
- ... __ ,......., __ _ 

-
STATE OF MINNESOI'A 

DEPAR'IMENT OF ENERGY, PI.ANNIN:; & DEVEIDPMEm' 
ENERGY DIVISION 

In the matter of the Proposed 
Amendrrents to State Building Code 
of Rules 2M:AR §§ 1.16001 - 1.16008 
Regarding Heat loss, Ventilation and 
Climate Control 

June, 1983 

A. IN'l'ROIXX:TION 

STATEMENI'OFNEED 
AND RE'A50NABLENESS 

In ·1902, the Minnesota Ia]islature am:mded Statutes§ 116J.19, Sul:d. 8 
(Iaws of Minnesota, 1982, Chapter 563 > to reacl: 

nrn recognition of the ccnpel.ling need for energy conservation 
in order to safeguard the public health, safety and welfare, it is 
necessary to provide building design and construction standards 
consistent with the m::>St efficient use of energy. Therefore, the 
ccmnissioner shall, pursuant to chapter 14, adopt rules governing 
wilding design and construction standards regarding heat loss 
control, illumination and climate control. To the nax.imum extent 
practicable, the rules providing for the energy portions of the 
wilding code shall be based on and confonn to m:xlel codes 
generally accepted throughout the Ulited States. The rules shall 
apply to all new buildings and renodeling affecting heat loss 
control, illumination and climate control. The rules shall be eco­
nanically feasible in that the resultant savings in energy pro­
curerent shall exceed the cost of the energy conserving 
requirements anortized over the life of the building. The rules 
adopted pursuant to this sul:division, shall be put of the state 
l:uilding code. Notwithstanding the provisions of this sub­
division, all applications for approval of building specifications 
and plans may be subnitted to the state building inspector as pro­
vided in section 16.862." 

Pursuant to Minn. Stat. § 116J.19, Sulx:1. 8, t.11e Departnent of Energy, 
Planning and Oevelopnent, Energy Division (hereafter "Energy") has proposed 
rules ·2 M:AR §§ 1.16007 - 1.16008 and a repealer of rules 2 M:AR S§ 1.16001 
- 1.16006 which are published in the State Register of June 27,. 1983. This 
Statement of Need and Reasonableness will dem:mstrate both the need and 
reasonableness of these rules. 'Ibis Statement of Need and Reasonableness 
will also derconstrate the authority of the Agency for adopting rules 2 ?CAR 
§§ 1.16007 - 1.16008 and will derronstrate Energy has cacplied with all 
requirements of Minnesota Statutes Olapter 14, relating to rule mking. 

B. AUI'HORITY FOR RULES PR01?(X3ED 
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In 1975, the Minnesota Iegislature enacted Ia:ws 1975, Ch. 307 cm stat 

116B.122, Subd. 4) to require the Camlissioner of 1\dmi.nistration, in con­
sultation with the Director of the Energy Aqency, to establish standards in 
the State Building Code regarding heat loss control, illumination and cli­
mate control. 

Minn. Stat.§ 116H.122, Subd. 4 

"In recognition of the ccmpelling need for energy conservation 
in order to safeguard the public health, safety and welfare, it is 
necessary to provide building design and construction standards 
consistent with the nost efficient use of energy. Therefore, the 
ccmnissioner of administration, in consultation with the director11 
shall, no later than August 1, 1975, and pursuant to chapter 15, 
pranulgate building design and construction standards regarding 
heat loss control, illumination and climate control. Such stan­
dards shall apply to all new buildings and rerodel.ing affecting 
heat loss control, illumination and climate control. Such stan­
dards shall be econanically feasible in that the resultant savings 
in energy procurem:mt shall exceed the cost of the energy con­
serving requirem:mts anortized over the life of the building. '!he 
standard shall becane part of the state building code and be 
_effective six m:>nths after pranulgation." 

In accordance with Minn. Stat.§ 116H.122, Subd. 4, the Ccmnissioner of 
Administration did promulgate rules, 2 ?-CAR§§ 1.16001 - 1.16006, known as 
"Design and Evaluation Criteria for Energy Conservation in New Buildings, 
Additions, Rem:xlel.ed Elenents of Buildings and Standards for Certain 
EKisting Public Buildings" which becane effective January 30, 1976. 

Subsequently, the Ccmni.ssioner of Administration followed Chapter 14 
procedures to amend 2M::AR §§ 1.16001 - 1.16006 in 1977 and again in 1978. 

Minn. Stat.§ 116J.19, Subd. 8, which appears in the introduction Section 
of this Staterent of Need and Reasonableness, effectively tranfers 
authority for making rules in the State Building oode regarding heat loss 
control, illumination and climate control from the Ccmnissioner of 
.Administration to the Ccmnissioner of the Energy. Since it is established 
that rules regarding heat loss control, illumination and climate control 
are·established in 2 ?-CAR§§ 1.16001 - 1.16006, it therefore follows that 
the Ccmnissioner of the Energy has authority to amend rules 2K:AR §§ 
1.16001 - l ol6008. 

C. CG1PLIANCE WITH OiAP1'ER 14 RULE MAKING PRCCEDURES 

Caipliance with applicable provisions of Minnesota Statutes S§ 14.01 to 
14. 70 by Energy in establishing Rules 2M::AR §§ 1.16007· - 1.16008 is 
dem::mstrated in Section C of this Staterent of Need and Reasonableness. 

§14.05 Authority 

The authority for Energy to pranulgate rules 2 ?CAR§§ 1.16007 - lol6008 
is established in Section B "Authority For RUles Prqx:>5ed" of this 
Statement of Need and Reasonableness. 

2 



- -
§ 14.07 Subd. 2 Pg>roval of Form 

The Revisor of Statutes has assessed in the develor;mant of rules 2 M::AR 
§§ 1.16007 - 1.16008 through consultation of Mr. Craig Lindeke (Revisor of 
Statutes) with ?-"~ . Bruce Nelson (Energy). Rules 2 M:AR §§ 1.16007 - 1.16008 
have been presented to the Revisor of Statutes, and the revisor has isued a 
certification of approval of form and this certification was attached to 
the copy of the proposed rules delivered to the State Register. 

§ 14.07 Subd. 3 Standards for Form 

(1 ) se.e discussion under§ 14.07 Subd. 5. below-. 
(2) See discussion under§ 14.07 Subd. 4. below. 
( 3) To the extent practicable, plain language is used in rules 2 M::AR 

§§ 1.16007 - 1.16008, and technical language is avoided. 
(4) Rules 2 M:AR § 1.16001 to 1.16008 are amended by using the exact 

procedure described in Minn. Stat.§ 14.07 Subd. 3. (4). 

§ 14.07 Subd. 4. Incorporations by Reference 

Rule§ 1.16008 adopts the M:xlel Energy Code, 1983 Eliition as publshed 
by the Council of hrerican Building Officials by reference. This docum:mt 
is conveniently available to the public as denonstrated in the menorandum 
to the Revisor of Statutes (Attachment II). 

§ 14.07 Subd. 5. Duplication of Statutory language 

Rules 2 M:AR §§ 1.16007 - 1.16008 minimize duplication of statutory 
language. Only rule 2 M:AR 1.16008, paragraphs Q. and BB. duplicate sta­
tutory language. 

§ 14.10 Solicitation of Outside Infornation 

Energy published a notice of intent to solicit outside opinion on its 
actions to revise rules 2 M:AR §§ 1.16001 - 1.16008 in 7 S.R. 963 and 7 
S.R. 999. Copies of these notices are attached as Attachm:mts III and Dl. 
All written rraterial received in response to this notice is attached as 
Attachm:mt V. 

