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**************************************************************************
NOTE:   Thi s gui de speci f i cat i on cover s t he 
r equi r ement s f or  el ect r i c space heat i ng equi pment  
f or  const r uct i on pr oj ect s.

Adher e t o UFC 1-300-02  Uni f i ed Faci l i t i es Gui de 
Speci f i cat i ons ( UFGS)  For mat  St andar d when edi t i ng 
t hi s gui de speci f i cat i on or  pr epar i ng new pr oj ect  
speci f i cat i on sect i ons.   Edi t  t hi s gui de 
speci f i cat i on f or  pr oj ect  speci f i c  r equi r ement s by 
addi ng,  del et i ng,  or  r evi s i ng t ext .   For  br acket ed 
i t ems,  choose appl i cabl e i t em( s)  or  i nser t  
appr opr i at e i nf or mat i on.

Remove i nf or mat i on and r equi r ement s not  r equi r ed i n 
r espect i ve pr oj ect ,  whet her  or  not  br acket s ar e 
present.

Comment s,  suggest i ons and r ecommended changes f or  
t hi s gui de speci f i cat i on ar e wel come and shoul d be 
submi t t ed as a Criteria Change Request (CCR) .

**************************************************************************

**************************************************************************
NOTE:   I ncl ude a schedul e of  heat er s on t he 
dr awi ngs.   I nf or mat i on,  as i ndi cat ed i n Appendi x A,  
shoul d be i ncl uded i n t he schedul es.   The f ol l owi ng 
gener i c t er ms shoul d be used i n t he speci f i cat i ons 
and dr awi ngs t o ensur e consi st ent  t er mi nol ogy.

1.   Uni t  heat er .   A sel f - cont ai ned heat i ng uni t ,  
usual l y suspended f r om cei l i ng or  st r uct ur e,  wi t h 
f an and heat i ng el ement s.   El ect r i c uni t  heat er s ar e 
al so speci f i ed i n Sect i on 23 82 00. 00 20 TERMI NAL 
HEATI NG UNI TS.   I f  t hat  sect i on i s i ncl uded i n t he 
speci f i cat i ons,  do not  i ncl ude el ect r i c uni t  heat er s 
i n t hi s sect i on.

2.   Cabi net  heat er .   A uni t  consi st i ng of  a heat i ng 
el ement  and a f an,  i n an encl osur e desi gned f or  
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r ecessed or  sur f ace mount i ng,  t o pr ovi de ci r cul at i on 
of  heat ed ai r  f or  gener al  heat i ng.   Cabi net  heat er s 
ar e gener al l y f an- coi l  uni t s wi t hout  cool i ng 
pr ovi s i ons.   Fan coi l  uni t s ar e speci f i ed i n Sect i on 
23 30 00 HVAC AI R DI STRI BUTI ON.   I f  t hat  sect i on i s 
i ncl uded i n t he speci f i cat i ons,  do not  i ncl ude 
cabi net  heat er s i n t hi s sect i on.

3.   Baseboar d heat er .   A uni t  consi st i ng of  an 
encl osed heat i ng el ement ,  desi gned f or  wal l  mount i ng 
near  t he i nt er sect i on of  t he wal l  and f l oor .   Al so 
known as a convect i on heat er .   I nt ended f or  gener al  
heat i ng or  a dr af t  bar r i er .

4.   Si l l  heat er .   A uni t  s i mi l ar  t o a baseboar d uni t  
but  i nt ended f or  wal l  mount i ng bel ow wi ndow si l l s  
and ot her  hei ght s above t he i nt er sect i on of  t he wal l  
and f l oor .

5.   Pedest al  heat er .   A uni t  s i mi l ar  t o a baseboar d 
heat er  but  i nt ended f or  f l oor  mount i ng on shor t  
pedest al s near  but  separ at ed f r om t he wal l .

