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FOREWARD

In 1977, the Legislature of the State of Fliorida enacted into Taw
codes and/or requirements designed to insure that new buildings con-
structed in the State would be more energy efficient than had been
previously experienced.

The 1980 Legislation changed the 1977 rules by requiring all
jurisdictions within the State to adopt a uniform code entitled "The
Model Energy Efficiency Code for Building Construction" hereafter re-
ferred to as the FMEE Code. The FMEE Code was modeled after ASHRAE
standard 90-75 entitled "Energy Conservation in New Building Design"
copyrighted in 1975 by the American Society of Heating, Refrigerating,
and Air Conditioning Engineers, Inc.

Charged with the enforcement of the FMEE Code were the local build-
ing officials and building inspectors who were to refuse to issue con-
struction permits for buildings not meeting the requirements of the code.

The 1980 Legislature supplemented the requirements of the code by
enacting into law exemptions to the State sales tax plus prescriptive
requirements dealing with equipment and construction techniques.

This report contains:

1. A review of those parts of the "Energy Legislation" en-
acted in 1980 which were found to adversely impact on the
FMEE Code or which were not in accord with sound engineer-
ing practice.

2. A review of certain requirements of the code which in-
vestigation concluded were unenforceable,

3. Recommendations for possible new legislation and for
changes in the FMEE Code.
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SUMMARY

Conclusions

This study concludes:

1.1 That some of the "Energy Legislation" enacted into law in 1980

should be repealed.

1.2 That additional legislation prohibiting the sale of space

1.3

1.4

1.5

1.6

heating/cooling equipment and hot water heaters not meeting
the minimum requirements of the FMEE Code is required.

That -some of the more technical requirements of the FMEE Code
should be revised or deleted.

That minimum insulation requirements should be required by
the FMEE Code.

That many requirements of the FMEE Code may not be complied
with because of lack of enforcement due to:

a. Inadequate manpower
b. Lack of technical expertise of building officials

That additions to residential structures currently exempt from
provisions of the FMEE Code be made to comply with the Code.

Recommendations

2.1

2.2

2.3

2.4

2.5

House Bill 1506 should be revised to allow all “super” high
efficiency air conditioning units and heat pumps to be exempt
from the Florida sales tax - or that section of House Bill
1506 should be repealed.

The requirement of House Bill 1506 pertaining to the installa-
tion of heat traps on hot water heaters should be repealed.

The requirements of House Bill 1506 pertaining to stand by
Josses of gas fueled water heaters should be repealed.

The requirements of House Bill 1506 pertaining to the installa-
tion of time clocks on electric hot water heaters should be
repealed.

The requirements of House Bill 347 pertaining to the installa-
tion of connections on hot water heating piping for connection
to future solar or heat recovery systems should be repealed.
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2.6

3.1

3.2

3.3

3.4

3.5

3.6

3.7

3.8

4.1

Prescriptive legislation should be enacted prohibiting the

sale, in the State of Florida, of space heating/cooling and
hot water heating equipment which does not meet the minimum
requirements of the FMEE Code.

The FMEE Code should be revised to require a minimum of R-19
insulation in ceiiings or roofs of all new buildings not
exempt from the Code.

The FMEE Code should be revised to require a minimum of
R-2.75 insulation in the exterior walls of all new buildings
not exempt from the Code.-

The FMEE Code should be revised to reguire a minimum of R-11
insulation in floors built over crawl or unconditioned spaces.

The FMEE Code should be revised so that the thermostats
specified in Section 503.7(a) be required for non-residential
buildings only.

The first sentence of the first paragraph of Section 503.5 of
the FMEE Code which now reads:

"The air transport factor for each all-air HVAC

system shall not be less than 8.0"
should be changed to read:

"The air transport factor for each all-air HVAC

system should not be less than 8.0."

The FMEE Code should be revised to require that all additions
to residential structures conform to the minimum requirements
for insulation in walls, f]oors, roofs and/or ceilings.

The FMEE Code should be revised to prohibit the use of
electric resistance heating in all-air HVAC systems including
supplementary duct heaters used in conjunction with heat
pumps.

The FMEE Code should be revised to increase the combustion
efficiency of gas and o0i1 fired hot water heaters from
70% to 75%. :

Change all reguirements in the FMEE Code which cannot be
enforced into design recommendations.

Institute a training program for building inspectors on
methods for checking compliance with the FMEE Code.
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Discussion

2.1

House Bi1l 1506 exempts certain "super" high efficiency HVAC equipment
from the State of Florida sales tax. Not exempt are cooling only units
which use electric resistance elements as the primary source of heating.

1t would appear that the primary motive for the passage of this piece

of Jegislation was to encourage the purchase of high efficiency equip-
ment by offsetting the higher cost of the equipment with a rebate of the
49 sales tax.

A preliminary version of this report stated:

"In the '1980 Instruction Manual for Sections 8,9
and 9M' issued by the Governor's Energy Office and
dated May 1980, it states (page 8}
'Whereas in region 7, 8 and 9, (Charlotte,
Broward, Dade countries, the Keys etc.) it
makes more sense to specify a super high
efficiency air conditioning unit and elect-
ric strip heat or gas heat' (rather than to
install a heat pump).
Assuming that the above statement is technically
correct, homebuyers in regions 7, 8 and 9 are be-
ing discriminated against by the State if their
builder tries to follow the advice of the energy
office. In addition, the ability to enforce this
provision is questioned.”

Since this report will recommend the prohibition of electric strip

heaters in forced air systems (See Section 3.7) the preliminary comments

are no longer valid.

The recommendation is to revise this section of the Bill to include ali
"super" high efficiency units - or repeal the whole provision.
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Discussion -

2.2 House Bil11 1506 states:

"Water heaters sold for residential use, after
October 1, 1980, shall be installed with a heat
traPececsaccce

A heat trap is a device {see Figures 1 and 2) installed on the hot water
(discharge) side of a hot water heater tank which is intended to prevent
gravity water circulation in a dead ended piping system due to the dif-
ference in density (weight) between hot and cold water.

In the normal plumbing system, hot water remaining in the pipe between

the hot water tank and the plumbing fixture (sink, lavatory, bath tub,

etc.) valve will cool down after the valve is closed. In doing so, the
cooler water will become heavier than the warmer water in the hot water
tank, will flow back to the tank {(if the tank is at a lower elevation),
and be replaced by hot water rising from the tank. The hot water will,
in turn, lose heat and the process, just described, will repeat itseif.

If this situation occurs, and if the hot water piping is run in the in-
terior walls, or in the ceiling between floors of a building, the heat
Jost from the hot water pipes will reduce the heating requirements of
the structure in the winter. In the summer, however, we not only lose
the heat energy from the hot water but must remove this heat from the
structure with the cooling system.

The majority of buildings constructed in Florida are one-story single
family residential units most commonly built slab-on-grade or over a
crawl space, Hot and cold water distribution piping is normaliy run
under the floor or floor slab. The hot water pipes from the hot water
tank form a natural "heat trap" which prevents water circulation with-
out the addition of any "store-bought" plumbing fittings (see Figure 3},

Without either testing purchased "heat traps" or receiving reliable
test reports, it is doubtful that heat traps of the type offered for
sale by Trenton Pipe Nipple Company and others will produce the results
claimed.

What remains are a small number of two or three-story private residences,

apartment buildings where each tenant has their own hot water heater,
hotels and motels, commercial and multi-story office buildirgs.

Since tourism is a major industry in this State - hot water systems
should be designed with a re-circulating hot water system so that hot
water is available when the guests desire it without a long wait and
without wasting a large quantity of water. In this situation a "heat
trap" should not be installed.

Multi - story office buildings usually served by a single hot water

tank would also be designed with a re-circulating hot water system since

8
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THE TRENTON
HEAT TRAP

The purpose of a Heat Trap is to significantly reduce heat ioss due to radiation from
the piping leoding from a water heater.

The typical water heater has the hot water outlet at the top. From the cutlet there is a
short vertical run, a 90' elbow, and then a long horizontal run. The heat from

the woter in the horizontol run is radiated to the surrounding room, and the water
in the pipe cools Convection currents are then set up within the piping. The
cool water in the horizontat run being denser flows downward into the heater.
The hot water in the hecter, being less dense, flows upward into the horizontal run,
where its heat is then radiated into the room and the cycle repeated. Thus,
evenwhen there is no wster flowing inthe system, heat is being lost not only through
the walls of the heater but aiso through the piping system.

A Heat! Trap is a piping configuration where the outlet is located some distance
below the nigh point. (The vertical distance between the high point and the outlet

' is catied the "diop” of the Heat Trap and is the significant
meaasure of its efficiency.) The Trenton Heat Trap design
has been tested and proven.

A Heat Trop works because hot water is less dense than
cold water. The outlet of the Heat Trap is below its bigh
point, so the cold water from the piping will not flow
upward from the outiet to its high point. The hot waterin
the heater will not flow downward past the high point of
the Heat Trap into the piping Thus the convection currents
are broken and heat loss through the piping

significantly reduced.

