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ABSTRACT

RESIDENTIAL THERMAL PERFORMANCE AND
THE MICHIGAN ENERGY CODE

By
Thomas William Philp

This program is an attempt to simplify the calculations required
in determining the compliance of a one or two family dwelling with the
Michigan Energy Code (or any energy code based on ASHRAE Standard
90-75).

Because of the large amount of effort required to translate
building blueprints and specifications into machine-usable format and
while the actual calculations consume only a small portion of this
effort, a computer program will only be useful if these translating
tasks are formalized into routines, simplified and appropriate forms
are designed to simplify the architect/programmer interface. This
entire problem could be approached using a digitizer and some sophisti-
cated software, but this would be an expensive alternative, feasible
only to a business or governmental body doing camputer models on a large

scale.
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I. INTRODUCTION

This project consists of two major camponents. The first is a
computer program which performs the calculations required in determin-
ing the compliance of a one or two family structure with the Michigan
Energy Code, which is hereafter referred to as the Code. Secondly, a
form or worksheet has been designed to simplify a builder's efforts

in translating information from blueprints into machine-usable data.



II. PROGRAM EXPLANATION

The camputer program camponent of this project is written in
FORTRAN IV and is included as Appendix B. The objective of the
program is to calculate the overall heat loss of the thermal envelope
and determine if the structure complies with the Code. Discounting
the preliminary information, this is the first data to appear on the
camputer printout.

This program also calculates and prints the total heat enwvelope
thermal transmittance, the percent fenestration and maximum recommended
fenestration. Thermal transmittance of all wall camponents, combined
gross ceilings and floors over unheated spaces are all calculated and
printed. The program also calculates and prints whether these
assarblies and any slab floors are in compliance with the Code's
requirements for those specific areas.

This program was written with no sacrifice of accuracy in regard
to brevity. The long-hand method of determining a structure's campli-
ance with the Code involves considerably less detail than that

included in the program.



ITI. FORM EXPLANATION

The form component of this project serves to organize the
builder's analysis of the heat loss characteristics of residential
structures and is included as Appendix A. The numerical data necessary
for heat loss calculations is initially scattered throughout the archi-
tectural drawings, and comprehensive heat loss calculations would be a
formidable problem without an organized approach. A camputer program
has been written to do the actual calculations, but data must first be
obtained fram the building drawings and transferred into same camputer-
usable format. A form has been designed to expedite the blueprint/
camputer interface. The form is designed to be a self-explanatory
worksheet with many graphic aids. The form also organizes the data in
such a way that a keypunch operator can use the conpleted form as a
guide to creating a deck of keypunched data cards which the camputer

can read.



IV. USER QUALIFICATIONS

The form was written for the person knowledgeable in residential
construction terminology and the Code. It was not designed to be
used by person's unfamiliar with residential construction. A thorough
understanding of residential detailing and camponents is essential.
The person using the form must also have access to and be familiar
with tables containing design values of various building and insulating
materials.

Values from these tables are associated with various camponents of
a structure and specify their resistance to heat flow. These values
are added for a camposite section of a structure, for example a wall
assembly, and then written in the form in the designated space.

The tables of design values may be found in the ASHRAE Handbook

of Fundamentals, The Michigan Energy Code booklet and many other

publications popularizing energy conservation.



V. NOTES ON THE WORKSHEET

The spaces for the owner's name, site address, contractor,
contractor's phone number, and date, are included so that this infor-
mation will appear on the camputer printout. One minor problem that
may arise here is the inadvertent use by the user of symbols that are
not on the keypunch machine. If illegal characters are used in these
spaces, the keypunch operator should substitute appropriate legal
symbols. Recognized legal symbols are not listed here because of
possible differences between machines.

Notice the "programming note" on the first page of the form.

The numberic data entered in the "degree days" space must have a
decimal point. The reason for this is that the camputer will be
manipulating this data, and the program is slightly simpler if the
decimal point is entered here. R values and areas which are entered
later in the form must also have decimal points.

