 1” insulation or are inserted
through an accoustic plenum, specify a recessed
terminal box and indicate dimension of cold
section.

——+sECTION [* W

Recessed Terminal Box
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STEP 2 - (continued)

Special Heaters o —
]
Thermolec manufactures heaters with special [ Wj[
specifications to meet the needs of any OEM | (o]
manufacturer. M][
]
COLD ‘ HEATING ‘ COLD
SECTION SECTION SECTION

Special Healer with no-hHear sections

*  Process Heaters

Thermolec manufactures process heaters for drying,
curing, baking, etc...

Stam/ess Steel Process Healer

=
Thermolec electric duct heaters are
available in any size from 6” x 6” :
up to 144” x 96” and up to 1000 KW |
in one section. |
Shown across is a 750 KW open coil ‘:
heater with it's Nema 12 remote control ‘
panel.

e ——— e
Il

Nerna 72 Remote Control Box
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g THERMOLEC

DETERMINE METHOD OF CONTROL AND SELECT CONTROL
COMPONENTS

Temperature Control Modes and Staging

In selecting temperature controls the specification writer will generally wish to consider both control
accuracy and cost.

To provide an acceptably close match of heater output to the system's varying demand for heat it is
usually necessary to divide the total KW capacity into separately controlled increments or "control
stages". Each stage accounts for part of the total temperature rise AT through the heater.

This temperature rise per stage (AT / stage)

determines how accurately the temperature -
in the system can be controlled. For selection Temperature rise per  Temperature control
purposes Thermolec distinguishes FINE, MEDIUM, control stage, F accuracy
and COARSE control, which we arbitrarily define: 5 or less FINE (SCR)
6 to 20 MEDIUM
over 21 COARSE

When a heater is controlled by an SCR, it can be considered as having an infinite number of stages and
the accuracy is equivalent to FINE.

For a given accuracy and energy efficiency requirement, the number of control stages to be specified
depends on the total design temperature rise through the heater.

The following table shows the Thermolec recommendations for control.

Recommended Number of Control ON/OFF stages or SCR Proportional Control
Heating Load AT = fgocF AT = ;(1):5 AT = ;Z)(I-E AT = z21(2)(l-2 AT = ggg AT> ggg
Coarse 1 stage | 2 stages | 2 stages | 2 stages
ON/orr | ON/oFr | ON/oFr | ON/oFF
Temperature 1 stage
Control \Medium| on SCR SCR SCR SCR SCR
Options / OFF
Fine SCR SCR SCR SCR SCR

Caution: It should be reminded that a coarse control puts an additional stress on the contactors since
they have to cycle more often.
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STEP 3 - (continued)
ON - OFF Control Mode

Air temperature is controlled by switching on and off selected control stages of the heater or, on single
stage heaters, the entire heater. The ON / OFF mode is practical up to two control stages.

It is recommended for most COARSE control accuracy applications and is satisfactory up to a maximum
of 25 °F AT temperature rise per stage.

CONTROL STAGES

A control stage is a "portion of the total KW capacity of a heater, wired to respond separately to
temperature control". Contrary to a common misunderstanding, the number of control stages to be
specified for an ON / OFF control system does not depend on total KW capacity nor on total amps
of a heater.

With ON - OFF control, the temperature rise per control stage (AT/stage) determines the inherent
temperature control accuracy of the duct heater. Therefore the correct number of control stages is a
function of the total temperature rise of the heater and of the desired control accuracy.

For example, a 200 KW heater, handling 120,000 CFM for a design temperature rise of 5 °F will give
FINE control accuracy with only one control stage. The temperature controller for this heater will be

a 1 stage ON - OFF thermostat (if, for any reason, it is not desirable to switch 200 KW in a single step,
several "power stages" can be used with automatic time delay).

On the other hand, with a 10 KW heater, handling 600 CFM for a design temperature rise of 50 °F, FINE
temperature control requires FULL SCR control.