 TRENTON
EXTERNAL |
HEAT TRAP |
; COMNECT
T . TO
: MOT WATER
TRENTON o ware
HEAT TRAP #HT-42
Figure 1 ALL TRENTON HEAT TRAPS ARE
_ LABELED INDICATING PROPER
Unit Cartorn 12 ' END TO CONNECT TO TANK, TO
Master Carton 72 ENSURE ENERGY-EFFICIENT
Buik (No unit Cortons) 250 Fer Shepping Container INSTALLAT!ON :
9
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Discussion - 2.2 Continued

the energy required to treat the water which would be wasted waiting for
the hot water to emerge from the faucet would probably equal the energy
lost by the piping system.

Since only a tiny fraction of new residential buildings would benefit
from the installation of a "heat trap" it seems illogical to require,
by statute, that all buildings have them.

The recommendation, therefore, is to repeal this portion of House Bili
1506.



Discussion
2.3
House Bill 1506 states:

"Water heaters fueled by natural gas or liquified
petroleum gas in any form sold or installed after
March 1, 1981, shall have a recovery efficiency of
75% or more and a standby loss in percent per hour
not exceeding the number determined by dividing 67
by the volume of the tank in gallons and adding the
result to 2.8."

ASHRAE 90-75 requires, effective January 1, 1977, a minimum recovery
efficiency of 75% (as did the early edition of the FMEE Code). The
FMEE Code issued October 1, 1980 requires an efficiency of 70%. ‘

It was originally contemplated to investigate the reasons for differ-

ences between the statute and the FMtE Code. However, a survey has

indicated that the majority of gas fired water heaters available for ‘
sale meet the requirement of House Bill 1506 with regard to combustion

efficiency.

Heat Output %%%gg

Heat Input %%%%)

(Gal/Hr) (Temp Rise-°F)(1)(8.33#/Gal)
Heat Input

Using the Relationship: EFF

The investigation revealed the following for a 30 gallon gas fired
water heater:

Recovery
Rate Heat Input
Retailer Heater Mfgr @90°F Rise BTU/Hour Efficiency
Sears & Roebuck Unknown 34.9 GPH 34,000 76.95%
Hughes Supply Rudd 32.8 GPH 32,000 76.84%
West Craftmaster 34  GPH 33,000 77.24%

Since it appears that units are available to meet the 75% efficiency
requirement - the FMEE Code requirement should be changed from 70% to
75%.

13
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Discussion - 2.3 Continued

ASHRAE 90-75 and the FMEE Code require hot water heaters to have a
standby loss (loss of heat energy from the water inside the tank thru
the insulation to the surrounding air) no greater than 67 divided by
the tank volume in gallens plus 2.3. -

Maximum loss allowed by:

House Bill 1506 | FMEE Code
L = b7 L = 67
Tank Volume t2.8 Tank Volume * 2.3

As indicated above, House Bill 1506 would allow a greater standby less
than the FMEE Code. It is therefore obvious that this portion of Bili
1506 should be repealed. o

The investigation of hot water heaters also revealed that the heaters
{both gas and electric) sold by Sears, West and Hughes Supply bore a
label indicating that they meet the requirements of ASHRAE 90-75.

This investigation also revealed that Lowe's of Gainesville had hot
water heaters for sale which did not meet the reguirements of either
House Bill 1506 or the FMEE Code. In addition, the Sear's 1981 Fall
and Winter catalog lists water heaters (not meeting the FMEE Code)
which cannot be sold in the states of California, New York, Oregon or
Virginia but can be presumabely soid in Florida. '

For additional discussion see Sections 2.6 and 3.8.

14
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Discussion

2.4
House Bill 1506 states:

"Electric water heaters equipped with resistance
elements as the primary heat source shall be in-
stalled with a 24-hour timer, but the timer require-
ments of this subsection shall not apply to any
electric water heater whose standby loss does not
exceeﬁ 4 watts per square foot of tank surface per
hour.,

The FMEE Code requires, in Section 504.2, that all automatic electric
storage heaters(s) have a standby loss not exceeding 4.0 watts/ft¢ of
tank surface area.

Since the FMEE Code already requires high efficiency insulation, the
only instances where the installation of a time clock could even apply
is: -

a. Where replacement heaters not meeting the standby
loss requirements of the FMEE Code are being in-
stalled.

b. Where alterations to buildings or to building systems
are being made the cost amounting to Tess than 30% of
the appraised value of the structure and non-conform-
ing heaters are being installed.

In the two instances cited above, the instaliation either would not be
inspected by the local building department (case a) or would not fall
under the reguirements of the code (case b).

According to a study made by Gulf Power, the addition of an insulating

blanket around non-code conforming water heaters is more cost effective
than the installation of a 24-hour timer. Because of this, and

because this report will recommend that no non-conforming water heaters
be offered for sale in the State of Florida the recommendation is

that this provision of House Bill 1506 be repealed.

15



Discussion -
2.5
House 8111 347 states in part:

"Solar water heating and waste heat recovery
requirement.---Notwithstanding the provisions
of ss 553.12 and 553.13, buildings for which

a building permit is obtained after October 1,
1980, shall be constructed with plumbing de-
signed to facilitate the future installation
of solar and waste heat recovery equipment for
water heating. The phrase-"facilitate the
future installation" means the provision of
readily accessible piping and pipe fittings to
permit easy connection of solar and waste heat
recovery eguipment for water heating........."”

The reguirements of this piece of Tegislation is similar to a bill
passed in 1974 and signed by the then Governor Reubin Askew,

10-B St Petersburg Yimes, Teesdoy,

Solar 77

i
i *
lmahine |
piUMBbING | -*
! o
| L
\S.¥ 4 % -
TALLAHASSEE ® ~ Al § _
homes bwdi in Florida after ji
Oct. 1 must have piumbing 1o | r
accommerate  solar  water | i} Y’ 2
heaters, urder a law siened . -
Monday by  Gov. Reubin WILLIAM GILLESP
Askew, « . - sporescred bill

Tne'sporsor of the bill, Sen.
Withemn  Giliesple,  D-New  prosrains be  establish
Smyma Eouch, said the law  train family physicians.
was needed becsuse of the » Eequire that pr i
high cost of modifying plumb-  schosls post bords 10:
ing in already-buil! houses tuitions if the schook
when installing solar water  Close.
heaters. ALSO SIGNED into ¥
A LILL REQUIRING that 5 Uiy} estabiishing crir
© the number 311 be establshed g Jacksorville, P
35 2 COMNON  eMerPenty  and Tampa o join the
number dn all aress aruund  eurrently in Tablahas
the state alwe wos. sizned into provizing $332.0%)
law by the poveror, &rate te pav ball e o

CLIPPING FROM THE ST. PETERSBURG TIMES
Figure 4
16
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Discussion - 2.5 Continued

The 1974 Bill was the first piece of solar energy related tegislation
passed by any state in the nation and it is still on the "books". This
Bi11 specifically required that all hot water heaters in new buildings:

a. be provided with a shut-off valve on the cold water
supply to the hot water heater.

b. be provided with plugged tees on both the cold water

inlet and hot water outlet pipes of the hot water
heater tank.

House Bill 347 while vague in it's language, is nothing more than a re-
statement of the Bill passed in 1974. .

Casual conversations with plumbing inspectors of various municiple and
county building departments indicated that the requirements of the 1974

Bii1 were never enforced (even by those inspectors who were familiar
with the legislation) because:

a. the major provision requiring the shut-off valve
was already a requirement of Tocal plumbing codes.

b. The addition of connections for solar systems
could-be easily and inexpensively accomplished
at the time the building is retrofitted for
solar or heat recovery. _

The recommendation is therefore to repeal this portion of House Bill
347,

17
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Discussion -

2.6

The provisions of the FMEE Code cover new construction and existing
structures undergoing renovation where the estimated cost of the reno-
vation exceeds 30% of the assessed value of the structures.

In the City of Gainesville two apartment compliexes, each having 40
apartments, had completely new heating and cooling systems installed in
1980 and 1981. Since the cost of the renovation did not exceed 30% of
the structures assessed value the new equipment installed was not re-
quired to conform to the Code. There now exists 80 apartments in
Gainesville which will add an unnecessary burden on the local utility
company.

In addition, the average 1ife of air conditioning equipment (specific-
ally the compressor) and hot water heaters is between 10 and 15 years.
Large numbers of low efficiency units installed before 1570 will soon
be ready to be replaced. The number of units replaced in future years
will probably exceed the number of units installed in new construction
as can be seen in the following table.

Number of Residential

Year . Units Constructed in Florida
1965 73,281
1966 66,594
1967 73,971
1868 107,626
1969 123,496
1570 106,198
1971 161,585
1972 283,800
1973 266,982
1974 110,794
1975 47,989
1976 66,691
1977 ' 108,052
1978 147,885
1979 173,345
1980 143,500

The recommendation therefore must be prescriptive in nature and must be
mandated by the Leg1s1ature and not the FMEE Code. This Legislation
should prohibit the sale, in the State of Florida, of space heating/
cooling and hot water heating equipment not meet1ng the minimum require-
ments of the FMEE Code. :

18
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Discussion

3.1

Most buildings constructed in the State of Florida are either built
with flat or pitched roofs.