Continuing through the form, the next portion deals with the roof
component. Anyone using this form should recognize what is referred
to as a cathedral type roof. This is a roof/ceiling assembly in which
the finished interior surface exposed to a heated space is essentially
the underside of the roof deck. If the building under consideration
has any roof/ceiling area of the cathedral type, enter a "2" (two) in
the space provided on data line 5 of the form and camplete page two
of the form. If the building does not hawve any cathedral roof

5



components, leave data line 5 blank. For proper operation of the pro-
gram, the keypunch operator should enter a blank card into the data
deck if data line 5 is blank. If this is inconvenient, a card with
any single entry except "2" (two) can be entered.

On page two of the form, a diagram illustrates a typical cross-
section of a cathedral roof. Using this as a guide, enter the R values
of each element of the assembly into the spaces provided on the data
line beneath the illustration. The five spaces for R values are label-
ed "roofing", "insulation", "wood plank", and "other". These labels
are not important to the program, and R values can be entered into any
of the spaces without regard to the label. Do not enter R values for
the interior and exterior air surfaces, as the program contains this
information. Each R value entered must have a decimal point.

If the assembly contains more elements than the five provided for
in the form, add two or more R values together and enter the sum in
one R value space on the form. Do not use more than one data line for
any one cross-section.

Calculate the gross area of each type of cathedral roof in the
structure under consideration. This must have units of square feet.

A conversion table is provided for converting inches to decimal feet.
Enter the gross area into the indicated space an the form. Be sure
to include a decimal point.

If there is more than one type of cathedral roof/ceiling assembly
in the structure under consideration, each type should be treated
spearately with its own data line and area calculation. To inform the

camputer that more than one cathedral roof data line is being used,



the "status flag" was created. If there is more than one cathedral
roof data line, enter a "6" (six) in the status flag position on
each data line except the last one.

The status flag concept is used through the remainder of the
form. Each different type of building envelope camponent will have
a unique status flag.

Pages three through fiwve of the form are self-explanatory to a
person familiar with residential design and canstruction. The previous
caments all apply here as well. Note that the cross-section through
the framing and the cross-section through the cavity of the open-ceil-
ing camponent are treated separately. This approach is followed
throughout the form and results in high accuracy.

Pages eight and nine of the form deal with the windows and entry
doors of the structure. Page eight contains an area to sketch the
cross-section of each different window. The thermal transmittance (U)
of each window assembly is calculated using methods familiar to a
person skilled in residential design. These methods are not detailed

here but may be found in many sources, for example, the ASHRAE Handbook

of Fundamentals. This calculation is made for the path of maximum

thermal transmittance through the window.

Estimate the percentage of the total window area that is sash
for each window. If the percentage area of sash for any window is 20%
or greater, an adjustment of the U value is made according to methods
detailed in the ASHRAE Handbook of Fundamentals.

Enter the number of similar windows, the U value, and the dimen-

sions of the window in the appropriate spaces in the form. All of



these entries must have a decimal point, and the dimensions must be
in decimal feet.

If the U value of a window is known, the data may be entered
directly into the form and the calculations amitted. The number of
similar window units and their dimensions is still necessary, however.

Although the form does not explicitly state this, a similar pro-
cedure should be followed for each entry door in the heat envelope.

The remainder of the form should not present any appreciable
difficulty to the user. There are a few additional guidelines that
the keypunch operator should observe. These guidelines are included
as page eighteen of the form. The program can handle an unlimited

number of houses.



VIi. RECOMMENDATIONS

Limitations of this program can be traced to flaws in the design
of the Code. The scope of the Code does not permit inclusion of the
overall heat gain and heat loss of a structure. The program could
have easily been written to include these calculations despite
involving camplex microclimatic data and other camplicated parameters.

Space and window orientation, thermal shutters and interior mass
are all significant factors when energy requirements of a structure
are analyzed. These factors are ignored by the Code but could be
easily accamodated into the program.