POWER STAGES

A power stage is a part of a control stage, wired for delayed switching ON. The need for and the capacity
of power stages is determined, not by temperature control requirements, but by local codes

and conditions governing the increments of capacity that may be brought on line at any moment

without causing excessive voltage drop. When required, Thermolec will break down high amperage
control stages into several power stages.

MODULATING CONTROL MODE

This method is also referred to as "proportional”. The heater is electronically controlled to deliver
anywhere from zero to 100% of it’s capacity, precisely and smoothly matching the heat demand of the
system. This is achieved by means of an SCR controller connected to a proportioning thermostat which
may be either a duct type for a Fresh Air make-up or a room type for zone heating.

The word proportional refers to the portion of a time period in which a heating element is turned

ON and OFF (e.g. 10% ON and 90% OFF meaning 10% of the heating capacity).

According to the thermostat demand, the heater is pulsed in different proportion of ON time and OFF
time to match the heating demand. The longer the element is turned ON, the more heat it is generating
and vice versa. The heat produced during the ON period continues to dissipate during the OFF period,
thus creating an average temperature output matching the thermostat set-point.
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Internal Reference Ramp Comparison Signal

STEP 3 - (continued)

Input signal
100 % /
INE RN /11X RN /.
o N4 N N4 ‘
10 % —] Time
0% v N VA AV
T 12:0 Total average
Heating '|'0.2sec heat output
Capacity 1
OFF OFF ‘ § §
10 % 0.9 sec 0.9 sec i § §
N N
‘50 % ON 1 sec ‘
50 % OFF OFF
0.5 sec] 0.5 sec
‘ 80 % ON 1.6 sec 100%
80 %
OFF OFF
2 sec 0.2 sec 0.2 sec 2 sec
Time

Pulse Wiadth Moaulation Diggrarm

In the above example:

10% = 12 cycles ON, 108 cycles OFF 0.2 seconds of heating on 2 seconds

50% = 60 cycles ON, 60 cycles OFF 1 second of heating on 2 seconds

80% = 96 cycles ON, 24 cycles OFF 1.6 second of heating on 2 seconds
100% 120 cycles ON 2 seconds of heating on 2 seconds,

Principle of the Pulse Width Modulation (PWM)

The input signal is compared with an internally generated reference signal (triangle wave) that has a
time base of 2 seconds (2 x 60 cycles or 120 cycles), and the controller activates the SCR output in a
range of 0 to 100%. On this graphic, every time the horizontal line corresponding to the input (in the
above example, 10%, 50% and 80%), crosses the reference signal, the heating elements are switched
ON or OFF. The total heat output is an average between the ON and OFF periods, and for low heat
demand, the heater is not "dimmed" but switched ON for very shorts periods.
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STEP 3 - (continued)

Comparison between ON/OFF and proportional control

Due to it’s high differential, ON/OFF control mode wastes a lot of energy. The graphic below shows
how the ON/OFF method creates high "overshoot" above the temperature set point while the
electronic proportional method keeps the temperature close to the set point. The shaded areas
correspond to wasted energy. A proportional control can thus maintain an accurate room or discharge
temperature without the typical variations of the ON/OFF method. This represents an energy saving
of approximately 15%.

Heating Cycle of ON / OFF Control Mode

Wasted
energy

Comfort zone

Set point
Time —>=

Temperature

Heating Cycle with Proportional Control (SCR)

Comfort zone

Set point ]
Time ———>=

Temperature
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STEP 3 - (continued)

Thermolec strongly recommends the use of SCR proportioning controls for the best results in energy
efficiency and maximum comfort.

When the output of the entire heater is being modulated in this manner, the control system is defined as
"FULL SCR".

When one control stage only is controlled by a SCR while the balance of the heater stages are handled
by ON - OFF control, the system is defined as "HYBRID or VERNIER".

FULL SCR

SCR is the abbreviation of Silicon Controlled Rectifier, also called current valve because of its ability to
modulate the current supplied to, and consequently the capacity of, the heater. The example below
sketches how a typical SCR modulates the heat output of a 15 KW / 600 V / 1 PH, electric heater.