Energy has undertaken an extensive effort to solicit outside infor­
mation, and to provide infornation about rule changes to interested persons 
as explained below. 

First, Energy staff held several infernal ireetings on this matter with 
professional and trades organizations representing users of the energy 

( code. A listing of these rreetings appears as Attachment VI. During these 
ireetings, Energy's new legislative authority to adopt rules 2 M:AR §§ 
1.16007 - 1.16008 was explained, and a dialog on options for rule revisions 
held. 

Second, Energy established an energy code advisory ccmni.ttee to review 
proposed rules 2 M::AR §§ 1. 16007 - 1. 16008. Notes fran ireetings of this 
advisory can:ni.ttee appears as Attachment VII. 
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- -'lbird-, Energy sul::mitted two articles on this matter to the Minnesota 
Builders Association Newsletter. Copies of these articles are attached as 
Attachtelt VIII. 

In the natter of solicitation of outside infornation for revisions to 
rules 2 M:AR §§ 1.16007 - 1.16008, it has been shown that Energy has not 
only mat, wt far exceeded the minimum legal requirements. 

§ 14.11 Fiscal Note on Rule in Notice 

The adoption of rules 2 M::AR §§ 1.16007 - 1.16008 by Energy will 
require no expenditure of tm>lic m:>nie.s by l~al public bodies. Rules 2 
M:AR §§ 1.16007 - 1.16008 will be enforced as part of the State Building 
Code by local code officials, as prescribed in Minn. Stat.§§ 16.84 -
16.867. The proposed adoption of rules 2 M:AR §§ 1.16007 - 1.16008 will 
require no change in the nature or scope of the enforcement pr~ures for 
the State Building Code. 

§ 14.23 Statement of Need and Reasonableness 

'Ibis document constitutes the Statement of Need and Reasonableness for 
proposed rules 2 M:AR §§ 1.16007 - 1.16008. It will be available for at 

. least 30 days following the date of publication of notice to all interested 
persons pursuant to Minn. Stat. 14.22. 

D. NEID AND RFASONABI..mES5 OF AMENDMENTS 'ID RULES 2 M:AR §§ 1.16001 -
1.16008 Rule 2-M:AR § 1.16007. The letters identifying paragraphs in this 
statement correlate with the letters used in this rule. 

A. The authority paragraph cites the Minnesota Statute which gives the 
Energy Division authority to pranulgate these rules. The citing of 
authority to pranulgate rules is a required part of any rules pranulgated. 

B. Definitions are uade in this paragraph for the terms "State Building 
Code" and "this code" or "the code." These abbreviated definitions are 
necessary because the terms are frequently used throughout rules 2 M:'AR §§ 
1.16007 - 1.16008. 

Rule 2 M:AR § 1.16008. The letters identifying paragraphs in this state­
ment correlate with the letters used in the rule. 

A. This section incorporates the M:xlel Energy Code, 1983 El:lition, by 
references. Minnesota Statute§ ll6J.19, SUbd. 8, Claws of MN, 1982, Chap .. 
563) states, in part, "'lb the maximum extent practicable, the rules pro­
viding for the energy portions of the building code shall be based on and 
conform to m::>del codes generally accepted throughout the United States." 
The z.t::xiel Energy Code was prepared by the Council of .American Building 
Officials with participation by Building Officials and Code Administrators 
International, Inc., International Conference of Building Officials, 
National Conference of State on Building Codes and Standards, and Southern 
Building Code Congress International Inc. • It is generally accepted 
throughout the United States, and so qualifies as appropriate to serve as a 
basis for these rules . 
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B. Section 101. 3 of the Model Energy Code is arrended to clearly define . 
which buildings are to conform with the code . This amendment is made so 
that the application of the energy code will coincide with application of 
the State Building Code. 

C. Section 101.3.2.4 is inserted in the M:,del Energy Code to incllxle rero­
deled elarents of buildings under application to existing buildings . 'Ibis 
addition is nade so that application of in the energy code will coincide 
with application of the State Iw.lding Code. 

D. Se-:::tion 105.1 of the lt>de1 Energy Code is amended to require inspec­
tions by building officials in accordance with 2 M:AR § 1.0111. The aroond­
~t is nade so reguirarents are the same as in the State Building Code. 

E. The addition of a definition of "building" is inserted. The reason for 
incl\xling this definition is to clearly delineate which buildings are 
oovered by the code. The Model Energy Code has no definition of 
"building". 

F. The definition of ccmrercial parking facility is inserted in the l-biel 
Energy Code. It is made to show when arrendment O of the rules, relating to 
ccmrercial parking facilities, applies. 'Ibis definition is essentially the 
same as in the present energy code (See page 3 Attachll'ent I). 'Ibis 
language is inserted in these rules to make it readily accessible to 
wilding designers and building code officials . 

G. The definition of heated space is amended to clarify the neaning of 
positive heat supply. '!he identical arrendment exists in the current energy 
code. (See page 3 Attacmrent I). 

H. The definition of Nondepletable Energy Sources is replaced with a defi­
nition of Renewable Energy Sources. The title of this definition is 
changed to reflect the nore rccdern understanding of renewable energy sour­
ces that no energy source is nondepletable. The definition is m:xlified to 
be similar to a definition of renewable energy sources given in laws of 
Minnesota 1983, Chapter 289, Sec. 91, Subcl. 7. 

I. A definition of vapor barriers is inclooed for use in anendment N 
relating to requirarents for installation of vapor barriers. Attachnent X 
substantiates the need and reasonableness of this amendment. 

J. The footnote to the section defining exterior design conditions is 
amended by specifr~ng 99 percent and I percent outdoor tenperature values 
instead of the 97-1t2 percent and 2½ percent values given in the ltbiel Ehergy 
Code. 'Ibis amendment is proposed with the strong urging of the Coosulting 
Engineers Council (CEX:) joint Energy and Codes ocmnittees. tttlle the 
amanded values 'iA'.>uld allow the design of larger HIJ1!C systems, it is the ax: 
members' oontention that the Model Energy Code values ('Which are identical 
to the present values in the present energy code) are not in fact used in 
practice. 'Ihus, the arrended values are a canpranise in order to have 
values which all designers in the state will use. 

The footnote to this section is also amended to inclooe an add.itiorlal 
reference. It states that degree day heating data shall be selected fran 
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Standard RS-22. This standard is referenced because it is nore current 
than the standard referenced in the Model Energy Code. 

K. The amendment to this section makes this paragraph correlate with a new 
reference standard adopted in paragraph K. The language in the Ivk:rl.el 
Energy Code refers to sections in ASHRAE Standard 62-73 that do not exist 
in the referenced standard ASHRAE Standard 62-1981. See Section FF. for an 
explanation of need and reasonableness of adopting Standard 62 - 1981. 

L. The requirerrent for insulation on slab-on-grade floors for type R 
b.lildings is amended, as it is in the current Minnesota Energy Code (See 
page 3 Attachment I) • This amendment changes the extent of the slab to be 
covered fran a prescribed t't.U foot depth to the design frost line. The 
reason for the anendrcent i s that the State's definition of design frost 
line is not constant throughout the state and is greater than the 2411 spe­
cified in the M:>del Energy Code. 

M. The requirerrent of specific amounts of insulation on foundation walls 
amends the M:xlel Energy Oxle. The reason for incltrling these specifica­
tions is that foundation walls are a major heat loser in Minnesota hares, 
and that foundation wall insulation in new homes is camon practice 
throughout the state. A dem::>nstration of the need and reasonableness of 
foundation wall insulation requir€!'181ts is provided in Attachment IX. A 
note is added to recamend that foundation walls insulated as required be 
designed to prevent damage due to frost action, which may be a problem, 
particularly in clay soils. 