This program may becaome obsolete within several years. The
Michigan Energy Code will eventually be replaced by a federal standard,
Building Energy Performance Standards (BEPS), despite lobbying efforts
by the National Association of Hame Builders who seek to delay its
implementation. These proposed federal standards will take the total
energy consumption of a structure into consideration. After BEPS
is implemented, I will probably become involved with devising a
simplified worksheet and camputer program that will assist builders

in determining the compliance of their structures with BEPS.
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i ICRIGAN ENERGY Cluz
PRELININARY DATA

data 11ne 1

OwNEK H:i __-L l ‘
data line 2 o
5ITE ADDRESS H—;J’ - i..l L“l 1 e ‘] r
data line 3

7 RN 7 D ie o i MM X v v
CONTRACTUR/FHUNE ) l LA l‘ __1 ] 1 B
data line &
DEGREE DAYS*/DATE : ’—:‘[FT ) l v -ozeL T 4‘]“ ) \]
*Programming note: LULegree Days is in floating point
format. A decimal point must be included.

RCOF CUMFURNELT

Referring to the building blueprinte, is any part of the
structure a CATHEDRAL kOGUF? YEs M (A roof/ceiling
assembly in which the finished interior surface exposed
to a heated space is essentially the underside of the
roof deck. See sketches below.)

B C

Note on sketch C: It there is an air gap of two inches
or more between the bottom ot the roor aeck and tne
insulation, this is not a cathedral roof but an open-
ceiling type.

Nete on sketch 01 Where a combination of roof/ceiling
types exists, the cathedral area is treated separately
from the open-ceiling.

It the answer circled above is YEo, place a two (2) in
the box below and complete the following section pertain-
ing to cathedral roof.

If the answer above is NG, leave the box blank and skip the
section on cathedral roof.*

*Programming note: wuor't forget to insert a blank card in
the data deck in this case.

CATHEDRAL RCCF E} data line 5
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CATHEDRAL ROOF COMPONE!T

Referring to the cross-sectional diagram below, enter the R value
of each element of the assembly into the positions indicated.
Decimal points must be used in each entry.

Do not enter R values for inside and outside alr surfaces.
Framing does not have to be estimated for the cathedral roof.

Leave the spaces labeled "OTHER" blank if they are not needed.
If there are more than one area of cathedral roof in the structure,

use a separate line for each area.

Outside 3Surface

RoofinC
r b P Insulation
| Wood Plank

Inside Surface

Cther
Open Rafter
(//’_ R Values ___ STATUS FLAG
o . #00D GROSS
RO00FING  INSULATIOH PLA'K OTHL: OTHER AREA
I EEEIENED O AR IR S O Y N B DR IR S TR O I

Calculate the GROSS AREA of each cathedral roof/ceiling area, and
enter it (in square feet) in the same line with the R values for
that area. The GROSS AREA 1is the inside surface area of
cathedral roof/ceiling over heated space.

The last position in the data line 1s a status flag to indicate
that another cathedral data line follows. If there are more

than one data line, enter a 6 (six) in this position on each
line except the last one.

page two
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OPEN-CEILING CONPONENT

Also includes roof/ceiling types with two inches or more air space
between insulation and roof deck.

Care must be taken when analyzing structures with dorrmers, heated
attics, and other complications to properly identify elements of
the heat envelope as to cathedral roof, open-ceiling, wall, etc.,

because code thermal transmittance requirements are different for
each.

Referring to the cross-sectional dlagram below, enter the R value

of each element of the assembly into the positions indicated.
Decimal points must be used in each entry. Do not enter R values
for inside and outside alr surfaces.

Cavity

Top Surface

Insulation
Finish

Bottom Surface

Other

Framing
Top Surface

\
;:::=”_,,_—— Wood Joist
</

- : Finish
- - /

Bottom Surface

Other

Instructions for entering data:

Enter R values of the CAVITY assembly components into the indicated
spaces.

Compute GROSS AREA of this open-ceiling area (including framing),
and enter it (in square feet, using decimal point) in the proper

space, The GROSS AREA is the inside surface area of open~ceiling
over heated space.

page three
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OPEN=-CEILING COMPONENT (continued)

Programming note: A 7 (seven) 1s entered in the last space to
indicate that a FRAMING data line will follow.