As long as the temperature controller demands less than full heat, the SCR will switch the heater on and
off repetitively on a very short cycle or period, typically 2 seconds. The net heat output is the product of
the KW capacity of the heater multiplied by the ratio of the "ON" to "ON+QOFF" or "period" time.

This ratio is determined by an electronic logic in the SCR according to a signal from a proportioning
thermostat. Enough heat is stored in the electric elements so that there is an almost constant operating
temperature corresponding to the demand.

FULL SCR control is recommended where FINE temperature control is required.

Total KW
Typical control
up to 80 Amps
A
Thermostat A
. Y
I Line I Load
A ° e A Electri
. @ g ectric
V Line ' £ SCR 8 V Load ' Heater
) [
oV Heat demand or 10V
Full SCR Control Electric Diagram Control Input Voltage
Full SCR Load Diagram

Note: All Thermolec controllers are equipped with a zero-cross thyristor switching system that virtually
eliminates all Electro-magnetic interference (EMI) and radio frequency interference (RFI).
The Light Emitting Diode (LED) on the controller indicates when the heating element is on.
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STEP 3 - (continued)

HYBRID or VERNIER CONTROL - Principles

Where FINE control accuracy is required and the heater capacity is too high to be handled economically
by "FULL SCR", (80 Amps max.), Thermolec recommends a combination of a smaller SCR and a step
controller, both being controlled by the same input signal. In this system, the "SCR" is the modulating
heating stage. The other heating stages are controlled by the Thermolec electronic step controller.

D46 (the Sequential mode).

The SCR stage automatically fills the gaps between the step controlled stages, thus providing fully
proportional control over the entire heater range.

In applications where the heated air is delivered to the space without proper mixing and stratification is a
problem, it is preferable to use the sequential mode and specify "FULL FACE" staging (each stage
covers the entire duct face area) when the heater capacity is below 12 KW/sq.ft. Otherwise the binary
mode (more economical) is recommended above 12 KW/sq.ft.

TYPICAL DIVISION OF STEPS - Hybrid control
Sequential mode Sequential staging for a 160 KW heater.
SCR Step 2/6 SCR Step 2/6  53.33 KW
Step 1 1/6 Step 1 1/6 26.66 KW
Step 2 1/6 Step 2 1/6 26.66 KW
Step 3 1/6 Step 3 16 26.66 KW
Step 4 1/6 Step 4 16 26.66 KW
Input voltage KW output Fixed steps “ON” and SCR
from0to 3.3V 0 to 53.33 KW The variable SCR step covers the heat demand

from 3.3 t0 4.99 V 53.33 to 79.99 KW step 1 + SCR (26.66 fixed + 53.33 SCR)

from 4.99t0 6.65V 79.99 to 106.66 KW step 1 + step 2 + SCR (53.33 fixed + 53.33 SCR)

from 6.65t0 7.81V 106.66 to 133.32 KW  step 1 + step 2 + step 3 + SCR (79.99 fixed + 53.33 SCR)
from7.81t0 10V 133.32to 160 KW  step 1 + step 2 + step 3 + step 4 + SCR (106.66 fixed + 53.33 SCR)
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STEP 3 - (continued)

Since the SCR step is kept relatively small (53.3 Kw ), it is still cost effective
compared to a full SCR 160 KW.

In the following graphic, the sequential loads are switched ON and OFF to match the heat demand.
Lay a straightedge vertically at any position of the control input voltage and find exactly which stages are
ON or OFF. The SCR not only fill the gaps but overlaps the gaps between the fixed steps at all times.

ov
5V —+

Load A
16/1¢6 Total Load
14/16 1 RS >
1 &Q$®
O & ©
S tbQ 69 |
-+ (@ Q’Q, < > 4y |
10/;51 S8 & o |
16 ‘_\\\\e < |
8/16 + Q !
Q3 03 |
T |
6 1 |
/16 ) i
T 0 |
Q2 Q2 Q2
416 T :
, T Y ;
he Q1 Q1 Q1 Q1 :
|
, >
|
|
} |
14
|
N % ( Q4 . !
52 |
<3 Q3 !
ST i
o '-g < 11 t
g5 Q2 | |
o 3 I
a2 g 14 }
A N o4 I | |
|
SCR Output Q5 | /\/I/I/:_ R
T I ] ] I -
i i i | |
i i i i I
| | | | |
| | | | '
i i i i I Control Signal Input
1 1 1 1 1 L 1 1 -
. T - . — . | >
> > > = >
S & ] 2 2