N. The vapor barrier installation specifications denoted here are con­
sistant with current energy efficient construction practice in Minnesota. 
The need and reasonableness of this requir€!'181t is dem::>nstrated in 
Attachment x. An exception is added permitting the vapor barrier to be 
discontinuous at the rim joist, since with current construction materials 
and practices it is very difficult to maintain a continuous vapor barrier 
there. A note is given recarmanding consideration of heat recovery ven­
tilation if high rcoisture is expected to be a problem in the txne. 

o. The requir€!'181t for insulation on slab-on-grade floors for buildings 
other than Group R is amended, as it is in the current Minnesota Energy 
Code (See page 4 Attachment I). This amendment changes the extent of the 
slab to be covered fran a prescribed two foot depth to the design frost 
line. The reason for the change is the State Building Cedes' definition of 
design frost line is not constant throughout the state. 

P. This section amends the table in the M:xlel Energy Code for heating and 
cooling criteria for Group R, Residential Buildings. '!he table fonnat 
remain$ the same in the proposed code but different U values have been 
inserted for Type A-1 buildings. The need and reasonableness of these nan­
hers is dem:>nstrated in Attachment XI. These requirements are consistant 
with camon construction practice in Minnesota. 

Footnotes 2, 4 and 5 are deleted since they all refer to conditions with 
much fewer Fahrenheit heating degree days than in Minnesota. Footnote 3 is 
also deleted and the need and reasonableness of this deletion is 
dem:>nstrated in Attachment XII .. 
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Q. The addition of a section specifying requirenents for heated parking 
garages is carried over fran the current Minnesota Fnergy Code (See page 4 
Attachroont I). It is a requirement :rrandated by Minn. Statute § 116J.20, 
Subd. 3. Statutory language is duplicated here to DBke it readily 
accessible to building designers and building cx:xle officials. 

R. The section of the proposed cx:xle which inserts a paragraph specifying a 
maximum System Design Heating/Cooling capacity is a carry over fran the 
current Minnesota Energy Code (See page 5 Attachrrent I) • The amendment was 
made in recognition that oversized heating and cooling systems have reduced 
efficiencyo 

EKcepti on number 3 is in addition to the current code requirements that was. 
included after discussion with the Consulting Engineers Council (COC) Energy 
and Codes carmittees. It reflects the fact that systems enploying autooa­
tic temperature set-back, and larger heating and cooling capacities to can­
pensate for the pick-up needed, can reduce energy use canpared to systems 
with no temperature set-back. Since the exception requires a registered 
professional engineer to show that the design capacity is no larger than is 
needed for pick-up, this entire provision should receive much nore careful 
scrutiny than with the current cx:xle language. 

s., U. and v. Three tables in the M::xiel Energy Code are amended to change 
all minimum OJP and EER values. The M:>del Energy O:xle is based on 
Standard 90A & B - 1980, published by the American Society of Heating, 
Refrigerating and Air Conditioning Engineers. Standard 90A· specifies that 
the values of OJP and EER in the M:>del Energy Code tables shall be required 
beginning January 1, 1980. H::Mever, Standard 90A also specifies that 
beginning January 1, 1984, new values (identical with those in amendments 
S, U and V shall be required. Copies of the relevant tables £ran ASHRAE 
Standard 90A appear in Attachment XIII. 

Since it is proposed that these rules go into effect less than three nonths 
prior to January 1, 1984, it is reasonable that the higher efficiencies be 
required. In order to further examine the reasonableness of tjlis amend­
ment, phone calls were made to local HVAC equiprent suppliers, including 
Thermex Corporation and Trane Corporation, to check on availability of 
equiprent with these OJP and EER values. According to the suppliers, such 
equitment is now available. 

T. Table 5-5 in the M:>del Energy Code is amended to raise the minimum 
steady state canbustion efficiency requirenents of large boilers £ran 75 to 
80 percent. 'Ibis change was recarmended by nenbers of the Energy Code 
Advisory Omnittee and COC Energy and Code cannittees. Phone conversations 
with local HVAC equiprent suppliers, including Burner Service, Blue Rag 
Systems and '.Ihenrex Corporation all indicated that this was a reasonable 

• change. 

W. The section on low pressure duct construction is am3Ilded so that all 
supply and return ducts outside the conditioned space are sealed. The pri­
mary reason for the change fran excepting return air ducts and supply ducts 
located within return air plenmtS is that these ducts are subject to air 
leakage just as much as others and, consequently, waste just as much energy 
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as others . Furtherrrore, according to rcernbers of the Energy Code Upgrade 
Advisory carmittee, it is currently standard construction practice in 
Minnesota to seal all supply and return ducts . 

X. The arrendrrent to the section on pool covers requires their installation 
only on heated outdoor swimning pools and deletes the exception for those 
outdoor pools receiving over 20 percent of their heating energy fran non­
depletable resources. The change to requiring pool covers on only outdoor 
h~ted pools canes fran consultation with experts and the Energy Code 
Advisory carmittee. Also see Attachmant XIV for the p::,sition of the Safety 
Services of Anerican Red Cross regarding this change. An additional reason 
for deleti ng this requirement is that pool covers on indoor pools are not 
likely to be used in the opinion of all who caunented on thi s provision. 

The except ion involving 20% of energy derived fran renewable energy sources 
is deleted because a reliable calculation rrethod that would prevent this 
provision as being used as a loophole is not specified. 

Y. The requirement for swimning pool ti.loo clocks to run the punp in the 
Model Energy Code is deleted in the prop::,sed code. '.Ihe reasoning for this,. 
is that ·according to engineers of the Energy Code Upgrade Mvisory 
Ccmnittee, is that the time clock wouldn't be used and there is no indica­
tion that their installation results in saved energy. See Attachment XIV 
for the position of the llmerican Red Cross on this change. 

z. The section on pipe insulation is arrended to delete the exception which 
emits requirement of pipe insulation in circumstances where the heat loss 
d:>es not increase annual energy requirements of the building. The deletion 
was made because there is no evidence that pipe insulation would not cost 
effectively save energy. Also, inclusion of this exception would result in 
unnecessary ambiguity in the code. In addition, insulating recirculating 
hot water pipe to the values required by the M::xiel Energy Code is currently 
standard design practice in Minnesota. 

AA. The requirement to equip lavatories in rest roans of public facilities 
with devices to limit the outlet temperature to 110°F is deleted fran the 
proposed code. The reason for the amandrrent is that such equiprent is not 
oamonly available and would not necessarily save energy. Attachment XY 
outlines in detail further reasons for this deletion. 

BB. The section on .Electric Energy Detennination is arcended to require that 
electrical service to individual dwelling units in buildings containing two 
or m:>re units be separately rretered, with individual rretering readily 
accessible to the individual occupants. This is in canpliance with 
Minnesota Statute§ 116J.27, Subd. 8 and is included to make the language 
readily accessible to building designers and building code officials. 

cc, DD, EE, and FF. These amendments maked the same changes for heating 
and cooling criteria as in amandm:nts L, M and N. '!be reason for the 
change is to make the language in the Building Design by Acceptable 
Practice section equivalent to the Building Design by carponent Perfonnance 
Awroach section of the M::rlel Energy Coo.e. 

00. This section inserts a table giving prescribed U values for portions of 
buildings in the Building Design by Acceptable Practice section. It is 
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included to provide a sinplified method for a builder of one- and two­
family hanes to know whether or not a design meets the code. Attachnent 
XVI de:ronstrates the equivalence of these numbers to the Building Design by 
canponent Perfonnance Section. 