Cavity data line

R Values STATUS FLAG

\ GROSS
INSULATION  FINISH OTHER OTHER OTHER AREA
CT 3 ST T o s oa o e 5 e 7 8 WRE 220 0 D N2 wvunuuxvur ‘uuxuuu‘a'-«w]:-a:s:uuu;-uu 0l
=TT e T T T T

Enter R values of the FRAME assembly components into the indicated
spaces,

To find the framing area factor, divide the center-to-center
distance between joists (in inches) into 1.5 (one and one-half).
Enter this number into the FACTOR position.

For example:

FACTOR 16" c/c 1.5 ¢ 16 = 0.09375
24" c/c 1.5 ¢ 24 = 0.0625
Framing data line
R Values
STATUS FLAG
WOOD JOIST FINISH OTHER OTHER OTHER FACTOR

[v[a’:-:[:p'. 'nuu-auuunu'v-nlurnunxnnn‘ I EEEE Y] luouoanvuoa a-nuuuuvrnw
0§ EA ESUNNSSSY IGSNAEAN ASERURRON) TRRNNION) MNNN

If there are more than one type of open-ceiling assembly in the
structure, this procedure of entering one cavity data line
followed by one framing data line should be followed for each
area in turn. In the case of additional areas being needed,
enter an 8 (eight) in the framing data line status flag of each
area except the last, to indicate that more roof/ceiling data
lines follow.

page four
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OPEN-CEILING COMPONENT (continued)

Additional open-ceiling data lines. (Skip this pare if these
are not needed.)

STATUS FLAG
Cavity data line GROS —
INSULATION FINISH OTHER OTHER OTHER ARLA
e e e

Framing data line
WOOD JOIST FINISH OTHER OTHER OTHER FACTOR v

.,..:,, rinzvnluunnu]ni -n-) inun-wiTununnwﬁﬁuu-.vuaTunu-]-pnn-T:—J

P
Cavit t
avity data line GROSS ——T
INSULATION FINISH OTHER OTH=R OTHER AREA

‘l‘ 3 ¢ slel? 0 0 W13 1) w13l 2 PR DD MDD b AN R RN R I OGERE: RN (N
BEEENEE] BRENN i | N 1
B . l | i

Framing data 1line
WOOD JOIST FINISH OTHER OTHER OTHER FACTOR *

am.:, : ']'T'ﬂ"'ug;“f]‘ I"‘ENT’—.F’ R n]n‘w -_n'T- EXE) v‘-]nir.n TQ*.TT w ...grfu W ’[-‘v -r1§’J

Cavity data line GROSS ’
INSULATION FINISH OTEER OTHER OTHER AREA $

!',4.‘7.’Hllr"lvll.I!U"".WYnfﬂnv.lﬂll‘n' ,""”"3’" lﬂﬂIHIQIYCﬂf;’”l)BHQP”.
T e =%

Framing data line
WOOD JOIST FINISKH OTHER OTHER OTHER FACTOR

| BT T e e e T |

page five
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AALL COMPCITE'T

The wall component contalns several assemblies that rust each be
treated separately. They include the RIMN JOIST (of which there
may be more than one if the building is multistory), «ILDOVS,
ENTRY DOOR, lMNASONRY WALL, WALL CAVITY, WALL FRANING (including
headers), and possibly others depending on the individual
peculliarities of the structure. Each section applicable should
be completed and the computer will calculate the composite wall
component of the heat envelope.

Walls that are included in the heat envelope are walls that enclose
a heated area and are exposed to outside temperature. Unheated
porches, garasge, storage, unheated attic, etc., are considered
outside temperature.

RIN JOIST ASSELBLY

Include all rim jJolst areas that are exposed to outside temperature
(per definition above). This would include rim joists on all
floors.

Referring to diagram below, enter the R value of each element into
the positions indicated (using a decimal point in each). Do not
enter R values for inside and outside alr surfaces.

If the rim Jjolst i1s not the common box sill type 1llustrated below,
enter R values of the elements in the indicated spaces following

the same general pattern (at a cross-section of least R with
sreatest surface).