1.25V +
375V +
75V
8715V

Fbriad Sequential Load Diggrarm
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STEP 3 - (continued)

Summary of Temperature Control

1- Electric ON / OFF thermostats are available up to three stages for room or duct control and up to four
stages for duct control only. Three and four stage thermostats are not recommended for FINE or
MEDIUM temperature control because of their large differentials. However, they are suitable for
COARSE control.

2- P.E. Switches with a pneumatic thermostat are recommended for up to four stages only and can be
used for FINE as well as MEDIUM or COARSE control.

3- FULL SCRs are compatible with electronic or pneumatic signal. They are recommended where FINE
temperature control and energy conservation is required. As a general guideline, it is economical to
use Full SCR on heaters up to 70 Amps total load. Between 70 and 120 Amps, the cost is slightly
more expensive and beyond 120 Amps Hybrid controllers are the best choice.

4- Hybrid controllers are compatible with electronic or pneumatic signal. They are recommended where
FINE temperature control is required and where the heater capacity is too large to be controlled
economically by a FULL SCR (over 120 Amps).

5- Thermolec is engaged in a countinuous effort of product development, hence, the following information
is presented as a general overview of existing products and can be modified without further notice.

Notes:

a- Although ON/OFF stages can offer some economy, in most multi-stage (2 stages and over)
applications up to 40 KW, SCR proportional control can be obtained at almost the same price.
Please see selection of most economical KW / voltage combination on page 7.

b- In order to manage the energy resources properly and provide the best comfort,
Thermolec recommends specifying a proportional control at all times.

ON/OFF Room Thermostats

24 volts wall thermostat, ON-OFF type with built-in thermometer and adjustable heat anticipator.

1 stage 2 stages

1 and 2 stages

[ I

7874  Honeywel/

786 Horneywel/

WHITE-RODGERS

TF30W-307 (7 stage) and 7F37-408 (2 stages) - White-Roagers
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STEP 3 - (continued)

Modulating Room Thermostats

RT

The Thermolec RT electronic modulating room thermostat is a thermistor
proportional type that is compatible with all Thermolec electronic controls.
ABS casing. Thermistor based, proportional control, two wire type,

with built-in adjustable set point.

Standard range: 10 to 30 °C, (50 to 86 °F).

RARS Remote (set point) Adjuster + Room Sensor

Similar to an RT but divided into a two controls: a room sensor
without adjustment and a remote adjuster. Two wire sensor to be
installed in the room (RS) in conjunction with a remote set point
adjuster (RA) installed at customer is convenience.

Standard range: 10 to 30 °C, (50 to 86 °F).

RARS

ON/OFF Duct thermostats

Bulb thermostat

(Capillary type) with 5' capillary tube to be installed in the duct.
Designed for pilot duty service.

Available in 1 or 2 stages ON-OFF.

Standard range: -15 to + 35 °C (5 to 95 °F).

76784 Honeywel/

Bulb thermostat

(Capillary type) with 8' capillary tube to be installed in the duct.
Designed for pilot duty service.

Available in 1 stage ON-OFF.

Standard range: -34 to + 32 °C (-30 to 90 °F).

7687-9 White-Rodgers
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Modulating Duct Thermostats

DT

over 65 °C, two wire type, with built-in adjustable

The Thermolec DT electronic modulating duct thermostat is a thermistor 7~y
proportional type that is compatible with all Thermolec electronic controls.
ABS casing for temperatures up to 65 ‘C. Metal casing for temperatures {?—&5\

STEP 3 - (continued)

set point.