HH. 'Ibis arnendrrent makes the sane changes for heated swimning pools as in 
arrendments X and Y. This insures continuity throughout the ccxle. 

II. The sarre amendment is made here as in Part z above. 'Ibis insures oon-
tinuity throughout the code. · 

JJ. RS-3 is changed to ASHRAE Standard 62-1981 Ventilation for Acceptable 
Indoor Air Quality because it is the rrost current standard dealing with 
ventilation. The standard given in the M::>del Energy Code is no longer in 
print. A letter fran the ASHRAE Minnesota Chapter Energy Cannittee 
(Attaclmmt XVII) dem:>nstrates the need and reasonableness of this change. 

KK. Referenced Standard RS-4 is changed to ASHRAE 55-1981 'lbernal 
Environm:mt Conditions for HuIIan OXupancy for the sarre reasons cited 
above for arnendrrent JJ. 

LL. Referenced Standard RS-8 is changed to ms Lighting Handbook, 1981 
AJ;plication Volume and 1981 Reference Volume, Illuninating Engineering 
Society C ms> • The old standard is no longer in print. The attached 
letter fran Jack Elliot, president of the Minnesota Chapter of the 
lllumination Engineering Society (Attachment XVIIl) dem:>nstrates the need 
and reasonableness of this change. 

M-1.. A new standard is included in the list of referenced standards: RS-22 
M:lnthly ?brrnals of 'l'errperature, Precipitation, and Heating and O:>oling 
D:?gree Days 1951-80 Minnesota. The reason for this is its current ten­
perature and degree day data; the existing energy code referenced outdated. 
data fran 1941-70. 

NN. The address for ASHRAE and M-M\ are made correct. The addresses 
listed in the M:xlel Energy Code are incorrect. 

oo. Figure 1 of the M:xlel Energy Code is amended to change the title and 
delete the line labeled Al. The reason for this is that prescribed values 
for Type Al houses are given in amendment P, and therefore the title is 
inappropriate and line labeled Al on this graph is not applicable. 

PP. The ti tie of Figure 2 is amended to include only Type A2 buildings. 
value for roof/ceilings for Type Al buildings is given in amendnents P and 
00, so this figure is not applicable to them. 

Repealer -

The rules that constitute the current Minnesota Energy Code are being 
repealed as a whole. Rules 2 ?CAR §§ 1.16001 - 1.16007 adopt a different 
standard by reference and are substantially different fran proposed rules 2 
M:AR §§ 1.16007 - 1.16008. Repeating the rules 2K:AR §§ 1.16001 - 1.16006 
and adopting cx:mpletely new rules 2 ?CAR§§ 1.16007 - 1.16008 results in 
the rrost clear and ~derstandable rules. 
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E. INDEX OF ATI'OCHMENI'S 

I. Rules 2 ?-CAR§§ 1.16001 - 1.16006 (repealed) . 
II . Mem::>randum derronstrating that the M:rlel Energy Code is conveniently 

available to the public. 
III. State Reg'ister December 20, 1982, Page 963. 
J.V. State Reg'ister Deareber 27, 1982, page 999. 
v. All written material received in resp:>nse to notice of intent to 

solicit outside opinion. 
VI. Li$t of discussion neetings regarding the Minnesota Energy Code 

upgrade. 
VII. Notes fran Energy Code upgrade Advisory camd ttee neetings. 
VIIL Articles fran Minnesota Builders k:;sociation Newsletter on the 

upgrade of the energy coo.e. 
IX. Study daronstrating the need and reasonableness of foundation wall 

i nsulation requirements . 
X. Study deronstrating the need and reasonableness of vapor barrier 

airendnents. 
XI. Studies derronstrating the need and reasonableness of one-and two­

family heating and ccx:>ling criteria amendments. 
XII. Study denonstrating the.need and reasonableness of deleting special 

requirements for cathedral ceilings. 
XIII. Copy of tables 6.2, 6.4 and 6.5 fran ASHRAE Standard 90A - 1980. 
XIV. letter fran the llmerican Red Cross on axrendments regarding swinming_ 

px,1s. 
YN. Mem::>randum to the Minnesota Council for the Handicapped on tem­

perature controls on lavatories. 
XVI. Dasnonstration of equivelance of tables 6-11 to requirements in the 

Building design by Canponent Perfonrance Approach Section. 
YNII. letter fran the ASHRAE Energy camdttee on the axrendment to adopt a 

new ventilation standard. · 
"YNIII.letter fran the illuminating Engineering Society on the amendnent to 

adopt a new edition of the IES Handbook. 
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l\'.IINNESOTA CODE OF AGENCY RULES 

DEPARTMENT OF 
AD1'1IINI°STRATION 

BUILDING CODE DIVISIO.N 

ENERGY CONSERVATION IN BUILDINGS 

-

-

1978 Edition 

Cite the Rule a.s: 
(for exnmple} 

2 MCAR § t.16001 

Published by 

OFFICE OP'THE STATE REGISTER. 
DEPARTMENT OF ADMINISTRAT10N 

Suite 101, 9S Sherburne ,\ve., St. P::iul, ~linnesot:, ~5t03 

DEPARTMJ:;NT OF ADMINISTRATION 

BUlLDING CODE DIVISION 

DESIGN AND EVALUATION CRITERIA 
· for 

ENERGY CONSERVATION IN NEW BUILOINCS, 
ADPITIONS, RE~tODELcD ELEMENTS OF BUILDINGS 

· : ~d 
STANDARDS FOR CERTAIN EXISTING PUDUC BUILDINGS 

§ J. 16001 Authoriutfon. These rules are authorized by Minn. St3t. § 
116H.12, subd. 4 (1974) and Minn. Stat. § 1 l 6H. l 2 l ( 1976) and established 
through the rulem:iking procedures set forth in Minn. Stat. § § 1 S.0411 to· 
IS.052 (Supp. 197S) in order to c:irry out the provisions of§§ t 16H.12, 
subd. 4 3nd 1 t 6H. l 21 , reg:irding energy conserv:ition st:indards (or design, 
evaluation and construction of all new buildings :ind the remodeling or 
reconstruction undertaken aitt:r the effective d:ite of these rules. Additionally 
these rules are intended as .the energy ~onservation st:i.ndards for the survey 
of certain public buildings, defined by Statute as .. buildings owned by the 
State nnd the University of Minnesota." These Rules constitute amendments 
to the State Building Code. ln the event that these Rules diff cr with the 
St:ite Building Code, these Rules sh3ll govern In all cases not nffccting safety 
and health requirements. A:iuilionally these Rules .ind tht' St~nrlard are in• 
tended to be usctl in the required survey of buildings owned by cities, 
counties :ind school districts. Compliance with these Rules 3nd the referenced 
standards shall 11ot be mandatory for existing buildings owned by the city, 
county or school district. 

§ 1.16002 Enforcement. 

A. Building Offlcio1s, in the municipality for which they are appointed, 
shall enforce these Rules. · 

B. In all other areas or the State these Rules shall be enforced by the 
Commissioner or Administration or his designated representatives. The (ees 
for such enforcement shall be based on the schedule established in Chapter 
3 or the Uniform Building Code, as adopted SBC 201 (2MCAR § 1.10201). 