Sole
Outside surface

/ Siding
/7/ Sheathing
F/‘// Adood Joist
ﬁ’} Inside Surface

Other

Sill1

page six
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RIl. JOIST A3SELBLY (continued)

Calculate the PERINXTER of each rim joist type, ani enter it (in
feet using decimal point) in the indicated spnace.

Determine the EEIGHT of the assembly, from the bottom of the sill
to the top of the floor. Convert this fifure into feet (with
decimal point) usin; the conversion table in the Appeniix, an?
enter it in the indicated space.

If more rim joist data lines are to follow the first, enter a
1 (one) in the STATUS FLAG box of each line exceot the last.

R Values

PERINETER EEIGHT SIDING  SEEATHING 400D JOIST  OTHER

[ EEFEEENS 02 GEDEED SENRIRERTEREOE D) (IR IR, SRR LY IR TI TS RN TE R O

44— — _% -

; B DR S

— - —+— - — 4 - -

_ ] —— ) SN (U ENENUE RN EUS

WINDOW ASSEMNBLY

There are typically many different types of window in a structure.,
Since a large percentage of a building's heat loss is through
the windows, particular attention should be siven to their analysis.
Each different type and size of window must be analyzed
individually. A worksheet for this purpose follows this pare.
Complete-one worksheet for every window type and enter the
resulting data in the data lines on page nine,

Table 6 from ASHRAE Handbook of Fundamentals 1s located in the
Appendix.

page seven



17

Winiow Worksheet

Complete one worksheet for each different type and/or size window.
All windows of the same tyoe and size should appear on the sare

sheet,

Use the space below to sketch the window with dimensiors.

Enter the total number of windows of this type and size in the
UNITS position.

Enter the HEIGHT and the WIDTH of the window assembly, including
the sash, into the spaces provided on the data line. These
figures should first be converted into decimal feet (using
conversion table in the Appendix).

Using Table 6 from the ASHRAF Handbook of Fundamentals to determine
the thermal transmittance value (U) of the window. If the
window has a wide sash in relation to the glass area, find the
sash area and divide by the total window area. If the sash
area 1s more than 204 of the total window area, see Part C of
Table 6 for adjustment of the window's U value. Enter the
adjusted U value in the indicated position in the Aata line.

page elgsht
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WINDOA AS3ZMBLY (continued)

Programming note: A decimal point must Ye usei in all rositlons
except STATUS FLAG.

A 2 (two) in the STATUS FLAs position iniicates that another
window data line follows.

S5TATU> FLAG

UNITS U AIDTH HETIGET
*:)‘c;"av-rrn----:‘l'n;:;n:-:~u:'u»f3:nnru"un
ENTRY D0CR

Find the U value of each entry door in the heat envelope fronm
Table 5, ASHRAE Handbook of Fundamentals, located in the Appendix.

Enter the WIDTH and HEIGHT of the assembly in the indicated spaces.
Enter the number of identical assemblies in the UNITS position.

A 3 (three) in the STATUS FLAG position indicates that another
entry door data line follows.

A decimal point must be used in all positions except STATUS FLAS.
STATUS rlLac

UNITS U AIDTE HETIGHT

'llcll‘."ll"l‘)*n*':"‘I'ON!H”NIJ‘I‘R" EEE IR NSEEX O

‘

page nine
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The masonry wall component includes ary pourei concrete or cinier
block walls that enclose a heated space and are above <rade. For
instance, the above-graie portions of taserent walls (where the
basement is heatedi) wouli be considerel in this section.

Do not include above-sraie founiation walls that enclose an unheated
crawl space. (These are not even part of the heat envelone.) Do
not include framed walls with face %“rick. (These will be treated
as ordinary wall.)

Using the dilagram below as a sulde, enter 3} values for the assermbhly
components into the indicated spaces in the data line. Compdlete

a separate data line for each different type of masonry wall.
Use a decimal point in each entry.

Calculate the area of each masonry wall type includiny windows and
doors. Enter this figure (in square feet using decimal point)
in the AREA position.