D7 - ABS Casing

Model # Range
‘C °F.
DT-1815 -18 - +15 0-59
DT-037 0-37 32-99
DT-1040 10 - 40 50 - 104
DT-3265 32-65 90 - 149
DT-6590 65 - 90 149 - 194
DT-80155 80 - 155 176 - 311
D7 - Melal casing
7
. RADS Remote (set point) Adjuster + Duct Sensor
. 4 Two wire sensor to be installed in the air duct (DS) in
) conjunction with a remote set point adjuster (RA)
" {"‘f«;_ installed at customer’s convenience.
2 o
?’.e 1®
Model # Range
C °F.
) RADS-1815 18- +15 0-59
RADS-037 0-37 32-99
p— RADS-1040 10 - 40 50 - 104
g : RADS-3265 32-65 90 - 149
. 45 RADS-6590 65 - 90 149 - 194
w RADS-80155 80 - 155 176 - 311

RADS - Melal casing
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STEP 3 - (continued)

SCR Controller
The SCR is a time proportioning type controller that modulates the heater and supplies the exact amount

of power to match the heat demand.

Input: Thermistor thermostat (RT or DT),
0-10VDC, 4 - 20 mA, 0 - 135 Ohms.
Output:  Single or three phases load,
20, 30, 40 and 80 Amps @ 600 V. max

SCR controlfer Qpen Tjpe
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Warranty

1- Thermolec Ltd. guarantees their heater resistance elements and other built-in components against
any defect in workmanship and material for a period of one year, effective date of shipment from it's
factory.

Any claim under this guarantee will be considered only if the product has been installed and
operated in accordance with Thermolec’s instructions.

2- Thermolec’s responsibility will be limited in any case to the replacement or repair, at its factory or in
the field, by its own personnel or through others, at its option, of such heaters or parts thereof that
shall prove to be defective within one year from shipment.

3- Misuse of this product, or repairs made by others without Thermolec’s authorization, will void this
warranty.

4- Thermolec shall not be held responsible for damage or delays and shall not be held liable for any
charges resulting from the removal or replacement of the allegedly defective heater.

5- Thermolec shall not be held responsible for any incidental or consequential damage or delays due to
workmanship or material. No additional charge will be accepted for repair, replacement or
modification if prior written authorization was not obtained from Thermolec.

6- Any control device or accessory, supplied with the heater, to be mounted or connected remotely, will
only be guaranteed by the manufacturer per conditions stated in clause 5.
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SPECIFICATION FOR OPEN COIL HEATERS

Long Form

Supply where indicated in these specifications, or where shown on drawings, CSA (NRTL/C) approved open
coil duct heaters as manufactured by THERMOLEC.

- 1 CONSTRUCTION:

Frame shall be corrosion-resistant and made of galvanized steel of suitable gauge as required by CSA.

» Coils shall be made of high grade Nickel-Chrome alloy and shall be insulated by floating ceramic bushings from the
galvanized steel frame.

» Coil terminal pins shall be in stainless steel, mechanically secured and insulated from the frame by means of
non-rotating ceramic bushing.

» Coil support bushing shall be made of ceramic and shall be held in the frame by a lock which will keep it floating and
stress-free.

@ 2- SAFETY CONTROLS:

» Heaters shall be equipped with fail-safe automatic reset disc-type thermal cut-out(s) located in the top frame
component above the heating elements.

» In addition to the automatic reset cut-out, heaters of 30KW and less, rated for voltages below 300 volts shall be
equipped with a fail-safe manual reset disc-type thermal cut-out, semi-recessed in the terminal box, facing the
heating element hairpin as required by CSA.

» The sensing element of the cut-out shall be stream mounted, shall be shielded from mechanical damage and shall
face the center portion of the heating section so as to make the heater non-sensitive to air flow direction.

» Cut-outs shall de-energize the heater in case of insufficient air flow.

« For maintenance and safety purposes, the heater shall be equipped with a built-in disconnect to switch the power
off at the heater location (option X1) and protective screens on both sides (option MS).

» Load fuses shall be supplied as recommended by NEC (National Electrical Code).

* When heaters are used in VAV systems, they should be modulating type “THERMO-V” equipped with an electronic
air flow sensor as described in item #8.