§ t.16003 Purpose. The purposo of these Rules ls to provide design require­
ments which will improve utiliz.it ion of energy in new buildings, :idditions, 
rcmodel~d elements of buildin~ and certain existing pt,tblic buildings, 

A. The requirements or -these R.•Jtes are directed tow3rd the detlt:n or 
modifk:itl-,n or building envelope$ to provide :idequate therm:il re$ist:ince 
and tow a!r leakcgc, and toward the design or redesign ond selection o( 
mechanicul, electric;il servl~e, a11d lllumin:ition systems .ind equipment which 
will cnnb!e the effoctivc u~o of cntrc:y in buildings. 
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B. It is intended that these Rules be flexible in order &hat designc:s bo 
encouraged to uso innovative approac!.cs a:iC: techniques to achieve effective 
conservation of energy, More errcctive use. of energy may bo achieved by tha 
use of alternate design solutions, whid1 foU~w the speciric . requirements o( 
Sections 10 and/or 11 of the Standard referoni:ed in 2 MCAR § l.16OOS. 

C. It Is intended that these Rules, and ·the referenced standard, by used in 
tile dcsiim of new buildinis, adclitlons, for remodeled elements of existlna 
buildings a.s well as being applicable to certain existing pu~lic buildings as 
defined in 2 MC"-R § 1.16001. Compliance with the requirements. should 
be determinable and be economically justifiable in the preconstruction stage 
by evaluation and analysis of design specifications, drawings and calculations. 

D. These Ruics aro not intended to abridge any safety or health require• 
mcnts. 

§ 1.16004 Scope, 

A, These Rules and the referenced Standard set forth requirements for the 
design of new buildings as enumerated below, covering their exterior 
envelopes and selection of their HV AC, service water heating, electri~I 
distribution and illuminating systems, and equipment, ror efCcclive use of 
energy, . · 

1. These Rules and the referenced Standard apply to new bulldincs,· 
additions, remodeled clements as well as certain existing public buildings, 

2. Duildings fr portions thcicor whose rt1:ik design rate or energy usago 
Is less than I w/fl (3.4 Dtu/h ft )( 10.8 w/m ) of floor area for all purposes 
arc excluded Crom the scope or this standard. · ·,, 

3. Certain other buildings or clements thercor may be exempt when 
deslen data are not av.iilable or not applicable. In these cases, the exemptions 
arc specific.illy noted in t~e sections or the referenced Standard. 

D. These Rules 11nd the referenced Standard do not cover specific proce• 
durts for the operation, maintenance and use or buildings. . . 

§ 1.1600S Adoption of ASlIRAE Standard 90•75 by reference, Sections 
3.0 throuzh 11. attachments and appendices or the I ?7 S C:dilion of ASHRAU 
Standard 90-7 5, hcrcin:iftcr referred to .is Standard 90 , as promulg:itcd and 
published by the Amcric;m Society of Hcllting, Rcfrir,erating and Air-Condi• 
1ionin3 E:itinccrs, Inc. , is incorporated by reference .rnu·hcrcby mad i: part of 
the St:itc Builuing Code and shall be subject to the fol:owing alterations and 
amendments. 

• . . 

. .... 
' • 

.Department of AdmiAlstratlH 

A, Paao 9, Definitions.· . . 

-~ 
2 ?ri_.d..R -rta '° 

t 

Heated space. Space, within a buildin1, which is provided with a positive be 
supply to maintain air temperature ot so°F (10°C) or higher. Tb.is dermit11 
1s not to be consuued to require the Insulation of floor assemblies above ba.t 
menu or crawl spaced ln Type A buildinp provided with a positive heat 1\1 
ply, 

B. Page 10, Definitions. 

Manufactured building. Delete in its entirety. 

Mobile homo. Delete in its entirety. . 

Commercial parJcln1 facility. Shall not include a parkin1 racUity whiAs 11 
purtenant to or a ·part of a residential buildin1 whether the individulll!'wel 
1ng units arc rented or owned by the occupants, and which 1s used primariJ 
by the OCCUpillltS and their iuests. 

New building. As used hcrcllftcr shall mean new buildings, additlons, remoc 
cled e~omonts of buildings, and certain cwtlng public buildings. 

C, Pane 12, 4.l.1.1. · 

In addition to tho c:ritcria set forth 1n this section, the proposed design shal 
consider encra conservation in dctcnnining the orientation or the buildin1 

on its site; tho geometric shapo or the building; the building aspect ratio (ratl• 
of length to width); tnc number of stories for a g.i,en Door area requirement 
the thermal m:is.s or the building; the exterior surface color; shading or refiec 
tions from adjacent structures, sunoundin& surfaces or vcgctatiQn; opportunl 
t ics for natural ventilation; and wind ducction and speed. C~~utaUon pro 
ccdurc, and infonnatlon contained tn Ch.aptcrs 17•22 or the 1972 ASIIRAI 
HANDBOOK OF FUNOAMENTAtsl-6 may be used u auidclinet lC)allu. 
ate tho abovo Cactors, • 

D. Pago 12, Exterior Envelope Requirements. 

4.2.7 Tho design or buildings tor energy conservation shall not create condi­
tions ot accelerated deterioration rrom moisture condcns;ition. Vapor barriers 
arc required to maint:lin the thermal perf.ormanc:e of required building insula• 
tion against cold weather water vapor condensation in aU Type A Duildinp 
(Penn Rating 1.0 maximum). 

E. P:igo 18. 

4.3.2.4 Sl:ib-on-Gr:idc; Floors. For slab•on-&radc floors, the thcmtJI rc1lstanco 
of the insulation around the perimeter of the noor shall be as ~hown in Fir,. 2. 
The insulation shall extend downw.ird from the top or the slab to the t.!..csign 
frost li110 or <lownwar<l to the bottom of th~ 'slab then hori1.nnt;11ly bcncJlh 
the ~lab for an equivalent dist,Ulcc. 
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F. P:ice 18. 

.. . 
Ocp:irtmcnt or Aiimlnistt:it ion 

4.4.2.4 Sbb•on-Grnde Floors, For sl:ib-on•cr:ide floors, the therm:il res.lst:,.nee 
o( ins•Jl:ition :iround the perimeter of the 0oor sh3ll be as shown In Fig. 2. 
The insubtion sh:i.11 extend downw:ird from the top of the slab to the dcsiin 
frost line or downw:i.rd to the bottom of the sfab then horizont~ly bcnc:ith 
the sl:ib for :m cquiv:i.lent di.st:incc. 

C. ?3gc 20. 

S .l Scope. 1hi! seetlon covers determination of hell ting nnd cooling lo:ids, de.· 
sign requirements, :ind control requirements for general comfort :ipplic:itlons 
· w buildings. Critcri:i nre est:iblished for lnsulnting HV AC systems :ind for 
d construction. EXCEPTIONS. Spcci:il :ipp\ientions, such as but not lim• 
1 to hospit:ils, \:ibor:itorics, thcrm:i.lly sensitive equipment, computer 
rooms :ind :irc:n with open refricer:itctl displ.Jy c:ises, :ire ex.empt from the 
requirements of this section. Where these spcclal :ipp\lcations nre described in 
the 197 4 ASH RAE H:indbook :ind Product Directory, Appllc3tio·ns Volume l, 
tho criteria di:scrlbl!d there shall be used, 

No enclosed structure or portion or :in enclosed structure constru.cted :,Cter 
fanu:iry t, 1978 :ind used primarily :is :i commcrci:il p:irkinc facility ror three 
or more motor vehicles sh:ill bo he:itcd. fncident:il hc:itinl! rc,-,2lting from 
building cxh:iust :iir p:mlnc through a p:uklng facility sh:ill not be prohibited, 
provided th:it subst:inti:llly :ill useful he:il h:is previously been removed from 

't he :ur. 
H. P:i~e 22, Re!crenecs-:idd Footnote 17. 