If more than one masonry data line i1s needed, use the STATUS FLAG.
Enter a 4 (four) in every line except the last, to indicate that
another masonry data line followse.

Outside Surface
””””"_——-Concrete Block
,,/”//”’—’—_ or Concrete Adall
’___————-'——“‘Alr Space

Interior W4all Coroonents

—
Inside Surface

Other (for example,

Face Brick)

TN
STATUS FLAG
Do not enter R values for inside and outside alr surfaces.
r R values Y AREA
))lsv?]lv n-z-xu-s-ouum“nan'n‘n‘ r.unuuxvun-|nul«¢~: nar ;

l !

——A

1 DN DURSE b

! . P . . ;
: v

i

T
|
T
|
i

1

.

|

t i

{ 'ij ' M
E5Y SEEESEETRE INRSE NN Bl ;

—t - H—

: ‘

A
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FRAMNED WALL

Referring to the diasrar below, enter R values for the assenbdly
components into the indicated spaces on the CTAVITY data line.
Do not enter R values for inside and outside air surfaces.

Talculate the area of tnis framed wall area includins windows,

—_—

doors, and framin.ge. ZZnter this figure (in square feet usins
deciral point) in the AREA position.

_7 1 Cavity
Outside Surface

— — Exterior Siding

Sheathing

?

Insulation

Interior Wall Components
¢———————————Interior Surface

Stud

. Same as cavity except;
3-1/2 in. Wood Stud in place
of Insulation.

Cavity data line
SIDING SHEATHING INSULATION FINISH OTHER AREA

L>11x-1](]'lLTuuu‘su»v-lwnzunnuh‘rnrixvnnunnnuw -quulun‘vnnn[avuuuu-vnwia'
[ R S BN U RANE ADSEN RENEN ANSEY AN SN S

If there are headers over the windows and doors, enter R values for
header components into the indicated spaces on the HEAD:R data
line. (IT there are not enough spaces, add two or more R values
together and enter the total.) Enter the height of the headers
into the HEIGHT position (in decimal feet using conversion table
in Appendix). Enter the total length of the headers into the
LENGTH position (in decimal feet). Use the STATUS FLAG if there
are more than one width of header per cavity type. Enter a 5 (five)

in every line except the last, to indicate that another header
data line follows.

STATUS FLAG
Header data line
— 3 LENGTH
B Values EIQHTR 31 32 3) M 4 %V MW .
T T T T LS T T - : —

| i
!

| : IR '
i 1] ! L1 ; i !
X IR HE i
| ! [N [ Pl . N
o : C T T RS DR RS
t 1l : | L I IS J

P

-+

T

|
[ |
|

I
t

1y J ——
1
i

page eleven



21

FRAMED WALL (continued)

Enter R values of the FRAME asserbly components into the indicated
spaces.

To find the framing area factor, divide the center-to-center distance
between joists (in inches) into 1.5 (one and one-half). Enter this
number into the FACTOAR position.

For example:

FACTOR 16" c/c 1.5 ¢« 16 = 0.09375
24" ¢/c 1.5 ¢ 24 = 0.0625
Framing data line STATUS FLAG

R Values N FACTOR

ﬁ Jnn)xhran 0 M » Y » au ) - 30} 2 3 3
BEEEEIOEEEEED RO ) B e 23 R ) » a Q0 - - o - M 1) % 37 38 e .
1251 DEEUUBSNDS INURY DEUEN SO SENNY SRSN1 E0NA NRNSE SN i

If more than one type of framed wall exists in the structure, enter
a 9 (nine) in the STATUS FLAG position on the framing data line
(except the final one) to indicate that another set of wall data
lines will follow. Follow the preceeding procedure for each

different type of framed wall. Additional data lines are provided
for this purpose.

r——

Cavity data line

R Values ™~ AREA

—
[-I)1-9[«['tvn[nuuuvuunvmwnjxznun.r-‘n 1-+1.-nu»mvm‘»l vlnuln--u.«np-nnusuyyn‘w'oul
{01 1 RSN NGR0S INUNI NOURI DUCSUNOUNY ENRNNAARES IRORTNSNN i