In flat roof construction, the insulation is either an integral part
of the roof deck, or is placed over the ceiling below.

_— Poof Surface

H ’ H
e = Insulation
J i
§$<kﬁ\\\\\j::;7t§\§i>~Jbists or Trusses
L 1
! . i i L—Batt or Blown
Intvrior - <~ #<& Insulation
Finish : any
. b ./
Insulation as | o
Part of Roof
Deck Insulation over
Ceiling
C BN AN
Batt Insulation
Suspended Ceiling
with Insulation
Ficure 5 over ceiling

Tynical Flat Reof Constructian
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Discussion - 3.1 Continued‘

If the insulation is incorporated as part of the roof deck or is
placed above a ceiling which is directly fastened to the lower member
of the joist or truss it is virtually impossible to add additional in-
sulation without an extensive and costly re-working of the roof or
ceiling.

In pitched roof construction, the roof insulation is also either an
integral part of the roof deck or is placed over the ceiling below.

¥
2 o

f

3 d
: (Batt or Blown—In

\ Insulation
Intericr Finish

Figure 6

“Typical Pitched Roof Construction
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Discussion - 3.1 Continued -

If the insulation is incorporated as part of the roof deck or is

placed above a ceiling which is directly fastened to the lower portion
of the rafter, it is virtually impossible to add additional insulation
without an extensive and costly re-working of the roof or ceiling.

Even with pre-fabricated truss construction, if the pitch of the roof
is less than 5 in 12, it is extremely difficult to add additional insu-
lation except, of course, for the loose-fill type which is blown-in.

1f a calculation is made for the heat gain thru an average size Florida
residence we find the following:

135°F in attic

.~ Upper Air Film, R=0.61

Vs
fo----c-o------- “{ _ Insulation, R=?
SN /’H \ ;‘/-.‘.' 7:—‘.\ o \/
— —— ,__-1/2" Gypsum board, R=0.45
Fom e m e - 4
4 lower Air Film, R=0.61

" 75°F inside
1800 Sg Ft
ceiling

‘ Figure 7

Cross-Section Thru Ceiling

of Typical Florida Residence
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Discussion - 3.1 Continued

% Saving
Heat Gain % Saving Per Addi-
Heat = Compared Compared tional
Total Gain To Ceiling To Ceiling 31" of
Insulation Tkn. Resistance BTU/Hr W/0 Insul, W/0 Ceiling Insulation
0 1.67 64,671 - - -
31" (R-11) 12.67 8,524 56,147 86.8% -
6 " (R-19) 20.67 5,224 59,447 91.9% 5.1%
9 " (R-30) 31.67 3,410 61,261 94.7% 2.8%
12 " (R-38) 39.67 2,722 61,949 95.8% 1.1%

The data presented above indicates (ignoring the addition of insulation
to the un-insulated ceiling) that the effectiveness of additional in-
crements of insulation decreases after the installation of 9" of

fiberous glass insulation.

In Florida, since the more popular builder supply companies do not
carry §" thick insulation, to accompiish an R-30 value a combination
of 6" batt and 3" of blown must be used which increases the installation

cost,

The recommendation is therefore to have the FMEEC require a minimum
thickness of insulation equivalent to R-19 in all roofs or over all

upper floor ceilings.
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Discussion -

3.2

Most buildings constructed in the State of Florida have exterior walls
of masonary or frame construction.

Frame construction is generally accomplished using vertical 2"x4" or
2"yv6" wood studs spaced on 16" and 24" centers respectively. Spaces
between the studs are normally filled with batt type insulation.

Masonary walls {cement block ) either have no interior finish or have
an interior finish consisting of drywall,plaster, or paneling fastened
to 1"x2" furring strips which have-been nailed to the inside surface of
the block wall. The furring strips effectively form a 3/4-inch void or
air space behind the interior finish. Prior to the enaciment of the
FMEE Code into law the voids were usually unfilled. Under the pro-
visions of the FMEE Code, "block" walled buildings with an air space
between the furring strips can and do comply with the requirements. To
add insulation to the wall at a later date is a virtual impossibility
without removing and replacing the interior drywall, plaster, or panel-
ing.

The fact that filling the void between the furring strips with insula-
tion may not improve the wall's thermal response in the summer due to
the mase effect of the masonary is recognized. The addition of
inexpensive expanded polyatyrene insulation, R-2.8, (material cost
aporoximately 13 cents/ft%) will reduce heat losses in the winter thru
masonary walls by approximately 25%. The total increase in cost for
the average 1800 square foot house should be no greater than $200.00.

The recommendation is therefore to have the FMEE Code require a minimum
thickness of insulation equivalent to R-2.75 in all walls.
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Discussion
3.3

Section 502.2(a) - 2 (Type Al and A2 Residential Buildings) and
Section 503.3(a) - 2 (A1l Other Buildings) require a minimum thermal
resistance for floors over unheated spaces of 3.33 for Type Al and A2
Buildings and between 3.33 and 2.5 for other buildings depending upon
the climate area.

An unfinished wood floor without insulation over a c¢rawl or unheated
space has a thermal resistance of 2.5. This type of installation
satisfies the requirements for Zone 9 (the Keys).

The additijon of carpeting and a rubber pad would increase the totatl
resistance to 3.7 and would now meet the minimum thermal reguirements
for any type building in any location in Florida.

ASHRAE Handbook - 1981 Fundamentals states:

"A crawl space can be considered a half basement. To
prevent the ground moisture from...causing a condensa-
tion problem..., most of the crawl spaces are required

to be adegquately vented all year around. However, vent-
ing the crawl space in the heating season does bring the
crawl space temperature close to that of the outdoor air |
temperature. This may cause substantial heat loss from
the indoor space.”

Since the floor area over a crawl space is eguivalent to the ceiling
area, it would seem only logical to provide somewhat equivalent thermal
resistance in-both the floor and ceiling/roof.

The recommendation is therefore to have the FMEE Code require a min-
imum of R-11 in all floors over crawl or unheated spaces.
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Discussion

3.4
Section 503.7 {a) of the FMEE Code states:

"Temperature Control. Each HVAC system shall be
provided with at Teast one adjustable thermostat
for the regulation of temperature. Each thermo-
stat shall be capable of being set as follows:

1. Where used to control heating only, a maximum
temperature setting of 75F.

2. Where used to control cooling only, a minimum
temperature setting of 70F.

3. Where used to control both heating and cocoling,
it shall have a maximum heating mode tempera-
ture setting of 75F and a minimum cooling mode
temperature setting of 70F and shall not be
capable of operating the system heating and
cooling simultaneously. It shall be adjustable
to provide a temperature range of up to 10F be-
tween full heating and full cocling, except as
allowed in 503.3 (c) 4b."

The response to the survey questions pertaining to this requirement of
the Code was: :

1. 42% of those responding indicated that they did
not check for compliance.

2. 54% of those responding indicated either that
this requirement be deleted from the Code or
that they had no opinion on leaving it in or out.

In order to meet the requirement for a structure which is both heated
and cooled (which is the case for practically all buildings constructed
in Florida) a double or dual thermostat (essentially two units in one)
usually must be used.

This investigation determined that.there are at least four manufactur-

ers who produce thermostats purporting to meet the requirements of the
Code. They are:

1. Barber Coleman See Figure(s) 8 & 9

. 2. General Electric Co. See Figure(s) 10 & 11

See Figure(s) 12 & 13
See Figure(s) 14, 15, 16 & 17

3. Honeywell, Inc.

4. Johnson Controls
25



Two-Position Electric Duplex Thermostats
Heating/Cooling Energy Deadband

THE TC-1161 SERIES

This series featyres two complete thermostiats under one
Cover with two setpoints and twe dial ranges

The TC-1161 can be used with an AT-600 sub-base or auto-
malc day/might switch on heating-only sysiems 10 provide
nght sethack.

The TC-1161-497.-520 and -531 can be used with an AT-800
sub-base or aquastal on heating/ coohng systems 1o provide a
positive changeover belweer heating and cooling modes.

A geadband can be esizblished between heating and cooling.
in which no energy is consumed.

Dial stop pins ailow field lock:ng or limiting of setpoint.

Energy-conserving dlal ranges keep the thermostat from
being set unnecessarily high or low.