1-7. 11Monthly nonn:ils o( tempcr:itu.re, prcclplt:itlon and he:itlnc dei;.ree 
d:ii1941-70", U.S. Department or Commerce, N:itlon:il Occ:inic :ind Atma .. 
sp Administration, Environment:il D:it:i Service, N:it!on:il CUmn tic Cen• 
tcr, shcville, North C:t.rolin:i, August, 1973. · · 

t. P:igc 22, Exceptions. 

Speeul :ipplic:ition.s, such as but not limited to hosplt:lls, laboro.torles, ther• 
m:tlly sensiti'1e equipment, computer rooms :ind ue:i.s with open refriger:itcd 
dispby cases, :ue exempt from the requirements of this section. Where these 
speci:tl npplic:ition3 :1.1e tlescribed in the .1974 ASHRAE HANDDOOK & Prod• 
uct Directory, Applic:itions Volumel, the criteri:i described therein sh:iU bo 
used. 

J, P~se 23, 

r,3.2.-3 VcntUnUon. Vcntilntlon nlJ' shill! eonrorm to ASHRAI? Standnrd 62• 
13 "N:i.tur:11 :ind Mcch:inic:i.l Ventil:i.tion,"6 Ventll:itlon :iir qu:intitics identl• 
'icd In SDC 770S (2 MCAR § l, 1770S) throuch snc 7720 (2 MCA R § 
• I 77.20) s.h:i11 be u~cd in lieu of those cont:iined in St:ind:trd 62•73 whenever 

' 
" 

Depvtment or Adminlsrmion l MCArt § t.16I 

I<. P:izo 23, . -:;-:. ·.:, . 

S .J.2.S System Desinu· Hentlng/Coollnc C:i.p:icity, The r:ited c:ip:,."clty of t 
he:iting/cooling system at design conditions shill not be gre:itcr th:in t 1: 
for heiltlng, 100% for cooling 11t design output lo:id c:ikul:ltetl in ilccord:111 
with Sec, S,3, whenever nppropri:i.te equipment Ls av:i.il:i.b!e. Equipment c 
signed for sti!.ndby purposes is not included in this c:ipilcity limit:ition requl 
ment. T.h~ _cooling ca11.acity or heat pumps :i.rc exempt from t his limit.ition. 

s •••• 

I : 

L. t':ige 23. 

S.4.3.1 One .. 11nd rwo-r-:imily Dwelling Units, Att:ichcd or Oet:iched. 

M. P:ige 25, Exceptions. · 

d, The we or outdoor atr eoollng m:iy arreet the operation or oth 
~stems (such :is rctu m or exh:iust :ilr fans or uc:i.s with op.:n refritcrntic 
display c:iscs) so ns to l.111:rc:ise the over.ill encrey eonsumpt ion or the buil, 
ing. ' . ' .. : · ... ; 

· N, P11gt1 3'2. 
:! 

7.3.1.1 ls deleted ln Its entirety, 

O. P:igc 33, 

7.3.1.2 is deleted tn its entirety. 

P, P:ige 33, 

7.3 .2 Combin:itlon Service W11ter He11tlng/Sp11cc, Heating Bo Den. Servlc 
w:itcr he:iting equipmcnl shall not be dependent on ye:u-round oper:ition o 
spncc he:iting boilers; U1.1t it, boilers th:it h:ivc 11.S IU'lother function wintc: 
sp:ice he:iting. · . · . 

Q . P.ige 34, 

7.8 Swimming Pools, · 

i .8.1 Rented swimming pools shall be equipped with controls to llmlt he:1tin2 
w.iter temper.iturcs ta no more th:in 84°F (28.!)0C), . 

· R.. P:ige 34, . 

8.6 ~lcctrlc Energy Dttmni:i:ition: In any muttl-tenant resldentfal buildtn~. 
proV1Sions shall be m:icJ~ to sep:i!'ltely determine the encri)' c:onrumc4 by 
e:ich ten:int, 

Eteetrle~ servfee to lndividu~i dwelling unlts tn buQdlnis eont:ilnlng two or 
more units shall be s~panirely metered, with !ndivid\.l:i.l meterini: rl':idily ac• 
Cl'~sible to the ~ndi'lidu:il occup:ints1 
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EXCEPTION: Buildings intended Cor . a~~ p:inc)' primarily by person.\ who 
:ire 62 yc:i:s of ilCC or older or h:indic:lppcd, or which contain i majof.cy of 
units not equipped w!th ¢omplctc kitc!\~n &~cilidcs. shall be exempt from tht 
provi..sions ot this section. • · · . • 

l • • • ~ 

t 
I ., 

•I 
' ~ ; . S. P:igc 38, 

ATTACHMENT A TO.SECTION 9 (9.3.4.!) 

T. P:ii;c 41. 

ATT ACl-L\iENT D TO SECTION 9 (9.3.S) 

U. P:igc 46. 

ATTACHMENT C TO SECTION 9 

V, Pace Sl . 

Appendix I 

W.P:izc S2. 

Appendi.'< 1I 

X. P:igc 53. 

. ... 
.. '• ! .· ' : . 

.. , . . :-, .. • ' .. ' 

j 8224 Old Courthouse Ro:id 
. •. Vicn:1:1, VA 22108 

Sheet Metal and Air Conditioning Contr:ictors 
N:ition:il Association, Inc. (SMACNA} 

Y. P:isc 53, 

, . 
' . f •• 

I .. 

Appendix 1II is deleted ln its entirety, 

§ 1.1 GOOG n.cqulrcd procedure fo r exemption, 

A. Any person seeking exemption from tho requirements or these Rules 
:ind the referenced St:i.nd:ird shall submit .i rcci\lc!.t, supported by evaluation 
and documcnt:ition, to the Duildine Offitfal of the municlp:ility where the 
build ins permit is required. · ., ' 

D. In those 11ren3 or the St:ito where tho State Duildln& Code docs not :i.p• 
ply, rucn request for cxcmp tion shall be submitted to the State Building In• 
spec tor, :;up ported by same docuincnt:ition as required- by 2 MCAR § § 
1.IG006 A. . ' 

.. 
' ' 

... ' • . ' '·• · . . 
• I • , • • t 

.• : 

.. 
' .. 
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- ATTACHMENT II . ·.· . 

STA~E 0-NNESOTA 
~ . . 

DEPARTMENT ENERGY, PLANNING AND DEVELOPMENT Off ice Memorandum 

' ' 
' 

To: Craig Lindeke 
Office of Revisor of Statutes 

DATE: May 27, 1983 

FROM: Bruce Ne 1 son -~~ 
Energy Division - - . ·,- . 

PHONE: 296-8279 

. . 

suBJECT: Den~n~.tration that. the document incorporated by reference. in proposed 
r ule S 2 M~~ 1.16008 is convenient ly available to the public. 

This ;;;sncr~d:.:.t1 · is persuant to the Minnesota Statutes § 14.07, Subd •. 4 
res?dir.g incorpo~attons by reference·. Proposed rule § 2 MCAR 2 .. 16008 

· inc:rpcrates by rEfarence the Modal Energy Code, 1983 Edition as 
pub.Ii.shed by the Cou.'IC.il of A11erican Building Officials . The Model 
En::--:rJ- Cede is ·cofri:!liently avail able . to the public for the reasons 
gi v~~o.,,-.. · --:-i-:--· --. · · 

Coµi-es-~_--the!1cde1 Energy Code are ·a~~ilable ~t five major public 
libraries dis;..: ~~u~ throughout the state. These librari es are: 

i".i:mc.S~~~-S~te Law Library 
J2!":'es J_ Hi11 Reference Library 
Hi:-u;e:~;:d is ?ublic Library 
Roche.st.a- ?cll1ic Library 
Duluth Put1ic Library 

Letters sent to e·ach of these libraries forwarding the Model Energy 
Code (Attacm.eot A) explained the importance of ma'< i ng this document 
conveniently available to the public. Each librarian was asked to · 
call if for sane reason they could not ma'<e these materials avai 1 able 
for public use:, but no librarian called with that problem •. 

