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CARNES ELECTRIC DUCT HEATERS

RECOMMENDED SPECIFICATIONS

Provide open coll electric duct heaters of the size, capacity and performance shown on the job
schedule. All duct heaters shall be tested and certified to both UL STD 1986 and CSA C22 2
standards by ETL laboratories. Heating elements shall be open codl type, 80% nickel 20% chromi-
um, type A resistance wire, Other alloys are not acceptable. Coils shall be supported by steatite
ceramic bushings securely fastenad to the element support brackets. The duct heater frame, con-
tral enclosure and element support brackets shall be of 20 gauge (mnimum) galvanized stes|,
The controls enclosure shall be NEMA-1 construction with a removable cover. The eleciric heater
frame will have flanged or slip-in duct connection. All heaters shall be fumished with a disc type,
primary automatc reset thermal cut-off. A secondary manual reset thermal cut-off will also be pro-
vided. All heaters will have an Integral air flow switch or a fan interlock relay (fan terminal units
anly). The electric supply winng shall have Insulation rating of 392°F (200° C). Terminal blocks
and ground lugs will be fumished on all heaters for field wiring. A line voltage to 24 volt, class ||
transformer shall be provided and mounted inside the control enclosure.  All heaters shall have a
de-energizing magnetic contactor(s) with a 24-volt holding coil as standard, Pneumatic/Electric
(PE) swilches will be provided for pneumatic control systems.
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ELECTRIC DUCT HEATERS

PRODUCT FEATURES AND CONSTRUCTION
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TYPICAL CONTROL BOX PHOTO
SEVERAL OPTIONS ARE
AVAILABLE FOR SPECIFIC
APPLICATIONS

ACCESS AND MAINTENANCE
Easy access o all electrical components
when cover is removed. Minimum
inspection and mainfenance
required

NOTE: Control components and options subject to change without nolice.
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ELECTRIC DUCT HEATERS

GENERAL INFORMATION

Cames electric duct heaters are designed for use in com-
mercal and industrial HVAC duct systems. Owr open coil
heater design comes from closely evaluating the needs of
design engineers, confractors and end users. Cames duct
heaters may be used to heat an entire building or as a sup-
plemental heating source. Cur duct heaters are tested as an
mfegral component of fan powered and throtiing type air ter-
mmireal units for VAV systems. Howewver, this heater dasign
may ke used as a stand-alone device in constant air volume
systems. Standard and custom electric duct healers are
designed through a computerized program aliowing guick
and accurate production

ETL LISTED AND APPROVED TO UL AND CSA STANDARDS

Cames electric duct heaters have been tested and certified fo both American Standard # UL STD 19868 and Canadian
Standard # C8A C22 2 no. 155 by ETL Laboratories {recognized by O5SHA). ETL control & 8700853,

PRODUCT QUALITY

Dur electric heater components have been selected following stringent selection orileria o ensure long, safe and reliable
opsEration.

« Electrical Components
All electrical components are approved to both UL and CSA standards.

« Heater Elements
All heater elements are constructed from a nickel-chrome alloy without joints except at connecting studs (B0% MI - 20%
CR, Grade A wire @ 45 walls/in®).

*  Power Wiring
Electric power wire rating has been standardized to 392°F (200°C), This high-grade wire is used on all elecinc heaters

« Magnetic Contactors
All duct heaters are provided with magnetic contactors as standard {mercury contactors opbonal). These devices pro-
vide full power cut-off and are rated for 250,000 duty cycles,

« Construction
The controla enclosure and element frame are built fram 20 gauge (minimum) galvanized steel. Our standard NEMA-
1 confrol enclosure exceseds UL and CSA reguirements,
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ELECTRIC DUCT HEATERS

STANDARD SAFETY DEVICES

« Airflow Switch
An girflow cut-off switch is provided on each heater to ensure
airfiow across the heating elements, Switch makes at 05
W.C. (fan intedock relay used on fan terminalks).

«  Primary Thermal Cut-Off
An automatic reset thermal cut-off is standard and will stop the
unit when the high limit temperature is reached, The heater
will re-start automatically when the temperature has dropped
below the high limit of 125°F,

Secondary Thermal Cut-Off

A manual reset thermal cul-off is also standard and will stop
the unit when the high temperature limit s reached. The
heater must be carefully inspected prior to manual resetting of
this thermal cut-off {cut-off temperature 175°F).

« Fan Interlock Relay
A fan interlock relay iz used on electric duct heaters for fan terminal units. This device ensures that the fan is energized
prior to the electric heater {used in lieu of an air flow switch).