**************************************************************************

PART 1   GENERAL

1.1   REFERENCES

**************************************************************************
NOTE:   Thi s par agr aph i s used t o l i s t  t he 
publ i cat i ons c i t ed i n t he t ext  of  t he gui de 
speci f i cat i on.   The publ i cat i ons ar e r ef er r ed t o i n 
t he t ext  by basi c desi gnat i on onl y and l i s t ed i n 
t hi s par agr aph by or gani zat i on,  desi gnat i on,  dat e,  
and t i t l e.

Use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
when you add a Ref er ence I dent i f i er  ( RI D)  out si de of  
t he Sect i on' s Ref er ence Ar t i c l e t o aut omat i cal l y 
pl ace t he r ef er ence i n t he Ref er ence Ar t i c l e.   Al so 
use t he Ref er ence Wi zar d' s Check Ref er ence f eat ur e 
t o updat e t he i ssue dat es.

Ref er ences not  used i n t he t ext  wi l l  aut omat i cal l y 
be del et ed f r om t hi s sect i on of  t he pr oj ect  
speci f i cat i on when you choose t o r econci l e 
r ef er ences i n t he publ i sh pr i nt  pr ocess.

**************************************************************************

The publications listed below form a part of this specification to the 
extent referenced.  The publications are referred to within the text by 
the basic designation only.

NATIONAL ELECTRICAL MANUFACTURERS ASSOCIATION (NEMA)

NEMA DC 3 (2013) Residential Controls - Electrical 
Wall-Mounted Room Thermostats

NEMA ICS 2 (2000; R 2020) Industrial Control and 
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Systems Controllers, Contactors, and 
Overload Relays Rated 600 V

NATIONAL FIRE PROTECTION ASSOCIATION (NFPA)

NFPA 70 (2020; ERTA 20-1 2020; ERTA 20-2 2020; TIA 
20-1; TIA 20-2; TIA 20-3; TIA 20-4) 
National Electrical Code

UNDERWRITERS LABORATORIES (UL)

UL 1025 (1980; R 1990, Bul. 1991) Electric Air 
Heaters

UL 1042 (2009; Reprint Feb 2021) UL Standard for 
Safety Electric Baseboard Heating Equipment

1.2   GENERAL REQUIREMENTS

Section 26 20 00  INTERIOR DISTRIBUTION SYSTEM, applies to this section, 
with the additions and modifications specified herein.

1.3   SUBMITTALS

**************************************************************************
NOTE:   Revi ew Submi t t al  Descr i pt i on ( SD)  def i ni t i ons 
i n Sect i on 01 33 00 SUBMI TTAL PROCEDURES and edi t  
t he f ol l owi ng l i s t ,  and cor r espondi ng submi t t al  
i t ems i n t he t ext ,  t o r ef l ect  onl y t he submi t t al s 
r equi r ed f or  t he pr oj ect .   The Gui de Speci f i cat i on 
t echni cal  edi t or s have cl assi f i ed t hose i t ems t hat  
r equi r e Gover nment  appr oval ,  due t o t hei r  compl exi t y 
or  cr i t i cal i t y,  wi t h a " G" .   Gener al l y,  ot her  
submi t t al  i t ems can be r evi ewed by t he Cont r act or ' s 
Qual i t y Cont r ol  Syst em.   Onl y add a " G"  t o an i t em 
i f  t he submi t t al  i s  suf f i c i ent l y i mpor t ant  or  
compl ex i n cont ext  of  t he pr oj ect .

For  Ar my pr oj ect s,  f i l l  i n t he empt y br acket s 
f ol l owi ng t he " G"  c l assi f i cat i on,  wi t h a code of  up 
t o t hr ee char act er s t o i ndi cat e t he appr ovi ng 
aut hor i t y.   Codes f or  Ar my pr oj ect s usi ng t he 
Resi dent  Management  Syst em ( RMS)  ar e:   " AE"  f or  
Ar chi t ect - Engi neer ;  " DO"  f or  Di st r i ct  Of f i ce 
( Engi neer i ng Di v i s i on or  ot her  or gani zat i on i n t he 
Di st r i ct  Of f i ce) ;  " AO"  f or  Ar ea Of f i ce;  " RO"  f or  
Resi dent  Of f i ce;  and " PO"  f or  Pr oj ect  Of f i ce.   Codes 
f ol l owi ng t he " G"  t ypi cal l y ar e not  used f or  Navy,   
Ai r  For ce,  and NASA pr oj ect s.