Header data line

STATUS FLAG
”~ R Values -~ HEIGHT LENGTH
l I[ ' ; ‘ i " I lfl" x : ‘ ? I E | ‘ L, ,'!'n.”.!,,,:', |Y¢:£..lﬂi."’ |H‘”ihﬂ ".”v” |_'.
EREERENY ESERNIRNI EEOUNNSESE MOROUREDTE IRRUN PUDE NNSAE DU
i S8 NN R N0 N R ) 1 s B :
Framing data line STATUS FLAG
— R Values FACTOR

-Jx::?]'nvoT-nuuunuununaﬂ':»fnnan.n-n!:-nnus-vnr
T :1T1 ” : T T
|

L] SENEREEE1 NN 0T HRNE RS

i
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FIALED WALL (continuei)

Adiitional wall comporent data lines. (3kip thils pa.e 17 thece
—— are not neeiei.)

Cavity data line

] Talues -~ A=A
B O GANKER SR EREEOREOROES 3 TR kT AR Ty wre -t e af € e -

S S N S S B B SRS e s

Header data line
— R Values oo~ EEIGET LENGTE

B SN O GRS S BN N 3 :n)-;rh:'nﬂ?)!:l!)-uh‘HFL‘)—L.F.!‘F'.‘&E&:’H" o
|

1

Framing data line STATUS FLAG
R Values FACTOR ‘

ﬁ NI 1) & % a4 ' 4 '@ Z D e I AN I L R MM T NN I G H.’?hL\!‘H'
=1 i B Bt B S

C—— —

Cavity data line -—]
R Values - ARZA

[‘gq.]---v: Ty e 3w - VTR E A WD T R N 0D e T A» T s s er er sl T T R Y w i ww
S B A A AR SN AR DN SR S R

STATUS F
Yeader data line ATUS TLA
- R Values —, EEIGKT LE!IIGTE
B ENENCEED O SAUNCKD ERF NS SN ) S RN N N ‘::uhu.rung-uuun---ungy:rnunrurg,:

(R

Framing data line STATUS FLAG
R Values —~, FACTOR

I EEN) l[] lv-tI 1y e :.n-ocnl unubbrnrvi;unuu:vur?uuuq.a-ﬂT'uunuhvan

l
las
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151

FLCOZ CCMFPONENT

There are several types of floor assembly comronly encountered, and
each 1s treated d4ifferently. To simplify the task, four tbasic
floor types have been identified. They are: (1) the floor over
unheated space, (2) the slab-on-3srade (heated and unheated),

(3) heated basement, (4) a comtination of the above. These types

are illustrated below.

Crawl Space

///97/ y///\\_'%"/// N
(&¢§%

Floor Over Unheated Space

ﬂé/
S
<( Combination: <
2 S
: example shows 77~,7/X)7/
Y S RZZN addition to S 7S
QIS > existing structure

Basement
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FLOOR COMPONENT (continued)

The HEATED BASZLNEET is a special case of wall corponent (andi thre
above-grade portion of the basement should te enterei as wall
component). If the entire structure is over = heated baserent,
no floor coxzponent exists. Thus, in a comtinstion of floor
types, care pust be taken to properly identify each elerent.

FLOOR OVER UNHEATED SPACE

Referring to the cross-sectional dlagsram, enter the R value of
each element of the floor cavity into the positions iniicateld
on the cavity data 1line. Do not enter R values for inside and
outside air surfaces.

Calculate the area of this floor assembly (including framing) and

enter this figure (in square feet using decimal point) into the
AREA position on the floor cavity data line.

Inside Surface

Interior Material

TN

Wwood Floor
Subfloor
Outside Surface
Other

Cavity data line

R Values — AREA

V.
LL’"’r'l""1'—7'""""“"“"?"”‘”””1"””"”'"'T“"“,"".“F’”‘rﬁ:
[ DEEN BN DR [ 3 0] | ,

Enter R values of the floor framing components into the indicated
spaces on the framing data line.

To find the framing area factor, divide the center-to-center '
distance between joists (in inches) into 1.5 (one and one-half).
Enter the result into the FACTOR position.