Steatite Element Supports
Heater element support bushings are made of a Steatite ceramic material designed for high temperature industrial appll-
callons. This material has high delectric strength and resistance to thermal and mechanical shocks.

Steatite Coil Terminals

Coil terminals are made of a Steafite ceramic material. These twist-proof insulators provide safe elecirical transfer from
the control pansl fo the elemeants.

« Transformer Standard

A line voltage to 24-voll dass || ransformer with intemal overcwrrent protection is provided with each electric duct
heater. Primary veltages of 120-800 volts are avallable,

Terminal Block
The power wiring terminal block is supplied with a stainless steel wire protector for copper or aluminum wires. A bolt-
ed ground lug is provided for added safely.
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POWER FUSING (Optional)

» UL and NEC codes require supply fusing for all eleciric duct heaters that draw more than 48 amps. Heaters over 48
amps will be sub-divided into circuits not exceeding 48 amps and will be fused accordingly. Power fusing is available
for units that draw [ezs than 48 amps when specified {see electric heater price sheet for fusing options).

DISCONNECT SWITCH (Optional)

. A panel mount toggle dsconnect swilch |5 used to disconnect the electnic supply from the outside of the controls enclo-
sure prior to senvice or inspection, This safety feature s often specified and s avallabde with or without power fusing
(see elecinc heater price sheet for disconnect optiens),

ELECTRI
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ELECTRIC DUCT HEATERS

ENGINEERING AND PERFORMANCE DATA

Since an electric duct heater has a constant BTUMH outpurt
as long as the heater is energized, 8 minimum air velocity
must be maintained through the heater. Proper airflow will
prevent over-femperature causing nuisance tripping and will
maintaim element life expeciancy. The velocity of air flow in
the duct is determéned by the formula;

VELOCITY = CFM = DUCT AREA

and can be compared to the minimum aiflow velocity indi-
cated on each heater

The electric heaters are suitable for zero clearance between
the heater and combustible material. Eectric heaters are
shipped uninsulated with slip-in or flange connections for
easy installation into duct work.

The inlet and owtlet air temperature should be selected with-
im the temperature imitations of the heater. The maximum
discharge air femperature s 125°F. The elecfric heater is
an open coll design and should be mounted in & horizontal
position maintaining proper air flow direction.

The minimum air vefocity through the electric heater based on the duct area (') is determined by:

Vipm = kinimum air vedocity
Vipm = EVY x 3160 Area =  3g. FL of duct area
Area x (T2-Ti) KW = Kilowalt of Heater
T2 =  Discharge alr {125°F Max.)
T1 = Entering Alr Temperature
HEATER DESIGN
MIMIMUM AR FLOW REQUIREMENTS
0
5 P
“§ F‘.'".
G oM
¢ ‘:M f‘-.'_._..-"'
g P
T
o f 1‘-:":
. -
B . .
. Wl an  E il S0 EE m =g B 100
DUCT VELOCITY = (fgm|
1 Comerson 1 KW = 311 Btwh
1 Load Requremen KW — Cubic Feet Per Min, x Température Rise
JEd
3 “Tampstature Rse TH = KW x 3160
Cubia Feet per Min.
4 Cthm's L ‘Walis = [VoRs]'
S Resistance ~ Yols x Amps
% Line Current, | Fhase: Amps = _Wiates
‘Walts
G Line Cusrent, 3 Fhase: Amps = Viasts
1.73 & Valts
7. Prassure Drop Inches Hz0 = e, Velesity in FPM |
TEB0 500
B Mammmim Discharge A Temperaiuns = 12E°F
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ELECTRIC DUCT HEATERS