TC-1161 )
Typical Thermal
Cifterential
NIGHT

SETBACK
ENERGY
SAVINGS

T 1

N —

TC-1161-479
TC-1181-530
TC-1181.531

NO HEATING
OR COOLING
ENERGY
CONSUMED

="

T ]
60° 6;5' 70° l 75°

$jejsow ey ] 914130¢3

P LT MELY

60° 65° 7Q° 75° 55° 80° Bs* oG
[ . 1 Normal
N:ght Energy-Conserving Normai Heating Setpoint Cooling
Setpoint Setpornt Setpont Energy-Conserving Setpoints
HOW YOU CAN SAVE ENERGY PRODUCT FEATURES
* Save approximately 3% per degree by lowering the heat- s Factory ortield setpoint adjustmertt meets ASHRAE guide-
ing setpoint. Iings.
» Save cooling energy by raising the cooling setpaint, * Coveroplions provide setpoint securlty and heip you real-
¢ Eliminate the temptation to set thermostats unnecessar- ize your projected energy savings:
ily high or low with special energy-conserving dial ranges. - External. internal or key setpoint adjustmen!
- . . - | T =1 .
® Be sure yourealize projected savings by locking in your E)c;f::glijci:lesr,lz; ':lf;n" adjustment
. . - |
energy-conserving setpoint with dia! stop pins. ' .
oy g selp PP - Exposed, conceaied or omitled thermorneter
* Save up to 16% annually using a 10°F night setback. . .
P ’ y usinga 10 E * Heat gnd cold ansicipation {standard on TC-1161-530, -
* Consume NO hesaling or cooling energy when space 531} Improves occupant comfort.
terperatures are in a comfortable range. Establish an ) )
energy deadband between heating and cooling modes. ® Optionalnight setbaclfprov:des substantial energy savings.
® Increase system efficiency by preventng heating and
cochng equipment from operating simultaneausty.
Switch Dial Range
Normal Application . Part No.
o Ape ° Action Left Right :
Heating with Nignt Setback SPDT (2) ES-B5°F 55-85°F TC-1181
Low or Line Voliage Heating/Cooting SPST (2) 75-100°F (cooing) £5-75F {heaung) TC1161479
Low Voltage Healing/Cooling SPST (2) 75~100G*F (cooing) 55-75*F (heaung) TC-1161-530
Line Voitage Heaung:Cooling SPST (2) 75-100°F (coolng) 55-75°F (heatng) TC-1161:531
Figure 8
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. A positve changeover between heating and cooling is reguired,

Proportional/Two-Posiiion Electric Duplex Thermostats
Heating/Cooling Energy Deadband

THE TPC-10000 SERIES . i

This series teatures two thermostats under one cover with two
setpoints, two dial ranges and two oulpuls.

Onethermagstatis a proportional Microltherm 2. the otherisa
two-position SPDT thermastat. The user can select propor-
ticnal cortrol for keating and two-position contral for cooling
{or nignht fan operation). alternately. proportional coshng con-
trol ang two-posiian heating control are availabie.

and an energy deadband between healing and cooling can
be established.

Dial stop pins allow field locking or imiting of setpoint. Energy-
conserving dial ranges keep the thermostat from being set
unnecessarity high or low.

PROPORTIONAL HEATING,
TWO-POSITION COOLING

Typical System Typical Thermal
Throttling Range Dtferential

NO HEATING
OR CQOLING
ENERGY
CONSUMED

1 1 |
70° | 75° gop* B3¢ e

Normal
Setpont

Eneray-Conserving

Energy-Conserving
Setpoint -

Seipoint

PROPORTIONAL HEATING,
TWO-POSITION COOLING

Typical Thermat 1 ] Tvpica! System
Difterential I ] Thretihng Range
St ] x | pA RS+
b

NG HEATING
OR COOLING
ENERGY
CONSUMED

T
50° 55 60° 65° 70°

T
75°

Energy-Conserving go!rmil‘ Energy-Conserving
Saiport €lpo: Satpoint
Figure 9
27



p———

1 -

INSTALLATION INSTRUCTION

PNEQRMATION CONTAINED W THNS iNSTRLCTION SUBJECT TO CHANGE WATHOUT NOTICET

(BAY28X161) WEATHERTRON® THERMOSTAT (MANUAL)

R ‘' R

[ -
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Figure 1. BAY2BX161 Thermostat

SPECIFICATIONS

Type: Weathertron® Thermostat Cat. No. BAY28X161
Featuring Qutdoor Anticipation.

Range: 45°F. to 75°F. on heating cycle. 70°F. to 95°F.
on cooling cycle. There are mechanical stops to prevent
lever setting for heating above 75°F. and cooling below
70°F.

Adjustment Means: Separate setting lever for heating and
cooling control. 5°F. minimum difference between heating
and cooling, and 1.5°F. maximum difference between the
two heating stages.

Scale Markings: & degrees per d.vxsxon numbered every 10
degrees.

Dimensions: 6.3 x 2.75"" x 1.94".
Finish: Gold and dark brown.

INSTALLATION

Location: Locate the thermostat on an inside wall, since the
temperature of outside walls varies with outdoor conditions.

The position on the inside wall must not be less than 18

" inches from the junction with an outside wall.

The location should permit a free fiow of room air over the
thermostat.

18-HD15D3 ‘

= . —.18t Printing, 1980 _.

The vertical location should be between three and five fe |

above the floor. The lower mounting has the advantage
being more nearly in the zone of occupancy but is subject
furniture interference and to tampering by children.

Having made a tentative selection of the best mounting !
cation, check against the following possible objections;

(a} Steam pipes, water pipes, or warm air stacks in ad;
cent partition space.

(b) Cold, unused room on opposite side of partition.

(c) Kitchen range on opposite side of partition.

{d} Subject to radiation from fireplace or direct sun effe
from windows.

(e) Subject. to drafts from stairwells or outside doors.

{(f} In direct path of air currents from air delivery registe:

(g} Heat from nearby floor lamps, radios, or televisic .

sets, .

Try to determine more than one desirable thermostat loc
tion. Then let the home owner make the final choice of or
of the good thermostat locetions you have selected.

MOUNTING AND WIRING

1. The thermostat is specially packed for shipment. Ho:
ever, it must be handled carefully.

2. After checking the wiring diagrams and electrical conne
tions run the low-voltage cable to the thermostat location.

3. Lead the 24 volt cable through the large opening in t&
sub-base to the terminals indicated in Fig. 2.

4. Fasten the sub-base to the wall. Care must be taken :
mount the thermostat in a level position for proper oper.
tion of the calibrated mercury switches. It is suggested that
carpenter’s level be used to facilitate this leveling. Conne.
leads to sub-base terminals per hook-up diagram of the Un:
Push excess cable back into wall and plug wall opening wit
putty or caulking material to prevent drafts from afectir
thermostat. Mount thermostat onto sub-base and tightan =
circuit screws.

0 G ¥ X B Y O i oFF
@ & ® E‘é @] l near FEOOJ coot
| T auto EE3]_] ow
D ) ﬂ
’ ., vosm ]
| ——
0 = j X E—wIsnG
© .| @ © = =
E_—,_.__:]. - Q [ = [ 1 HEAT . HEAT
o FOR BAY28X161 1ol o WEATHERTRON®
Figure 10 28 _



J

N
~

I
,

INSTALLATION INSTRUCTION

GMEDRMATION COMTAINED iy THIS sS TRUCTION SUBIECT TO CHAMGE WATHOUT NMOTICEY

“18-HD18D1 --

“~ist. Printing 1879

o
W wial TS oo
w &R nww
AT -~ L] ran
awic B ] o

0 |
AR NS R e - g(
L R ] % ¢

crminas @ sustaic

FtGURE 1. BAY28X163 THERMOSTAT

SPECIFICATIONS )
Type: Heat/Cool Thermostat Cat. No. BAY28X163.

Range: 45°F to 75°F on heating cycle. 70°F to 95°F
on cooling cycle. There are mechanical stops to prevent

lever setting for heating above 75°F and cooling below
70°F.

Adjustment Means: Separate setting levers for heating and
cooling control. B*F minimum difference between heating
and cooling. -

Scale Markings: 5 degrees per division, numbered every
10 degrees F,

Dimensions: 6.3" x 2.75" x 2.09",

LOCATION

Location: Locate the thermostat on an inside wall, since
the temperature of outside walls varies with outdoor
conditions. * ‘

The position on the inside wall must not be less than 18

inches from the junction with an outside wall.

The vertical location should be between three and five
{feet above the floor. The lower mounting has the advantage
of being more nearly in the zone of occupancy but is sub-
ject to furniture interference and to tampering by children,

The location should permit a free flow of room air over
the thermostat. '

Having made & tentative selection of the best mounting
location, check against the following possible objections:

1. Steam pipes, warter pipes, or warm air stacks in adja-
cant partition space.

2. Cold, unused room on opposite side of partition.
3. Kitchen range on opposite side of partition,

4, Subject to radiation from fireplace or direct sun effect
from windows. Figure 11 '

* BAY28X163 HEATING/COOLING THERMOSTAT
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§. Subject to drafts from stairwells or outside doors.
6. in direct path of sir currents from air delivery registers.
7. Heat from nearby floor lamps, radios, or television sets.

Try to determine more than one desirable thermostat
location, Then let the home owner make the final choice pf
one of the good thermostat locations you have selected,

MOUNTING AND WIRING

Having selected the most desirable location, proceed with
mounting and wiring,

1. The thermostat is specially packed for shipment.
However, it must be handled carefully,

2. Remove cover from the thermostat, See Figure 1.

3. Remove the three {3) screws securing thermostat to
sub-base. See Figure 3,

4. Mark the two mounting holes using the sub-base as a
template, see Figure 2, Locate cable hole between the two
mounting holes.