The " S"  c l assi f i cat i on i ndi cat es submi t t al s r equi r ed 
as pr oof  of  compl i ance f or  sust ai nabi l i t y  Gui di ng 
Pr i nci pl es Val i dat i on or  Thi r d Par t y Cer t i f i cat i on 
and as descr i bed i n Sect i on 01 33 00 SUBMI TTAL 
PROCEDURES.

Choose t he f i r st  br acket ed i t em f or  Navy,  Ai r  For ce,  
and NASA pr oj ect s,  or  choose t he second br acket ed 
i t em f or  Ar my pr oj ect s.
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**************************************************************************

Government approval is required for submittals with a "G" or "S" 
classification.  Submittals not having a "G" or "S" classification are 
[for Contractor Quality Control approval.][for information only.  When 
used, a code following the "G" classification identifies the office that 
will review the submittal for the Government.]  Submit the following in 
accordance with Section 01 33 00  SUBMITTAL PROCEDURES:

SD-02 Shop Drawings

Heater Installation Drawing

SD-03 Product Data

Electric [Unit][ and ][Cabinet] Heaters

Electric [Baseboard] [Sill] [Pedestal] Units

[ Electric Infrared Heater

] Thermostat

Unit Thermostat

[ Infrared Heater Thermostat

] SD-10 Operation and Maintenance Data

Electric [Unit][ and ][Cabinet] Heaters , Data Package 5

Electric [Baseboard] [Sill] [Pedestal] Units , Data Package 5

[ Electric Infrared Heater , Data Package 5

]   Submit in accordance with Section 01 78 23  OPERATION AND 
MAINTENANCE DATA.

PART 2   PRODUCTS

2.1   ELECTRIC [UNIT][ AND ][CABINET] HEATERS

UL 1025 ; wattage, voltage, phase, number of steps,  watts and cubic meter 
per second  Btu/hr and CFM  as indicated.  Provide control-circuit terminals 
and single source of power supply.  Heaters 5 Kw and larger shall be 
3-phase, with load balanced on each of the three phases.  Limit leaving 
air temperature to  60 degrees C  140 degrees F  with entering air of  15 
degrees C  60 degrees F .

[ 2.1.1   Enclosure

**************************************************************************
NOTE:   UL 1025 pr ovi des encl osur e const r uct i on 
r equi r ement s t hat  ar e adequat e f or  i nst al l at i on i n 
or di nar y l ocat i ons.   Use t hi s par agr aph f or  heat er s 
t o be l ocat ed i n ar eas wher e t he heat er  may be 
subj ect  t o abuse.

**************************************************************************
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Minimum [20] [_____] gage steel.

] 2.1.2   Heating Element

Nickel chromium heating wire element, free from expansion noise and 60 Hz 
hum.  Embed element in magnesium-oxide insulating refractory.  Seal 
element in high-mass steel or corrosion-resisting metallic sheath with 
fins.  Enclose element ends in terminal box.  Provide not more than six 
fins per  25 mm  inch .  Limit fin surface temperature  285 degrees C  550 
degrees F  at any point during normal operation.

2.1.3   Controls

Include limit controls for overheat protection of heaters.  For remote 
thermostatic operation, provide contactor rated for 100,000 duty cycles.[  
Provide a control transformer to supply 120-volt thermostat control 
circuit for each heater.]

2.1.4   Wiring

Completely factory-prewired to terminal strips, ready to receive branch 
circuit and control connections for  60 degrees C  140 degrees F  [copper][ 
or ][aluminum] wiring.

[ 2.1.5   Accessories

**************************************************************************
NOTE:   These accessor i es ar e not  i nt egr al  component s 
of  el ect r i c uni t  heat er .   Del et e t hi s par agr aph i f  
not  r equi r ed.