@ 3- AIR FLOW:
» Duct heaters shall be non-sensitive to air flow direction and interchangeable for horizontal or vertical ducts without
impairing safety.
» Heaters shall be CSA approved for zero clearance in horizontal ducts.

@ 4- MOUNTING METHOD:

» Heaters shall be open coil model SC slip-in type or model FC flanged type, as shown on the plans or on the coil
schedule.

 Slip-in heaters shall be suitable for insertion into the duct through an opening on its side and shall have a flange for
securing it to the duct side.

» Flanged heaters shall be suitable for attaching to matching flanges on the duct.

* Mounting flanges on both models shall be independent of the terminal box so as to allow installation without opening
the box or drilling into it.

@ 5- SIZE & CAPACITY:

» Heater size, volts, phases, kilowatt and number of control stages shall be as per heater schedule.

@ 6- INTERNAL WIRING:
+ All internal wiring shall terminate on clearly identified terminal blocks.
» A wiring diagram shall be installed on the control box cover.
« Prior to shipping, heaters shall withstand tests as required by CSA.
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Long Form (continued)
@ 7- STANDARD BUILT-IN CONTROLS:

All duct heaters shall be complete with the following built-in controls:
« High limit cut-outs, magnetic contactors as required, control transformer and air flow sensor as standard
components.

Additional options can be chosen from the following list:
* Mercury contactors
* Unfused disconnect switch
* SCR proportional controller
* HRC Form 1 load fuses
» Hybrid controller with SCR and binary steps
+ Pressure Electric switches
* Pneumatically controlled SCR
+ Pilot lights to indicate staging, power supply on, overheating, no air flow, heating on

Note: it is also possible to order a separate CEMA-1 remote control panels (option M6)* with the above options.
* Remote mounting control panel must include HRC Form 1 load fuses in order to provide over-current protection for each
duct heater power circuit.

@ 8- HEATERS FOR VAV SYSTEMS:

* Duct heaters for VAV systems will be electronic modulating type “THERMO-V”, equipped with a
proportional controller to modulate the total heater load according to the temperature control signal and a
proportional electronic air flow sensor (non pressure dependent type) to modulate the heater capacity
according to the available air flow:

Maximum heating with normal air flow
Reduced heating with low air flow
No heating with no air flow

Please refer to the Thermo-V flyer and specification at the end of this section.

@ 9- SPECIAL CONSTRUCTION:
» Heaters could be equipped with a bottom terminal box, weatherproof shroud or any other feature selected from the
option list (see section 2).

@ 10- APPROVALS:
* Heaters data sheets, wiring diagrams and mechanical drawings shall be submitted to the consulting engineer for
approval before manufacturing.
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Short Form

+ Supply where indicated in these specifications CSA (NRTL/C when required) approved duct heaters as
manufactured by THERMOLEC.

+ Coils shall be of High Grade Nickel-Chrome alloy and shall be insulated by floating ceramic bushings from the
galvanized steel frame. Coil terminal pins shall be stainless steel insulated by means of non-rotating ceramic
bushings.

* Heaters shall be model SC slip-in type, as shown on the plans or on the heater schedule. Heaters shall be
suitable for insertion into the duct through an opening on its side and shall have a flange for securing it to the duct
side. Mounting flanges shall be independent of the terminal box so as to allow installation without opening the box
or drilling into it.

» All duct heaters shall be equipped with fail-safe, automatic reset and manual reset disc-type thermal cut-outs, as
required by CSA.

+ Cut-outs shall be shielded from accidental impact, and shall de-energize the heater in case of insufficient air flow.

+ Duct heaters shall be non-sensitive to air flow direction and interchangeable for horizontal or vertical ducts.
Heaters shall be CSA approved for zero clearance in horizontal ducts.

« Duct heaters shall be equipped with magnetic contactors as required, 24 volts transformer, airflow sensor, ...(room
thermostat, duct thermostat, SCR control, load fuses, solid state relays, mercury contactors, pilot lights, protective
screens, etc).

« For maintenance and safety purposes, the heater shall be equipped with a built-in disconnect to switch the power
off at the heater location (option X1) and protective screens on both sides (option MS).