5. Drill the three {3) holes previously marked on the wall,
CAUTION: Disconnect Power.

6. After checking the wiring™ diagrams and electrical
connections run the low-voltage cable to the thermostat
location., :

7. Lead the 24 volt cable through the large opening in
the sub-base. See Figure 2,

" B. Fasten the sub-base to wall with screws provided, or
.with 2 No. 6 - 32 x %" pan head screws if attached to a

wall box, Care must be taken to mount the thermostat in a
level position for proper operation of the calibrated
mercury switches, It is suggested that a carpenter’s level
be used to {acilitate this leveling.

CAUTION: Strip wires 1/4” back, Do not permit naked
wires to touch any metal components at base,

9. Connect leads to sub-base termninals per field wiring
diagram of unit. Push excess cable back into wall and
PLUG WALL OPENING WITH PUTTY OR CAULK-
ING COMPOUND to prevent drafts from affecting thermo-
stat, Tighten all circuit screws and mount thermostat on-
to sub-base and secure with screws remaved in step 3 above,
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WBB4 B continued

thermostats

i

HUMIDITY

n?.r':::n APPLICATION CONTROLLER | | :nucz DIFFERENTIAL| INCLUDES
. BWITCHING
( WES4B1007 | Conirols heatingtooling snd Sprt; switch 1010 35 2103 TB7F Thermostet, 0539 Switch-
humidification tystemns, makes on RH | percent. percent RM. ing Subbase, humidistat.
Jdecrease

! Figure 12

- DSP1532 DISPLAY CASE

LOW VOLTAGE THERMOSTATS

DSP1338 DISPLAY CASE

HOLDS THE W884 COMFORT CONTROL CENTER OR
Te0B2 OR TeBB2 CHRONOTHERM THERMOSTAT
{NOT INCLUDED).

Used for display and safes demonstrations. Brown vinyl
case. Black velvet interior. Approximate Dimensions:
10x6-1/4 x 3-1/4in, {254 x 158.8 x B2.6 mm].

SPECIAL CARRYING CASE WITH SPACE FOR DIS-
PLAY BOARD AND 2 THERMOSTATS.

Walnut grained display board has prepunched holes for
mounting TBOB2, TBD84, TBB2, T87, WBB4. Space for
additional sales material. Case Color: Black. Approxi-
mate Dimensions: 17 x 11-3/4 x 4 in. [431.8 x 288.5 x
101.6 mm].

MEETING DEPARTMENT OF DEFENSE SPECIFICATIONS

(Department of Defense [DoD] Manual 4270.1-M)

See SPECIFICATIONS and order table below for heating, cooling, and heating/cooling
thermostats meeting DaD standards.

Ta0R2

TRADELINE :
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thermostats

SPECIFICATIONS:
' ELECTRICAL ANTICIPATOR
MODEL RATING HEATING COOLING SWITCHING DIMENSIONS
8?7 1.5 »mp at IV ac. Ad). 0.1 10 1.2amp. { Fixed 0t 1.5 amp, Spadt 31/4 in. [B2.6 mm]| che.,
24 10 30V ac, 1-1/2in [38.1 mm] desp.
T822 1.5 amo ot 30V sc. Ad). 0.18 0 0.80 - Spst 4-3/4in. [120.7 mm] hgh,
MO, 2-7/8 in. [73.0 mm] wide,
75822 0.1 amp 81 750 mV Fixed resistor. - 1.1/8in [28.6 mm] deep.
T872 Heaung~1.2smpat | Adj.01to1.2amp | Fixed 0 to 1.5 anp, Spst 3-8/16 in. [30.5 mm] Righ,
30V ac at aach stage. sach 1tage, 24 10 30V ac. 5-5/8in. {142.9 mm| wida,
Cooling~1.5 smp a1 25/16 in. [58.7 mm) deep.
30V &
T882 1.5 amp at 30V . Adj. 0.1 to 1.2 emp. - Spdt 3-3/8 in. [85.7 mm] high,
61/16 in, [154.0 mm] wide,
2-1/8 in. {540 mm] deeo.
T8G82 1.5 amp at 30V ac. Adp 0.1 10 1.2 amp. - Spdt 4-1/16 in. [103.2 mm] high,
: . 6-23/32 in, [170.7 mm! wide,
2-1/4 in. [57.2 mm] deep.
TBOB4 1.5 amp a1t 30V ac. Adj. 0.1 to 1.2 amp. - Spdt 3-3/Bin, [85.7 mm] high,
61/16 in. [154.0 mm] wide,
2-1/8in. 54 0 mm] deep.
ORDER NUMBER APPLICATION SET POINT RANGE FEATURES ADDITIONAL
TBTF 2816 Huating only, 38 T2F (322C) Locking cover. Includes wallplate and
No thermometer. SCTEWS.
TB7F2824 Cooling only, 78112 F [26-44 C} Locking cover. .
. No thermomerer.
T822D1719 Heating onty, 45 75 F {7-24 C) Nc thermometer. For wall or vertical outlet
TS822A1161 Heating only, 45 75;F [7-24 C] N¢ therrmmomerer. box mounting. Two
750 mV apph- scrows furnished for wall
cations. : mounting,
T872A1261 1-stage heating. | Heating: 40-72 F Locking cover, Separate levers for heating
1.stage cooling [422C) Na thermomaeter. and cooling set pointcon-
Cooling: 78-90 F trol. Setpoin: lever ranges
[26-32 C] - not adjustable,
TE72C1400 2-stage heating. Heating: 40-72 F Locking cover.
1-stage cooling [4-22C] ' No thermometer.
Cooling: 78890 F
[26-32 C]
T882A12B6 Heating only, 4575 F [7-24 C] No thermometer. Incluaes 2- or 3-wire wall-
Maximum 65 F {18 C) during | plate and scraws, AT75A
. setback period, Clock Trans!crmar,
T80B2A1296 Heating only, 38-72 F 1322 C) Locking cover; tever locking With program advance
. wrews, No thermomerer, button, 2- or 3- wire wall-
Meximum 85 F [18 C] during | plate and screws.
wetback period.
TBOB4B1011 Heating oniy. 38-72 F i3-22 C} Lever locking screws. No Provides tempearature set-
' thermometer. back.
Figure 13 31




Catalog Section T
Series TS52
Bulletin No. 3823-B

Supersedes 3823-A

mS s

Johnson Controte. Inc.
Penn Dvision

2227 Camgen Court
Oak Broow 1L 60521

Series T52
Low Voltage Multi-Stage Thermostats
With Automatic Changeover

Application

These low voltage thermostats
control temperature by opening
and closing circuits to heating
and ‘or cophng equipment in
response to room temperature
changes They are for applications
where automatic or manual
switchover of single or muitiple
heating and cooling stages

is required.

pes TS2AAE TS2AGE and
S2BGE meet DOD Specitications.

Features
—One or two-stage operation,

-—Automatic or manual swilchover
from heating to cooling.

—Incividual heating and cooling .
thermostats.

—Roll type temperature gials
with locks.

~~Models with DOD Specification
have permanent dial limit stops.
Maximum heating set point is
75F (24C). munimurm cooling
set point is 75F (24C).

HEAT oLy
ANTICI®ATOR ANTITIPATOR

o T
o —a~

e &

Fig. 2—interior view of Type
Number TS2AEA.

Figure 14

~—Mercury switches provide sitent,
dust free contacts,

—Bimetal thermometer is standard.

—Locking metal cover.

—Adjustable heating anticipation,
fixed cooting anticipation.

General Description

The Series T52 thermostat is
desirable where automatic
operation of air conditioning and
heating equipment is required,

The system automatically switches
{or may be manually selected) to
heating or cooling. as needed;
however. a mechanical interlock
prevents heating and cooling from
being connected at the same time,
These thermostats are available
with one or two-stage operation on
heating and cooling systems.
Seguential contacting of
two-stage units is provided through
common actuation.

Each mode! has two separate,
hermetically sealed, mercury switch
thermaostats...one for heating and
one for cooling. Individual set point
dials allow seiecticn of the desired
beating and cooling temperatures.

Each thermostat has set point d:al
iocks and a locking cover to
prevent unauthorized adjustments.
After the desired settings are made,
each dial may be heid in place

by a screwdriver adjusted clamp
located under the cover. See Fig. 2.
The cover is attached to the
sub-base by twe Alien head screws
to discourage removal by
unauthorized personnel.

Fig. 1—Exterior ot Series T52 with
Fan and System switches.

Optional Constructions

Thermometer: Standard on all
types. Thermostats are avaitable
less thermometer, on quaniity
orders.

Adapter Plate Kit: Kit No.
PLT35A-600 is available when a
vertical thermostat 1s renlacag or
when a Series T52 thermaostat is
mounted on a vertical outlet box.
The adapter plate 1s 45" x 475",
beige piastic.