**************************************************************************

Provide fan switching devices to independently operate the fan motor for 
summer ventilation and winter heat recovery.

] 2.1.6   Thermostat

**************************************************************************
NOTE:   Choose i nt egr al  or  space t her most at ,  except  
f or  r est r oom f aci l i t i es and bat hr ooms,  modi f y 
par agr aph t o pr ovi de t i mer  cont r ol  wi t h maxi mum t i me 
set t i ng of  30 mi nut es.

**************************************************************************

Provide tamper resistant [integral] [space] thermostat, adjustable without 
requiring removal of heater components.  Thermostat operating range shall 
be approximately  10 degrees C  50 degrees F  to a maximum of  [24] [_____] 
degrees C  [75] [_____] degrees F  with operating differential of  0.5 
degrees C  3 degrees F  or less.

2.1.7   Disconnect Means

Provide factory-installed safety disconnect switch [in the housing or in 
an auxiliary matching control section] [in combination with thermostat] 
with "off" position marking on the face plate.

[ 2.1.8   Outdoor Sensor

Provide outdoor sensor with sunlight-and-rain protection shield.  The 
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sensor shall provide a positive heater shut off when outdoor air 
temperature is  18 degrees C  65 degrees F  or higher.

] 2.2   ELECTRIC [BASEBOARD] [SILL] [PEDESTAL] UNITS

UL 1042 ; wattage, voltage, phase,  heat in watts  Btu per hour output 
indicated.  Provide units complete with heating elements, mounting 
brackets, end closures, splice plates, interior and exterior corners and 
accessible wiring compartment.  Limit outlet air temperature and enclosure 
surfaces to  93 degrees C  200 degrees F  under continuous operating 
conditions.

2.2.1   Enclosure

**************************************************************************
NOTE:   UL 1042 pr ovi des encl osur e const r uct i on 
r equi r ement s t hat  ar e adequat e f or  i nst al l at i on i n 
or di nar y l ocat i ons.   Sel ect  heavi er  gage mat er i al s 
f or  uni t s whi ch may be subj ect  t o abuse.

**************************************************************************

Fabricate from [steel][ or ][aluminum] [not less than [18] [_____] gage.]  
Provide [galvanized] [factory applied rust-inhibiting paint] [factory 
primed for field painting] [manufacturer's standard] [_____] finish.  
Locate terminal blocks for branch circuit conductor [and control wiring] 
connections from the [bottom] [rear] [[right] or [left] side] [as 
required].  Wiring shall conform to NFPA 70 .

2.2.2   Accessories

Where continuous wall-to-wall installations are indicated, provide 
accessories; including corner fittings, fillers, splice plates, and end 
caps.  Accessories shall have the same profile as the basic unit, and 
contain no sharp edges.[  Provide for expansion of enclosure.]

2.2.3   Limit Control

Provide thermal overload and over voltage protection.

2.2.4   Disconnect Means

Provide factory-installed safety disconnect switch [in the housing or in 
an auxiliary matching control section] [in combination with thermostat] 
with "off" position marking on the face plate.

2.2.5   Unit Thermostat

**************************************************************************
NOTE:   Choose i nt egr al  or  space t her most at ,  except  
f or  r est r oom f aci l i t i es and bat hr ooms,  modi f y 
par agr aph t o pr ovi de t i mer  cont r ol  wi t h maxi mum t i me 
set t i ng of  30 mi nut es.

**************************************************************************

Provide tamper resistant [integral] [space] tool adjustable thermostat, 
without requiring removal of cabinet parts.  Thermostat, operating range 
shall be approximately  10 degrees C  50 degrees F  to a maximum of  [24] 
[_____] degrees C  [75] [_____] degrees F  with operating differential of  
0.5 degrees C  3 degrees F  or less.
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[ 2.2.6   Outdoor Sensor

Provide outdoor sensor with sunlight-and-rain protection shield.  The 
sensor shall provide a positive heater shut off when outdoor air 
temperature is  18 degrees C  65 degrees F  or higher.