+ Load fuses shall be supplied as required by local codes.

* Duct heaters for VAV systems will be electronic modulating type “THERMO-V”, equipped with a
proportional controller to modulate the total heater load according to the temperature control signal and a
proportional electronic air flow sensor (non pressure dependent type) to modulate the heater capacity
according to the available air flow:

Maximum heating with normal air flow
Reduced heating with low air flow
No heating with no air flow
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SpeciFicaTioN FOR TUBULAR HEATERS

Long Form

Supply where indicated in these specifications CSA (NRTL/C) approved tubular duct heaters as manufactured by
THERMOLEC.

- 1 CONSTRUCTION:
Frame shall be corrosion-resistant and made of galvanized steel of suitable gauge as required by CSA.
. Heatlng elements shall be tubular type made of heavy gauge Incoloy 800 filled with compacted magnesium oxide
insulating powder.
» Above 277 Volts or 30KW, each tube shall be of "U" type and shall be removable through the control box without
removing the heater from its ductwork.

@ 2- SAFETY CONTROLS:

* Heaters shall be equipped with fail-safe automatic reset disc-type thermal cut-out(s) located in the top frame
component above the heating elements.

* In addition to the automatic reset cut-out, heaters of 30 KW and less, rated for voltages below 300 volts shall be
equipped with a fail-safe manual reset disc-type thermal cut-out, semi-recessed in the terminal box, facing the
heating element hairpin as required by CSA.

* The sensing element of the cut-out shall be stream mounted, shall be shielded from mechanical damage and shall
face the center portion of the heating section so as to make the heater non-sensitive to air flow direction.

» Cut-outs shall de-energize the heater in case of insufficient air flow.

+ For maintenance and safety purposes, a built-in disconnect shall be supplied to switch the power off at the heater
location.

» Load fuses shall be supplied as required by NEC (National Electrical Code).

@« 3- AIR FLOW:

* Duct heaters shall be non-sensitive to air flow direction and interchangeable for horizontal or vertical ducts.

@ 4- MOUNTING METHOD:
» Heaters shall be ST slip-in type or model FT flanged type, as shown on the plans or on the heater schedule.
«+ Slip-in heaters shall be suitable for insertion into the duct through an opening on its side and shall have a flange for
securing it to the duct side.
» Flanged heaters shall be suitable for attaching to matching flanges on the duct.
* Mounting flanges on both models shall be independent of the terminal box so as to allow installation without opening
the box or drilling into it.

@« 5- SIZE & CAPACITY:

» Heater size, volts, phase kilowatt and number of control stages shall be as per heater schedule.




5THERMOLEC TUBULAR HEATER SPECIFICATION

Long Form (continued)

@ 6- INTERNAL WIRING:
+ All internal wiring shall terminate on clearly identified terminal blocks.
* A wiring diagram shall be installed on the control box cover.
 Prior to shipping, heaters shall withstand tests as required by CSA.

@ 7- STANDARD BUILT-IN CONTROLS:
All duct heaters shall be complete with the following built-in controls:
* High limit cut-outs, magnetic contactors as required, control transformer and air flow sensor as standard
components.

Additional options can be chosen from the following list:
* Mercury contactors
+ Unfused disconnect switch
* SCR proportional controller
* HRC Form 1 load fuses
» Hybrid controller with SCR and binary steps
* Pressure Electric switches
* Pneumatically controlled SCR
+ Pilot lights to indicate staging, control voltage on, power supply on, overheating, no air flow, heating on

@ 8- SPECIAL CONSTRUCTION:

* Heaters could be equipped with a bottom terminal box, weatherproof shroud or any other feature selected from the
option list (see section 2).

<« 9- APPROVALS:

* Heaters data sheets, wiring diagrams and mechanical drawings shall be submitted to the consulting engineer for
approval before manufacturing.




5THERMOLEC TUBULAR HEATER SPECIFICATION

SpeciFicATION FOR TUBULAR HEATERS

Short Form

» Supply where indicated in these specifications CSA (NRTL/C when required) approved duct heaters as
manufactured by THERMOLEC.