Repairs and Replacement

Field repairs must not be made.
Replacement thermosiats may be
‘oblained from the nearest
Penn-Baso Wholesaler. When
ordering a replacement thermosiat,
specify Product Number and

Serial Number as shown on cover
tabei of the thermestat.

Ordering Information

To order. specify complete

Product Number. If thermosiats
with specifications other than
stangard are required. specily Type
Number and specifications.
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T52
Specifications
i TR One-5Stage Heatng. One-Stage Cool
APERAAE ing No Swiiches s
One-Stage Heaung. One-Stage Cool-
TSZAEA ing. System—"Auto-Heat-Off-Cool.”
Fan—"Auto-On”
- -One-Stage Heating., One-Stage Cool-
FS2AQE* Ing, System—"Heat-Oif-Cool”, Fan—
“Auto-On”
One-Stage Heating, Two-Stages Cool-
T52BEA ing. System—"Auto-Heat-Gii-Cool."”
Fan—" Autop-On~
Type - Ore-Stage Heating, Two-Stages Coal-
Number ESZBGE‘ ing. System—"Heat-OH-Cool", Fan-
- “Aute-On”
Two-Stages Heating. Cne-Stage Cool-
T52CEA ing. Sysiem—"Auto-Heat-Qfi-Cool."
Fan—"Auto-Gn~
Two-Stages Heating. Two-Stages Cool-
T52DAA ing. Nc Switches, Systerm On Auto,
Fan Can Be Wired for Auto QOperation -
in Cooling Mode
Two-Siages Heating, Two-Stages Cooi-
T52DEA ing. System—"Auto-Heat-Off-Coot,”
Fan—"Auto-On~
, ) Heating Agiustable 0.3100.8 Amp
Anticipation -
Cooling Fixeg
Firat Stage Heating 1.5F (0.8C)
Second Stage Heating 2F {1 1C)
Firgtl Stage Cooling 2F(1.10)
Second Stage Cooling  2F (1.10)

Differentiat ~
{Nominai Thermal)

Minimum inieriock Between First Stage
Heating On ana First Stage Cooling On.
4F (2.20)

Setling Betwean First Stage Heating On
to Second Stage Heating On. 2F (1.1C)

Setting Between First Stage Cocling
On to Second Stage Cocling Un, 2
1.1

Electrical Contact Unit

Hermeircatly Sealed SPST Mercury
Switches

Electrical Contact Rating

0.B Amp. Maximum at 24 V. A.C.

Ccld Rolted Steet with “Tawny Siver”

Material Cover Finish
ateria
Thermosiat Base,
Wiring Sub-Base Gray Plastic _
Indrviduélly Packed In Reshippable
Packaging Corfugated Carton
Standard Models Heating 50 to 85F {1010 30C)
Range Cooling 55 t0,90F {13 10 32C)

Modeis with DOD
Specifications

Heating 5010 75F (1010 24C)  »

Coohng 75 to 80F (24 10 32C)

Shipping Weight tndividuai Pack

13ibs (0.6 kgl

Overpack of 20

2B 6 1bs (13 kg)

Wiring

All Wining Is Low Votlage Ciass 2
to Sub-Base

Mhmmwummm..oe Specihicatron OCE GSH 15 16a
Navy Guize Specitizabon FAZ GSH 1516a ang Ar Fgrce Manual AFM B5-25 Sec 15 18a
Guide Soanicahons or Shitay Family Howsng, A< 0000 Don0g. Seshaucal, Qoeraung
CanvcCooling avd Heating-Cooiing tharmostats.” Range Hoating, 50 to T5F; mgmg

e 27 O 1. feny

tc 5OF. Lexs mermomerer "ttt

L,

Figure 15

A S
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Johnson Controls, N,
Penn Devision

2221 Camoen Couri
Oak Brook L 60521

APPLICATION

These line voltage thermostats control heating, cooling,
or year ‘round air conditioning units in commercial, in-
dustrial or residential installations, Typical uses are
for unit heaters, fan coils, blast coils, refrigerated storage
rooms, electric heat, duct furnaces. greenhouses, etc.
Models are available with SPST or SPDT contact action
and for standard duty (pominal 14 hp; 10 amps. non-
inductive) or heavy duty {nominal 1 hp; 22 amps. noan-
inductive) applications. These thermostats are also
suitable for low voltage applications.

Where critical or high value products are to be main-
tained at a specific temperature, 2 single thermostat
should not be applied to perform as both an operating
and a limit control. In these applications a separate limit

control with alarm contacts should be wired to indicate

when the limit control operates.

For line voltage thermostats with integral selector switch-
es refer to Series T22, Bulletin 3233,

For low voliage thermostats refer to Series T51 and
Y51 Bulletin 3144,

FEATURES

— Energy conservation models available featuring fixed
limited ranges. ’

— Field adaptable to vertical ‘horizontal mountng and
for knob, key or concealed adjustment.

— Knob, key or concealed set point adjuster.

— Low and high limit dial stops — concealed, adjustable
throughout set point range. Can be set for locked
dial. See Fig. 2.

— Locking cover with Allen-head serews is standard.

~— Close differential withour need for anticiparor.

HIGH LImIT
O

LOW LIsIT
TO.
INSIDE SCALE
CELSIUS

CALMEATING
MARE

OUTSIDE SCALE

FAHRENMELT

- FTOR

Fig. 2 —~ interior of Series T26. Note how slement is wrapped oround
inside of thermostot for moximum sensitivity. Integrol odjustable
high and low limit atops.

Figure 16
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Supersedes 4054-A Senes T26

Series T26 Line Voitage Thermostat
Heat_mg, Cooling, Combination Heating and
Cooling Standard Duty and Heavy Duty

Fig. 1 — Series T26 thermostol with hotizontal foceplate (left) or
verticol faceplate (right).

-— Internal dual Celsius and Fahrenheit scale is standard.

-— Enclosed Pennswitch contact unit — dependable,
dust proof and field proven.

— Separable mounting plate allows easy mounting and
wiring without removing thermostar cover,

— Switch mechanism and wiring terminals (=8 screwns)
go into switch box for safery and isolation of load
from sensing element.

— Marching humidistat (Series W43A) 1s available, see
Buliedin 3391,

GENERAL DESCRIPTION

These thermostats are extremely versatile, Using different
field-ins:allable faceplates, combinations of (1) verucle/
horizontal mounting. (2) knob, key or concealed adjust-
ment and (3) with or without thermometer indication
are possible. These thermostats have metal locking covers
with Allen-head screws to discourage unauthorized
tampering. The standard models are supplied witk a
faceplate installed for verticle mounting with knob ad-
justment and thérmometer. A field installable faceplate
for horizontal mounting is also included on wholesaler
models. See Figs. 1 and 6. Standard models are SPDT
for heating, cooling or heating and cooling applications.

Standard models can be changed in the field as follows:

i. To convert to key adjustment, remove the screw
from center of knob and the knob becomes the Key.

2. To convert to other configurations, for example
concealed adjustment, select the faceplate kit that
meets the desired requirements from the "Faceplate
Selection Tablie™ on Page 3.

The cover and faceplate design makes the thermostats
adapcable to any decor. The thermostats have a sturdy
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T26

steel cover with “tawny silver” finish, The faceplate is
dark brown and light brown with aluminum numbers
and graduation marks. The interna! dial on these thermo-
stats has a dual Fahrenheit-Celsius scale, see Fig. 2.
When a faceplate with Celsius thermometer and ser
point scale is used the thermostat s totally Celsius.

The liquid charged sensing element is formed 1o achieve
maximum sensitivity to surrounding air temperature
changes (see Fig. 2). Coupled with a highly efficient
diaphragm and leverage mechanism, the element operates
a rotally enciosed Pennswitch contact unit for close
differential and dependable switching action without
the use of “heat or cool” znticipators.

Elimination of anticipators increases versatility of these
thermostats. which may be used on heating and/or
cooling over a wide range of currem loads, either on
24 V., 120 V. or 240 V. systems.

TYPE NUMBER SELECTION

Numroor Function Aoprearion
HEATING N

T26A SPST heating T Fig, 7

268 SPET hecvy duly hecting [ Fig. 7
COOLING
Y SPST esaling U Fig. 8 |

HEATING, COOLING OR MEATING AND COOLING

T265 |
T267

SPDT hecting and cooling Figs. 9 thru 13

Figs. ¢ thru 13

l SPDT heavy duty heoting ond cecling

SPECIFICATIONS

Thermestot Ronge °F. (°C.)
40 1o 90 {5 10 I}

Thermometer Ronge °F, {*C)
50 to P0 110 15 30;

Mechanical Differenticl: Approximately 0.7° F. (.4° C.).