] [ 2.3   ELECTRIC INFRARED HEATER

Comply with Section 23 82 00.00 20  TERMINAL HEATING UNITS.

][ 2.4   INFRARED HEATER THERMOSTAT

NEMA DC 3.

][ 2.5   CONTACTORS

NEMA ICS 2 , Enclosure Type [1] [_____].

][ 2.6   DISCONNECTS

**************************************************************************
NOTE:   I ncl ude t hi s par agr aph f or  i nst al l at i on wher e 
a separ at e di sconnect i ng means i s r equi r ed by NFPA 
70,  Ar t i c l e 424 Par t  C,  " Cont r ol  and Pr ot ect i on of  
Fi xed El ect r i c Space Heat i ng Equi pment . "

**************************************************************************

Disconnect.  UL listed.  [Enclosed [fused] [non-fusible] switch, rated 
[_____] volt, [_____] phase, [_____] wire, NEMA Type [1] [3R] enclosure.] 
[Enclosed molded case circuit breaker, rated [_____] ampere, [_____] volt, 
[_____] poles, NEMA Type [1] [3R] enclosure.]  [Disconnect shall be 
capable of being locked in the open position.]

] PART 3   EXECUTION

3.1   INSTALLATION

Install in conformance with the approved heater installation drawing , 
NFPA 70 , UL listing, and manufacturer's instructions, with necessary 
clearances for air circulation, maintenance, inspection, service testing 
and repair.  Connect to electrical supply in accordance with Section 
26 20 00  INTERIOR DISTRIBUTION SYSTEM.

3.1.1   Unit Heaters

Mount units plumb, square and level with ceiling and walls.

3.1.2   Cabinet Heaters

Where recessed mounting is indicated, seal entire recessed opening from 
exterior wall cavities, and provide a minimum  15 mm  1/2-inch  thick rigid 
fire resistant insulation on the wall behind the cabinet.[  Verify 
manufacturer's clearance requirements from electrical cords, drapes, and 
other furnishings.]

3.1.3   Remote Thermostat

Mount remote room space thermostats [ 1375 mm4 feet 6 inches  above finished 
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floor on wall] [or as indicated].[  Connect remote thermostats with 
conduit and wiring to heaters as indicated.]

[ 3.1.4   [Baseboard] [Sill] [Pedestal] Heaters

Verify manufacturer's clearance requirements from electrical cords, 
drapes, and other furnishings.

][ 3.1.5   Electric Infrared Heaters

Comply with Section 23 82 00.00 20  TERMINAL HEATING UNITS.

] 3.2   FIELD QUALITY CONTROL

Provide necessary personnel, instruments, and equipment to perform tests.  
Notify the Contracting Officer [5] [_____] working days prior to scheduled 
testings and locations.

3.2.1   Field Inspection

Prior to initial operation, inspect installed equipment for conformance 
with drawings and specifications.

3.2.2   Insulation Resistance Tests

Test 600-volt wiring to verify that no short circuits or grounds exist.
Tests shall be made using an instrument which applies a voltage of 
approximately 500 volts and provides a direct reading of resistance in 
ohms.

3.2.3   Operational Tests

Test equipment circuits and devices to demonstrate proper operation.Test 
each item of control equipment not less than 5 times.
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APPENDI X A

DESI GN I NFORMATI ON:   ELECTRI C UNI T AND CABI NET HEATER

Unit 
No.

KW Volts Phase No.  of  
Steps

Watts  
Btu/hr

Cubi c Met er  
Per  Second CFM
 Ai r

Mounting 
Heights

Remarks

ELECTRI C BASEBOARD,  SI LL AND PEDESTAL HEATERS

Unit 
No.

KW Volts Phase  Wat t s Bt u/ hr  Out put Remarks

ELECTRI C I NFRARED RADI ANT HEATERS

Type 
Letter

Watts Volts No.  of  
El ement s Per  
Fixture

Beam 
Spread

Fixture Mounting Remarks

        -- End of Section --
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