ENGINEERING AND PERFORMANCE DATA

MAXIMUM snd MINIMUM ALLONWWABLE ELECTRIC HEATER KWW
FUH MOBELS AVE, AKE and ARE SINGLE DULCT THREOTTLING UATS

f PHASE LINE FOLTAGE HEATERS

¥k P 5% i e T = -
i b = SGNTAE [T 12 H 13 = =
AVED BIFE ALLSIEE'-!- RS AT 10 12 14 i ] 18R -
Hew TAGE 1T [[FEF] FETF TR 546 ETED 17-102 1 2% 72 ad2 | aMedd
| STEP | 57 57 a7 57 47 47 Y 4.7
120 VOLT 1 &TEFS 1 [N ar A7 57 3.7 3 &7 37
1 PHASE T EIEFE ] EX] ar 0y 57 ] ] Ly T
BAKIMUB HEATER KW: 3.7 Ky
| STEP ] [ (] aA FEl EE EE EE 3z
200 YOLT PR (K] (] (K] EE] EH E EE EE EE
| PHASE 15TEFS 1] ] (] L] EE] E EE EE]
MAKIMUN HEATER HW: BB HW-
1 SIEF F] (] (K] 15 115 18 {18 {18 18
M0VDLT 1 51EFE [E] hil (] 1K 13 1 [E] [E] 1
1 PHASE I EIEFE ¥ ] (] (K] ne 1E! 1ns E] E] TE]
_ BAIMUN HEATER KW: 1.5 Eite _ _
| STEP 3 (] (] [IE K] 133 [EE] [EE] EE]
i VoLT 2 STEFS ] fi1 [ 118 1.1 123 113 113 FE]
| PHASE 15TEFS ih ] ni e GE] EE] 111 111 FE]
WAZIBUN HEATER HW: 133 K=
1 SIEF 15 [ (] [ uI k] Fali] Fali] ali]
438 VOLT 1 &TEFE an hii [ 11 8 M. a0 Fal] Fal] 30
1 PHASE I EIEFE ih (] (K] HE Wz ] il il a0
BAXIMUN HEATER HW: 250 Kt
3 PHASE LINE FOLTAGE HEATERS
BLHEC SOF & L1 LTAIE 10 134 - - 1
L AHECIOE i kw = QSIREATT D6 14 12 i L] = =
ANEC STE ALL EIFES BENIE BTN 1d 13 i L TR -
Hoo W PR PR 10812 \FaFERL! 152 16 1712 30 -1 1710 32 il
ER=L - CE i Ll 5. 17 2 118 {73 1]
oL |2 STERS il fi i 11 [ i7g 72 113 7.3
% PHASE 3 ETEPS 14 [ (K e 183 172 173 112 72
MSEIHUM HESTER KW, 179 KW=
1 STER 1.3 i (K 11 5.3 104 194 105 i
el NOLT 2 STEPS 18 i [ 1 163 188 188 155 =g i
L PHASE JETERS JH [ ik -5 L] LLE 185 R [+
IEEIMIM HEATER KW 139 KW '-'r_J
| STEF ] Bt i 1.6 162 AT A4 s s -
483 WOLT o EPs % LK i il 154 Fedn wtl 4 df Jiv [
% PHASE AETEFR TE [T R e [ Pk A ETL EFES =
AN HEATER RN 3.0 Kk E
=
MAXIMUM and MINIMUM ALLOWABLE ELECTRIC HEATER KA ::;
FOR MODELS ASE & ACE FAN TERMINAL UNITS E
'_
ASEG FAN SIZE ABC ¥] E,F — i
ACEG FAN SIZE LB C o E.F G H d
H 1 'W (Flow Area) 10 % 14 12102 %14 19% 16 17=12 ¥ 32
VOLTAGEFHATSE: M. KWW
HTR FiN PER STEP MAXIMUM HEATER KW=
1201 12001 3 a5 = | 48 41
25 2 g 95 115 125 118
2083 1201 12 9.5 118 1448 122
433 2 28 95 118 16.3 348

W requirements above this maximum KW will requiine firsing,

NOTES: 1 Mawimum hesler discharge lermperalure should nof evceed 125°F o avold nuisance inpoing
2. Dischage tempatalure = TKW x 2180 CFW] + enfaning air lamperafars (EAT)
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DIMENSIONAL DATA
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DIMENSIONS LISTED IN INCHES (Millimeters)

Coil Duct Size Heatar Control Panel

Size Code Height Width A B c B

A 7-12 12 5-11/16 11-5/8 20 B
(180) (309} (1445) (295} (508} (20:3]

B 10 12 B-11/16 11-208 i8 10
[254) {305} (221) (235} 1457) (254

c 10 14 B-11/16 13-5/8 18 10
[254) (3546} (221] (345) (457} (254)

EF 12-112 14 10-578 12-208 L] 12
[318) {356} (270) {345) 1457) (2035)

H, J 15 16 13-5/8 15-9M1E 20 16
[3E1) (404G} (4] (385) {508} (406)

L 17-12 20 15-578 18-172 20 1B
[443) (S0} (287 (495} | S0E) (457

M 17-12 24 15-578 23-TNE 20 1B
[#45) (810} (287 {595) (508} (457

T, W 1712 a2 15-578 J1-2M16 20 18
[443) (813} (287 (735} 1508) (457

¥ 210 24 18-172 23-T1E 20 22
[208) (510} (470 (935} (508} (259)
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ELECTRIC DUCT HEATERS — Model Numbering System