The Model Energy Code is available for anyone to purchase for $5.00 
(postpaid) from any of the follov,ing sources: . ~ • • 

. 
Building Officials and Code Adm inistrators International , Inc . (BOCA) 
17926 .Scuth Halsted Street 
Holile\•,ood, Ill ino is 60430 

International Conference of Building Officials (ICB~) . 
5360 South Work• an Mill Road 
Whittier, California 90601 

National Confereoce of States On Building Codes ~nd Standards (NCSBCS) 
481 Carlisle Drive . - · · · 
Herndon, Virginia 22070 · 

. . 
Southern Building Code Congress International , Inc • . (SBCCI) 
900 Montclair Road 
Birminghcr.i, Alabana 35213 
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' 

- -.e -_- ,: ' .. 
. 4' , · • • - • 

Craig L indeke -2- May . 27, _1933 

. . 
Additionally, notice of the availability of the Model Energy Code is being 
published in several profession al/trade association . ne~·,sletters. Attach:nent 
B is an exanple of such a notice. · 

Please certify th~t the Model Energy Code is con~eniently a~~il able to the - -
public as required by Minnesota Statutes§ 14.07, Subd. 4. · __ · · · 

--
__. . . . - -

.. . · 

I ---· "'l .,.~ . : ... • . • :- ·. I M . . 

•· . ... ~. ,, ·· . 
. , 

. . . .. . 

. . . . ..... . 

.. .. 
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l-'::>Y 10, 1983 

Harvi..11 A.~ 
Mi."1.-.e.so'""l..i1 State I&1 Lilrary 
117 Uni Ve!'Sity A'\1-enue 
St. Paul, t·Iin:lSSOta 55155 

- .· . 

• ... 

- -. . 
T'ne Enetg:t n,;_irlsian is p!:OVi.di.""lg i.nfom.ation to the public alxJut the Minnesota, -· 
Ens!rgy co:-· To ~ -+-ri s information conveniently availahle to the pllhl 1c,. I am . 
se.'1di."1g y..___· JPtrc..!.Y c:c;r.ierpnta:y copies of the enclosed doc:Ui:Ients, ".hi.ch may 
soon be .i.!:x::c!:µat:ed cy ref=.ex:e into th0 Minnesota BniJding eods: . 

t-bdel -=---•gy. ~ - 1933 Edition, COurx::il of ll.rrerican Building COde 
Offi.-~;sls . . -: 

Energy 0::-..S;;:!.@f ._,_., in New Building Design, ~ Star,.dard 90 A, 
B,C - 1980 

va.-,H 1 :r.-fc:, :c::- :;.::: .::pt.2!ile Ina:x:tr Air Quality, PS-mAE"' Standard 62 -
1981 

YO'Jr librar.{.,;.;as sa1,::,r,,;-,ed si.'1.Ce it is at a key geographic location :L, t.1i.e state • 
If it is not convenient to add these materials to your colle:::tion for public use, 
pl0 ase CO!'lta::e me at 612/296-8902. 

Fo?:' }'OU?: i."lf~tion, copies of _the d~ts have bee.11 given to: 

J~ J. Hill Referen::e Library . 
M4""?neafX)lis Public Library -
R:x:hester Public Library 
Dulut.i-i Pu::>lic Library 