Operating Differential: The operating temperature dif-
ferential of any self-contained thermostat depends on the
current flowing through the thermostat (amperage
load), the velociry of air over the thermosiar, the rate
of temperature change to which the thermosiat is sub-
jected and whether the thermostat is operating heating
or cooling equipment. ;

Graphs (Figs. 3 and 4) show the operating temperature
differentuzls of these thermostats under various load
conditions, These curves are based on tests made in a
NEMA standard test box according to NEMA standard

s 5 T T %)
L | | d
= "_268,'1’251 ﬁsn7|uG 2.2 2
i ! T266. 1267 5
g 5 . ] 266, T2¢ - E
3 — £
c2 w1 8
T v i126a, — . : b
g HE AT NG , vazf?,‘:“.‘ ] i ] E

o N 1 K P 8

o] 2 < [ 8 0 12 14 K Kk 20 22

AMPERAGE LOAD

Fig. 3 — Operaring diffsrentio! for Seriss T28A ond hecting side of
Series 1265 {lawer graph line). Upper groph ling iflustrates differentiol
for T26B and hecting side of T28T.

Figure 17

.- =y T .
r T26T COOLING ¥
4 224
£ =
: (-4
£ £
o 1t @
2 2
51 1264, 7265 COOLING 3
5 [ 11 g
0
0 2 a 6 B

AMPERAGE LOAD

Fig. 4 — Operating diHerentiol for Series 124} and cooling side of
Series T245 {lower groph line). Upper groph line illustrates differentiol
for cooling side of Series T26T.

The heavy line in each of the ohove figurey is the nominal sperating
temperoture differentiol. Production thermestats moy vary from the

norm as indicated by the shoded areas.

DC3-1959. The air velocity was 25 feet per minute (.127
m/sec.) and the rate of temperature change was 6° F.
(3.3 C.) per hour. For air velocities greater than 25
feet per minute and/or for rates of temperature change
less than 6° F. per hour, the operating differentials will
be less than shown in Figures 3 and 4.

Base: .050"” (1.27 mm) cold rolled steel. Baked on “"taw-
ny silver” finish.

Cover: .025" (.64 mm) cold rolled steel. Baked on "taw-
ny silver” finish. Faceplate is dark brown and light
brown with aluminum letters and markings.

Mounting: Separable mounting plate, see Figs. 5 and 6.

MOUNTING PLATE
LOCK NG SCREW

-X

— GRLUNDING
SLRLw

WEETICA, FACLA ATE
WITH RNOE ANE

womizowTa: FRCERLATE TRl Alr S

Wk KWOB AND
THERMOME TLR

Fig. 5—Line drowing illustroting method of mounting a verfical
thermosiat to o horizontal eutlet box ond instolling
o horizontol faceplote.

THERMCSTAT ICAANTING
PLATE [ I-1)
MOUNTING PLATE ———e e

Y O MDNG
LOCHING BCALW X b4 e

f

|

iz

PAlL M ATE
won EROE AWD

oD VERTCAL

FACEP_ATE FDA

COMCE & £0 alutSTHENT

Fig. & — Line drowing illustroting method of mounting @ vertical
thermoutal to outlet box. Aho shown is o solid verticol foceplate

for concecisd odjustment when desired.
35
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Diséussion - 3.4 Continued

Representatives of both the General Electric Company and Honeywell in-
dicated that their "energy conserving" thermostats meeting the require-
ments of ASHRAE 90-75 were sold directly to agencies of the Federal
Government and doubted if many {or any) were sold to manufacturers for
use with residential heating/cooling equipment.

Thermostats (and other similar controls) produced by Barber Coleman and
Johnson Controls usually are installed in commercial and institutional
buildings requiring extensive control systems.

Even though 58% of the respondents to the survey indi-

cated that they checked for compliance either during a review of the
plans or during constructicn it is doubtful if more than a handful of
building inspectors in the State have ever seen an "energy conserving"
thermostat. ' ‘ '

This report recommends that thermostats required by Section 503.7(a} be
applied only to non-residential buildings for the following reasons:

1. They do not appear to be available for residential
size air conditioning or heating equipment.

2. In a private residence, the thermostat can easily
be altered or replaced by the owner.

3. They will add between $60 and 80 dollars to the cost
of a new residence,

This report also recommends that building officials, architects and
engineers be made aware of the availability of units of this type
so that they will be specified for commercial and institutional

construction.
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Discussion

3.5

Section 503.5 of the FMEE Code states:

"The air transport factor for each all-air HVAC
system shall not be less than 8.0. The factor
shall be based on design system air flow for con-
stant volume systems. The factor for variable

air volume systems may be based on average con-
ditions of operation. Energy for transfer of air
through heat recovery devices shall not be included
in determining the factor; however, such energy
shall be included in the evaluation of the effect-
jiveness of the heat recovery system."

Air Transport Factor =

 Space Sensible Heat Removal*
Supply + Return Fan(s) Power Input*

*Expressed in Btu/h

The response to the survey gquestions pertaining to this requirement of
the Code was: .

1.

2.

50% of those responding indicated that they did
not check for compliance.

67% of those responding indjcated either that this

requirement be deleted from the Code or that they
had no opinion regarding its retention.

The "ajr transport factor" as defined by ASHRAE 90-75 and the FMEE

Code is the ratio between the space sensible heat removal divided by
the energy required to circulate the air through the space or building.
In order for the formula to be used it must be refined to read:

ATF = Space Sensible Heat Removal (Load) BTU/Hr

(Current drawn by (Voltage x 3.41 BTU/Watt)
supply and return - of
air fans - Amps) motors)

ihe heat gain of a building in the summertime - which must be removed
in order to maintain a comfortable environment - consists of:

A.

The sensible heat gain which includes heat entering
the conditioned space by conduction thru walls, roofs
(ceilings) and floors, the solar heat gain thru win-
dows, the heat given off by people, lights and equip-
ment, and the energy required to cool the air which
infiltrates into the building thru cracks around
windows and doors or is purposely brought intoc the
building for ventilation purposes.
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Discussion - 3.5 Continued

B. The latent heat gain which is the energy re-
quired to remove the moisture generated by
people (perspiration) and equipment {usually
from tookingg and to reduce the moisture con-
tent of the outside air which enters the
building.

In designing a cooling system for a building a sensible and latent load
calculation is made by the architect or engineer and the result of this
calculation is used in the selection of equipment,

Most counties and municipalities in Florida do not require design draw-
ings to be submitted for the heating systems of single family residences
when the general contractor applies for the building permit or when the
heating/air conditioning contractor applies for his/her permit. In -
addition, heat load calculations are not required for any building com-
plying with the Code using the methodology of Section 5 "Building De-
sign by Component Performance Approach."

It is therefore virtually impossible for building officials, even if
they had the expertise, to correctly perform the 'air transport factor
calculation in order to check for compliance.

The recommendation is therefore to change the first sentence of para-
graph 505.3

From: = "The air transport factor for each all air HVAC
system shall not be less than 8.0."

To : "The air transport factor for each all air HVAC
system should not be less than 8.0."

In so doing, it becomes a design recommendation - not a compliance
requirement.
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Discussion

3.6
Section 502.4 (b} and (c) of the FMEE Code states:

{b) A1} exterior doors and windows shall be designed
to limit air leakage into or from the building
envelope. Manufactured doors and windows shall
have air infiltration rates not exceeding those
shown in Table 5-3. Site constructed doors and )
windows shall be sealed in accordance with
Section 502.4(c).

(c) Exterior joints around windows and door frames;
openings between walls and foundations, between
walls and roof/ceilings and between wall panels;
openings at penetrations of utility services
through walls, floors and roofs; and all other
such openings in the building envelope shall be
caulked, gasketed, weatherstripped or otherwise
sealed in an approved manner,

The response to the survey guestions pertaining to this requirement of
the Code was:

1. 25% of those responding indicated that they did
not check for compliance.

2. 374% of those responding indicated either that this
requirement be deleted from the Code or that they
had no opinion regarding its retention.

Almost all exterior doors .used in residential construction are
essentially "site" constructed except for sliding glass doors. A "site"
constructed door is one where the contractor purchases a door which is
not pre-hung and constructs the surrounding frame on the construction
site. This type of door is not required to conform to the required
maximum allowable air infiltration rates listed in Table 5-3 of the

FMEE Code.

STiding glass and “pre-hung” swinging exterior doors are required to
conform to the air infiltration rates.

This investigation determined that pre-hung swinging and stiding glass
doors for sale by building supply chains such as Scotties, West and
Lowe's (and other local building supply stores) had no markings indi-
cating compliance with the air infiltration rates of the FMEE Code or
any other national association such as ANSI (American National Stand-
ards Institute - formerly the American Standards Association - ASA).
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Discussion - 3.6 Continued

This investigation also determined that aluminum windows for sale by
some local building supply chains (West and Scotties) have decals
indicating conformity to ANSI/AAMA 302.9 (Architectural Aluminum
Manufacturing Association).