Models AX E & AY E
E i
Design irw i i
el Mo barig Spafem Sareg Code P Falng H Efacinical 1 Oakang
1 Fi 3 4 § B [ g E ] 10 11 12 13 L
al [x] [=1ilelile]ile] [=] [s]ile] [A]i [ ]| |
i ' i
bR i SeiisEn
TERMMAL  EEPARATE-
WEATER LY STAGES ¥.&0R
¥ ATTACHEDY Wi e W 1 T TR
2
TERMKAL UNTT TYFE -
C - THROTTLMG UNIT ELECTRICELECTRONT { ]
SONTROLS For Models AVEG, RHES B KES) )
O - THROTTLIMG LT PRELIMATIC CONTROLE Y mHT“TmHE A ;é: 'r'uf::f';::'i: o
{Npimady Cpen PE Coneecing| LAST CGIT |5 4 S
{For Nindels AVEL, SHED & AKED sevrse 1H E W B - MERCURY P PROTECTIE SCHEEN
Adng T‘lﬂrr-l.lai.ﬂ.‘. i DE-ENERGTIMG B q1’-\:1.|_..‘:-|._'.-l.5.1,l,1T|:.| wih
E - THROTTLING UNIT FRELMATIC CORTHROLS T CONTACTOAE PRt R, St
Ojormaly Ciised VF Coniecmn) 3.0
{For Nodeks AVED, AWEL & AKED sl 3- 3 Y
Feating Thermrosint 4.4 DISCORMECTSFUSING
& - COMSTANT YOLLWE FAM POWERED LN T 5.8 8. FUSRG
PATH ELECTHIC OF ELECTRONIC COMTEOLE £ b B PANEL MOUNTED ES0ohNEDT
{For Moosl ACDE_| 7-T B - PAKEL BOUFTED DESCORMEDT
Bl - CORSTANT WOUUME Fan PCSWERED: UMIT i i il FLIS H,-:
VWATH PHELMATIC CONTROLS 5.0
Wormady Open AE Cimeecion]
For Mool ACE witeweme Acing
Thia i maskE]
of - DORNSTANT VOLLIME F&N POWERED LMIT
PATH FHELKATID CONTROLS
Ntrrondy Cibasd AE Connecion) T
For Nooel ACE willgea fichng Thesncaial)
B - INTERMITTERT WOUAME Fakl POMNERED UMT ALID ELECTRICAL COMEBINATIONS
WATH ELECTRIC O ELECTROME COMTROLS
(For Mool AZE | ALY CONTROL ACCEPTABLE MODEL TYPES
8- MTERMWITTENT WOLLUAE Fék PORRERED URIT BHARE] I PES |%e= A Charaster ol Heater P
WATH PMELMATIC CONTROLS GOOE | cOMTRGL. | PHEU, | ELES | HonFenUnds | Fen linits - Mclor Yallge
(Merealy Open FIE Consection| I ETa X T G R— 1200
e B | vwinm |« OE L6 T— o 0
T - ITERMITTENT YOLUNE FAH POWERED LINIT L ot [ . & i
PATH EHE LR TS SONTROLS [} WhH x o E =
(M oimealy Chsdil FE Cornichon| E TR ] C L
(Fin Nipdels ASE | willwec] Ackig E B[] [ ) I OE I'I:I:J
Themmesial] o ST 5 L G R—2T =
1 AT 5 0 E Hoa&T—T7 ’;IJ
J | esorice x x C.DE =
TRER X £ G R — 130 0
L= 2N K i J 8 T—nIN E
* COIL SIZE CODE SELECTION M* | X X 0 E i, J BT — i :
coL MODELSIZE MODELIFAN L. 1:"':'-“‘1" ] * L
SEE CODE ANE AHE HHE ECIAS P MV . ﬂ':' E - - d
& [ pr et ] = s iy R t":.'-:'r:‘ L] ol C.DE -aﬁ'—..l:.'?
B 0708 | 05-08 | DEOA = L. AT ] L BT — 7Ty
F 14 10 o7aa — * ABqATES 4-Wire sysiEm
H I 13 10 —
L 14 1 12114 —
M 18 1E = =
T HRi74 = — -
W Lo — 16 —
c e = e 4 B C
E — = — =
E - — — EF
[ —_ — — d H
B-162

%