» Heating elements shall be tubular type made of heavy gauge Incoloy 800 filled with compacted magnesium oxide
insulating powder.
Above 277 Volts or 30KW, each tube shall be of "U" type and shall be removable through the control box without
removing the heater from its ductwork.

» Heaters shall be ST slip-in type, as shown on the plans or on the heater schedule.
Heaters shall be suitable for insertion into the duct through an opening on its side and shall have a flange for
securing it to the duct side. Mounting flanges shall be independent of the terminal box so as to allow installation
without opening the box or drilling into it.

» All duct heaters shall be equipped with fail-safe disc-type thermal cut-outs, automatic reset and manual reset as
required by CSA.

» Cut-outs shall be shielded from accidental impact, and shall de-energize the heater in case of insufficient air flow.

» Duct heaters shall be non-sensitive to air flow direction and interchangeable for horizontal or vertical ducts.

» Duct heaters shall be equipped with magnetic contactors as required, 24 volts transformer, airflow sensor, ...(room
thermostat, duct thermostat, SCR control, load fuses, solid state relays, mercury contactors, pilot lights, protective
screens, etc).

» For maintenance and safety purposes, the heater shall be equipped with a built-in disconnect to switch the power
off at the heater location.

* Load fuses shall be supplied as required by local codes.







5 THERMOLEC THERMO-V SPECIFICATION

THERMO-V _SPECIFICATION

Supply where indicated in these specifications, or where shown on drawings, CSA (NRTL/C) approved THERMO-V type
heaters specially designed for VAV boxes and manufactured by THERMOLEC.

@ 1- AIR FLOW:
» The proportional electronic air flow sensor shall be totally independent of the duct static pressure and shall adjust
the heater capacity according to the available air flow:
The heaters shall deliver maximum heating when needed with normal minimum air flow, reduce heating with lower
than minimum air flow and stop heating with no air flow.

@ 2- CONTROL AND INPUT SIGNAL:
» Heaters shall be equipped with a proportional controller to modulate the heater load according to the temperature
control signal.
The electronic controller shall be compatible with the following input signals:
- Variable voltage signal 0-10 VDC
- Pulse with modulation AC or DC

@ 3- CONSTRUCTION:

» Frame shall be corrosion-resistant and made of galvanized steel of suitable gauge as required by CSA.

« Coils shall be made of high grade Nickel-Chrome alloy and shall be insulated by floating ceramic bushings from the
galvanized steel frame.

« Coil terminal pins shall be in stainless steel, mechanically secured and insulated from the frame by means of non-
rotating ceramic bushing.

» Coil support bushing shall be made of ceramic and shall be held in the frame by a lock which will keep it floating and
stress-free.

» Heaters shall be CSA approved for zero clearance in horizontal ducts.

@ 4- SAFETY AND BUILT-IN CONTROLS:

» Heaters shall be equipped with fail-safe automatic reset disc thermal cut-out.

+ In addition, heaters of 30KW and less, rated for voltages below 300 volts shall be equipped with a fail-safe disc type
manual reset thermal cut-out as required by CSA.

« Cut-outs shall de-energize the heater in case of accidental over-heating.

« For maintenance and safety purposes, the heaters shall be equipped with a built-in disconnect to switch the power
off at the heater location and protective screens on both sides.

» Load fuses shall be supplied as recommended by NEC (National Electrical Code).

« All duct heaters shall be complete with the following built-in controls : magnetic contactors as required, control
transformer, proportional electronic controller and air flow sensor as standard components.

@ 5- SIZE & CAPACITY:

» Heater size, volts, phase, kilowatts shall be as per the following schedule.

@ 6- INTERNAL WIRING:
« All internal wiring shall terminate on clearly identified terminal blocks.
« A wiring diagram shall be installed on the control box cover.
 Prior to shipment, heaters shall withstand tests as required by CSA.

@ 7- APPROVALS:

* Heaters data sheets, wiring diagrams and mechanical drawings shall be submitted to the consulting engineer for
approval before manufacturing.