AAMA SPONSORED
MANUFACTURER STIPULATES COMFORMITY TO ANSIHAAMA 3029
Code: 92-7 Serins: 20720 WH
Spec: DH-BI-HP (40) MST: 3I86C S.H. S 4060 S H. - 3

DECAL FROM ALUMINUM WINDOW MANUFACTURED BY CROFT METALS, INC.

lorced 3
entry

resistant i

Figure 18

The minimum air infiltration rates called for by ASHRAE and the FMEE

Code are identical to those required by ANSI/AAMA 302.9 for aluminum
windows and ANSI/AAMA 402.9 for aluminum sliding glass doors. However,

if building inspectors were unfamiliar with the particular specifications,
they would have no way of judging conformity. '

Reputable manufacturers of wood windows do test their products and those
who advertise in Sweet's Catalog indicate air infiitration rates smaller
than required by the Code. However, their products are not marked nor
do they have an industry standard which they can refer to.

AT1 doors and windows must be inserted into the building wall on the
"site." The joints around doors and windows are required to be suitably
sealed in accordance with "accepted practice." This requirement, although
vague and subject to interpretation by every building official, can be
inspected for during construction.

The recommendation is therefore to allow this Section to remain but to

attempt to get 100% compliance by Education of Building officials and
manufacturers. For additional discussion, see Section 4.1.
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Discussion
3.7

Converting electric energy derived from the combustion of fossil fuels
directly into heat to heat a structure is highly inefficient compared
with other methods currently available.

In Florida, residential and small commercial buildings are the types of
structures which are usually totally heated, using electric resistance

heating elements. While this type of heating is most usually associat- .

ed with buildings located in the warmer counties (South Florida) it is
by no means Timited to that area.

The major reason for the utilization of electric resistance heating is
the initial cost. It is the least expensive type of heating system to
install - thereby decreasing the construction cost of the structure.

When one watt hour of electric energy is converted into heat energy the
resulting amount of heat derived is 3.41 BTU (no more - no less), With
the use of a "heat pump", (a mechanical refrigeration system which can
both heat and cool) one watt hour of electric energy input can produce
up to 13 BTU of heat depending upon the temperature of the condensing
medium. The “condensing medium" is either the outside air or water
from a lake, well, city water main, etc. The warmer the condensing
medium, the more heat which can be extracted from it.

As the outside temperature decreases the amount of heat a building re-
guires to maintain a comfortable environment increases while at the
same time the heat output of the heat pump (if the condensing medium is
air} decreases. At this point, supplemental heating is necessary and
that heat invariably comes from electric resistance heating elements
instalied in the furnace or in the ductwork.

When these heating elements are energized the entire structure is being
heated using an inefficient energy source.

Calculations were made, for what was believed to be an average concrete
block house of 1800 ft2 which was insulated in accordance with the pre-
scriptive amounts of insulation recommended in Sections 3.1, 3.2, and
3.3. One calculation was done assuming the buiiding was located in
Jacksonville and the other in Miami.

iInformation received from one manufacturer on the price difference be-

tween a heat pump and a straight cooling unit - both having reasonably
equivalent cooling efficiencies - is as follows:

a1
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Discussion - 3.7 Continued

Size of Unit

In Tons Price Difference
2 $287
23 $437
3 $534
31 £550
4 $637

The price of a heat pump is naturally greater than a straight cooling
unit. These price differences include the more expensive thermostat
required for a heat pump and a 10% mark-up for the contractor. The
state saies tax of 4% is not included.

Based on the configuration of the building and its components, the
building was estimated to require a 3-ton cooling unit.

Using data from the 1981 ASHRAE Handbook of Fundamentals, a reasonably
high efficiency heat pump - and the following:

A. Calculated heat loss of the building [equal to
35,300 btu/hr] assuming 75°F inside and 30°F
cutside temperatures.

B. Average 12 year equipment Tife.
C. 15% interest rate.
D. 7 cents/kwh cost of power.
Our calculations indicated that - for heating only:

A. The annual cost for electric resistance strip
heating in Jacksonville is approximately $483 greater
than if a heat pump was utilized.

8. The annual cost for electric resistance strip
heating in Miami is approximately $70 greater
than if a heat pump was utilized.

C. The additional amount of energy consumed by the
use of strip heating in Jacksonville was 8,000
kwh/yr and 1,268 kwh/yr in Miami.

The recommendations is therefore for the FMEE Code to prohibit the use
of electric resistance heating elements in all-air HVAC systems includ-
ing supplementary duct or furnace heaters used in conjunction with

heat pumps which exceed 25% of the units rated heating capacity at
47°F, but to allow built-in individual room electric heating units
which have their own thermostats.
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Discﬁssion
3.8
Section 504.2(a) - 2 of the FMEE Code states in part:

"A11 gas and oil fired automatic storage water
heaters shall have a recovery efficiency (Er)
not less than 70 percent,.."

The 1980 House Bill 1506 requires that gas fired water heaters have a
recovery efficiency of 75 percent. ASHRAE 90-75 (Section 7.3.1.2) also
requires that all gas and oil fired automatic storage heaters have a
recovery efficiency of 75 percenti effective January 1, 1877.

Since the investigation revealed that gas fired heaters meeting the 75%
efficiency requirement were available for sale (and that few oil fired
hot water heaters are sold in Florida) the recommendation is to change
the efficiency requirement of the FMEE Code from 70 percent to 75 per-
cent.

For additional discussion - refer to Section 2.3 of this report.
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Discussion
4.1

A mail survey was conducted which requested randomly selected building
officials to answer a few simple questions regarding three requirements
of the FMEE Code.

To encourage replies, a self-addressed stamped envelope was enclosed
with each questionnaire. The response ratios were as follows:

A. % oflquestionnaires returned by the postal service
for inadequate addresses: 1.5%

B. % of delivered questionnaires replying: 35 %

The questionnaire and a graphic representation of the responses will be
found on the following pages.

The purpose of the survey of building officials was to ascertain if com-
pliance to some of the more technical requirements of the FMEE Code
were being enforced.

The results of the responses are suspect. The total response to the
second question re the "air transport factor® should have been "we do
not check for compliance." Yet replies indicated otherwise. The re-
sponse to the third question re "thermostats" should also overwhelming
have been "we do not check for compliance." Yet here again, the major-
ity of replies indicated ctherwise.

Comments revealed the following:

A. Some inspection departments suffer from a lack of
manpower.

B. Some inspection departments do not have "mechanical
inspectors.”

C. Some inspection departments suffer from a lack of
knowledgeable personnel.

D. Most inspection departménts really do not understand
the technical requirements of the FMEE Code or even
how to check for compliance.

The results of the. survey generate the following conclusions:

A. That regardiess of the opinions expressed by archi-
tects, engineers and some developers at meetings of
the Florida Homebuilders' Energy Committee, more
prescriptive requirements should be enacted into law
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B.

c.

Change those requirements in the Code which
cannot be enforced into design recommendations,

Establish a program which will instruct building
officials and building inspectors on the proper
procedures to use in checking the important
features of the Code in the field.

Enlist the assistance of building material
suppliers to encourage manufacturers of building
components to apply decals to their products in-
dicating compliance with ASHRAE $0-75, where
applicable.
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-‘FLORIDA MODEL ENERGY EFFICIENCY CODE SURVEY

Section 502.4 addresses the criteria of "Air Leakage for All Buildings."

Table 5-3 1ists "Allowable Air Infiltration Rates" Tor Windows
and doors. .

Hith reference to this particular section, please answer the following questions.

1.
2.
3.

Wa check the Plans and Specifications for compliance. . . . . . . .. 1
We check for compliance during censtruction. . . . . . e o1
We DO NOT check for compliance. . . . . . v v v v v v o v o v v o o |

¥ We check for compliance by: (How do you do it?)

** e do not check for compliance because:

YES NO
In your opinion, should this requirement, as presently written,

be deleted from the code:. .« . v« « v 4 v v 4 o o o e o o s 1 [

Section 503.5 addresseé the energy requirements for Air Delivery and states that

the "Air Transport Factor" shall not be Tess than 8.0 for each All-
Air H.V.A.C. System.

Hith reference to this réquirement, please answer ;he following questions:

- 1.

LEE

1Qe.check the Plans and Specifications for compliance. . . . . . . - 1
_ We check for compliance during construction. . . . o v o ¢ v o o - [ 1 =*
We DO NOT check fob compliance. . . . « v v o o v v = o o o v oo s 1 *

*  We check for compliance byﬁ

** e do not check for compliance because:

17

- . . YES NO
In your opinion, should this requirement, as presently E
written, be deleted from the code? . . . . . . . . . . . S I e
Figure 19
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Sectwon 503.7 prescribes design and operating criteria for temperature controls
(thermostats).

Hith reference to the requirements listed in Sections 503.7 (a) and 503.7 (c),
please answer the follewing questions:

1. We check the D?ans and Spec1f1cat1ons for compliance. . ... . .. . [ ]
2. MWe check for como11ance dur1ng construct1on. e e e e e e e e e [ =
3. We DO NOT check for compliamce . . . . . . . v o v v v w v o v . L]

*  We check for compliance by:

* We do not check for compliance because:

4.- In your opinion, should this reguirement, as presently

written be deleted from the code?. . . . . . ... .. ... | 1 [

Figure 20
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' Graphic Representation of Replies .
‘ to Questions about FMEE Code by Building Officials
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