For example:
FACTOR 16" ¢c/c 5 ¢ 16

1. 0.09375
24" ¢c/c 1.5 ¢ 24
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FLOOR OVER UNFEATED SPACE (continued)

Framing data line STATUS FLAG
R Values ~ FACTOR
l%sjl'uvm] T n ST SR B D B ARG U Dk eV ar of O uc e an i oo w s e o

HEEEEEDEES DEREE BNR | ] 1 | | I | L1

Follow this procedure for each different type of floor over
unheated space. If more than one set of data lines are needed,
enter a 7 (seven) in the STATUS FLAu position of each floor
framing data line except the last, to indicate that another
set of floor component data lines follows.

' Cavity data line

r R Values N AREA '
-z:-a<'uv»anv:‘)uu».wv-wnlz:1nuz-u:vn7ﬂ"nnuunrmuuc-n-ms:wun-ran'._
11 N N N | l [ 1 [ 1B
Framing data line STATUS FLAG
P R Values ~~ FACTOR
[ Sl v o uone nwy s vop &b 3 »d N T N DM B T NN R GO 6 Ces @ 0k 375 % v ww
\ T RN INSE1 BONE DN BN
—
Cavity data line —
? R Values =\ AREA
l:)ns]:]vuvnqv-uv:u‘aunnl\vnFununbrnn O nnuuu.nnn»ruuuuuvvnm
0 50 DY SASS IS RARE RN RENN ERSLN RNSE ENNN RENNN B
Framing data line STATUS FLAG
/7 R Values ~ FACTOR
PTry «STJ7 s svwfr v e sevwwnah 6B e mD )-unuu»v‘nrnvuuluuunlunwlyuuuuﬁyvuw
N0 HANY SUDUY OUS NNES NEDEN ASRN NASEY 511 NDUN NUS AR08
| S .

) ON_ GRADE

There are two main types of slab floors: heated and unheated.
Referring to the building blueprints, determine whether the slab
is heated or unheated. A heated slab is one in which the source
of heat 1s located in the slab (radiant floor slab) or beneath
the slab (perimeter, buried, underfloor heating ducts). If the
slab 1s heated, enter a 1 (one) in the position labeled "H" on
the slab data line. If the slab is not heated, enter a 0 (zero).
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SLA3Z CN GRADE (contirued)
The area of a slab floor does not have to be calculated.

Referring to the dliasram below, notice that the insulation extends
downward from the top of the slab and then horizontally beneath
the slab. The insulation may also extend straight down. Enter
the length of this insulation (total vertical and horizontal
distance) in inches (rounded off to the nearest inch) in the
position marked "L" in the slab data line. (If this distance
cannot be determined, enter 24 (twenty-four).)

Enter the R value of this insulation in the R VALUX position.

N—— |

4n concrete

()
1
A V'}\

vapor barrier

4n gravel

N
N
DRI

.

4

. <

., N

- ~,

N7V AN SoRS 72N

2" rigid waterproof
insulation

Slab data line
HL R Value

| BA DA RARI NS
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ADDITIONAL PROGRAMMING NOTES

If there is no cathedral roof camponent, a blank card
is inserted in data line 5, but do not insert a blank
card in the cathedral data line, instead proceed
directly to the open-ceiling data line.

If there is no open-ceiling component (for example,

if the entire roof/ceiling assembly is cathedral type),
insert two blank cards in the deck at the position
normally occupied by the open-ceiling data lines.

If there is no rim joist assembly, insert a blank card
in the data deck.

If there are no windows, insert a blank card in the
data deck.

If there are no entry doors, insert a blank card in
the data deck.

If there is no masonry wall camponent, insert a blank
card in the data deck.

If there is no framed wall component, insert three
blank cards in the data deck.

If there is no floor over unheated space (for example,
if the entire floor is slab), insert a blank card in
the data deck here.

If there is no slab floor, insert a blank card in the
data deck.

If data for another house is to follow, insert a data card with

"999" (nine hundred ninety-nine) in the first three spaces.
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