Un=ortunately, limit.ed numbers of copies · prohibit us from ·sending these d:Jct:nnent:s 
to rrore pJhlic lilraries. We appre::iat.e your assista11Ce in accepting these . . 
wa-:-0 .,..ials to provide L'lfonnati.on to the public ab:ru.t the Minnesota B-llilding Code. 

~~~~ 
DJnn.a Sl~'<cmski 
L1'7-arian 

* P..!!erican. SO::iety of Heating, Refrigerating a11d Air conditioning Engineers 

En~ [)i-,i.- 9a0 American Cenw Bvilding. 150 Ecst Kel!ogg Boulevard, St. Poul. MN 55101 612-296-5120 



'• 

MAY 1983 

-

" II • ·CAPSULE . REPORT_ 

MINNESOTA ENERGY CODE 
The Minnesota Energy Code i s currently being rev i sed by The 
Minnesota Energy Divi sion . The Energy Division proposes 
adoption by r eference of the .Coun~il of American Building 

. Official s model energy code 1983 edition with amendments . 
Copies of the model energy code can be obtained from the 
Internationa l Conference of Building Officials, 5360 South 
Workman Mill Rd., Whitt ier, CA 90601, at $5 per copy. 
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- ATTACHMENT III -___________________ OFFICIAL NOTICES 

lnterc,ted or affcclcll pcr-,,111' ,,r gn111r, nt., \· ,t;b11111 , 1atcmcnh ,,r inf,,rm:,1i,,11 ,lr cummcnt ,,r,,lly or in writin{!. \\'rittcn 
statements of inform::ti,,n amt ,;,,mmcnt ma~ t-c ;1ddr~•",:,I ll•: 

Grei LarSlln 
Soil and Water Conserv;1t i,,n HnarJ 
Dcpanment of Agriculture 
90 West Plato Boule\'ard 
St. Paul. MN 55107 

Oral statements of information and CClmment will be received during rc~ular hu,;incss hC111r~ over the phone al (61~) 11J6-3767. 
and in person at the above address. 

All statements of information and comment must be rcccin:d by Janu.iry I~. 1983. Any wrillcn matcri.il recci\'ed by th(' 
Board shall become part of the record. 

December 9, 1982 

Department of Energy, Plan·ning and Development 
Energy Division 

Vernon F. Reinert 
Executive Director 

Notice of Intent to Solicit Outside Opinion on Rules Relating to Heat Loss, Lighting and 
Climate Control in the State Building Code 

Notice is hereby given that the Depr nment of Energy, Planning and Development. Energy Division is -seeking information 
and opinions from sources outside the division in preparing revisi9ns to the State Building Code.:? MCAR §§ 1.16001-16006. 
The authority for these rules is contained in ~!inn. Stat. § I 16H.12, subd. 4 ( 1980). (Laws of Minnesota 1982, Chapter .563 
Section 9). 

I") Putsuant to this statute, the DEPD. Eneriy Division. is considering revisions to the State Building Code, including: 

,.., I. Replacement of adoption of ASH RAE Standard 90-7.S by reference with adoption of ASHRAe Standards 90A-1980 
and 90B-1980, by reference with the exceptions as noted below. 

2. Replacement of insulation requirements ·ror one- and two-family dwellings in the Minne~ot:J Building Code with the 
requirements of the current Department of Housing and Urban Development (HUD) Minimum Property Standards for 
One-Two Family Dwellings. 

,, 

3. Replacement of insulation requir.ements for all tnulti-family residential structures in the Minnesota Buildini Code •ith 
the requirements of the current HUD Minimum Property Standards for Multi-Family Housing. · 

4. Modification of ventilation requirements specified by the Minnesota Building Code to conform ,,1ith the requirements 
of ASHRAE Standa rd 62-1981. 

.S. Including the minimum requirements for water heater efficiencies of ASHRAE Standard 90A-J980. Section 7. 

Any person with information, comments or questions on the subject of the proposed rutes should submit them either orally or 
in writing before January 3 J, 1983. Address correspondence to: 

Department of Energy, Planning and Development 
Energy Division 
980 American Center Building 
I.SO E. Kellogg Blvd. 
St. Paul. MN 55101 
Aun: Bruce Nelson 
(612) 296-8279 

The di\'ision e~pects to publish proposed rules in February, 1983. Written materials received will be made part of the r~cord 
in the event that rules are propo~ed. 

(CITE 7 S.R. 963) STATE REGISTER, MONDAY, DECEMBER 20, 1982 PAGE 963 



ATTACHMENT IV -

OFFICIAL NOTICES-----------
Pursu:int lo the provisions of Minn. Stat. § IS.On 2. subd. 6. an agency. in preparing proposed rules. may seek information or opinion from sources 

outside the agc:ncy. Notices or inten t to solicit outside opinion must be published in the Stott Register and all interested persons afforded the 
opportunity to submit data or views on the subject, either orally or in writing. 

The Srott Rtgisttr alto publishes other official notices or state agencies. notices of meetinas. and matters of public interest. 

Department of Energy, Planning and Development 
Energy Division 
Notice of Intent to Solicit Outside Opinion on Rules Relating to Heat Loss, Lighting and 

Climate Control in the State Building Code 
Notice is hereby given that the Department of Energy, Planning and Development, Energy Division is seeking information 

and opinions from sources outside the division in preparing revisions to the State Building Code, 2 MCAR §§ 1.16001-16006. 
The authority for these rules is contained in Minn. Stat. § 116H.12, subd 4 (1980), (Laws of Minnesota 1982, Chapter 563 
Section 9). 

Pursuant to this statute, the DEPD, Energy Division is ·considering revisions to the State Building Code, including: 

I. Replacement of adoption of ASHRAE Standard 90-75 by reference with adoption of ASHRAE Standards 90A-198Oand 
90B-1980, by reference with the exceptions as noted below. 

2. Replacement of insulation requirements for one- and two-family dwellings in the Minnesota Building Code with the 
requirements of the current Department of Housing and Urban Development (HUD) Minimum Property Standards for 
One-Two Family Dwellings. 

3. Replacement of insulation requirements for all multi-family residential structures in the Minnesota Building Code with the 
requirements of the current HUD Minimum Property Standards for Multi-Family Housing. 

' 4. Modification of ventilation requirements specified by the Minnesota Building Code to conform with the requirements or 
ASHRAE Standard 62-1981. 

S. Including the minimum requirements for water heater efficiencies of ASHRAE Standard 90A-1980, Section 7. 

Any person with information, comments or questions on the subject of the proposed rules should submit them either orally or 
in writing before January 31 , 1983. Address correspondence to: 

Department of Energy, Planning and Development 
Energy Division 
980 American Center Building 
150 E . Kellogg Blvd. 
St. Paul, MN 55101 
Attn: Bruce Nelson · 
(612) 296-8279 

The division expects to publish proposed rules in February, 1983. Written materials received will be made part of the record 
, in the event that rules arc proposed. 

(CITE 7 S.R. 999) STATE REGISTER, MONDAY, DECEMBER 27, 1982 PAGE 999 

\ 
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ATTACHMENT V 

All written material received in responce to notice of intent to 
solicit outside opinion. 

WRITTEN MATERIAL ATTACHED : 

1 • Roberto. Brown Company January 3, 1983 

2. Minnesota Chapter ASHRAE January 4 , 1983 

3. Dowell consultants, Inc . January a, 1983 

4. Carroll T. Peterson January 17 , 1983, 

s. Northern States Power Co . Januar y 27, 1983; 

6 . Technical Resource Design February · 4 , 198~ 
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ROBERT 0 . BROWN COMPANY 

PROCESS ANO ENERGY ENGINEERS ANO CONSUlTANTS 

SUITE 200 

6885 WASHINGTON AVENUE SOUTH 

EDINA, MINNESOTA 55435 

·January 3, 1983 

Mr. Bruce Nelson 
Dept . of Energy9 Planning & Development 
Energy Division 
980 American Center Building 
150 E. Kellogg Blvd. 
St. Paul, MN 55101 

RE: Proposed Rules - Energy Standards 

Dear Bruce : 

I have reviewed the Notice published (CITE 7 S.R. 963) 
loss, lighting, and climate control in the State Building 
be studying the referenced documents and expect to submit 
January 31, 1983. 

. JAN O 6 1983 

regarding heat 
Code. We wi 11 
comments before 

My only comments at this time are that my clients have found the previous 
standards "below common sense" levels and have always exercised their 
options to increase insulation values. Secondly - I hope enforcement 
can somehow be addressed again. I have had two expe riences which indicate 
enforcement in the field is still not as critical on energy issues relative 
to plumbing and electrical etc. as might be desired. 

Please accept my best wishes for the New Year and extend my greetings 
to the staff. 

d~-6 
Kevin Wm. Halbach, A.I.A. 
Architect 
ROBERT 0. BROWN COMPANY 

KWH/sk 



- Minnesota Chapter -AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING ENGINEERS, INC. 

PRESIDENT 
W:F. (Will) Johnson 
Honeywell Inc. 
MN08-5295 
8200 Normandale Blvd. 
Bloomington, MN 55437 
612-830-3681 

PRESIDENT-ELECT 
A.A. (Hup) Martini 
A.T.S. & R., Inc. 
4901 Olson Memorial Hwy. 
Minneapolis, MN 55422 
612-545-3731 

SECRETARY 
T.P. (Tom) Olson 
Climate Makers, Inc. 
235 E. Roselawn Ave. 
St. Paul, MN 55117 
612-487-1451 

TREASURER 
C.l. (Chuck) Fisher 
Allied Metalcraft Co. 
1750 Thomas Ave. 
St. Paul, MN 55104 
612-646-2911 

BO. OF GOVERNORS 
G.C. (Gary) Ashley 
Ashley Engineering, Inc. 
3585 N. lexington Ave. #236 
Arden HIiis, MN 55112 
612-482-1183 

P.O. (Phil) Freeman 
The Trane Co. 
5916 Pleasant Ave. S. 
Minneapolis, MN 55419 
612-861-7232 

RamGada 
Gada & Associates, Inc. 
1030 Soo line Bldg. 
Minneapolis, MN 55402 
612-375-1340 

@ 
January 4, 1983 

Mr. Bruce Nelson, Energy Division 
Department of Energy, Planning, 

and Development 
980 American Center Building 
150 E. Kellog Blvd. 
St. Paul, MN 55101 

JAN O 6 1983 

Re: Proposed Revisions t o the State Building Code 
Relating to Energy 

Dear Mr. Nelson: 

As you know we hearti ly support the efforts of the 
Department of Energy, Planning, and Development to 
modify the State Building Code to r efl ect ASHRAE 
Standard 90-1980 and to incorporate ASHRAE Standard 
62-1981. 

While we all recognize that no standa~d is ideal for 
all applications, we believe these ASHRAE Standards 
represent a reasonable approach to increasing energy 
conservation in building design. We cannot endorse 
deviations from these Standards as you propose for 
consideration, though we recognize the intent of these 
deviations is to further the goal of energy conservation. 

It i s our suggestion that ASHRAE Standards 90-1980 and 
62-1981 be adopted in appropriate form into the State 
Building Code and that the State consider incentive 
programs to encourage more efficient construction, 
where appropriate. 

I hope these comments are useful to the Department, and I 
want to assure you that we will cooperate and assist you 
in any way we can to help improve the State Building Code. 

C -----Ff; 
Gary C. shley 

s· cerely, A~ 

Chairman, Energy Manag ent Committee 

cc: Will Johnson 
Ken Dowell 
Dean Rafferty 

Please reply to: 

GUESTS ARE ALWAYS WELCOME AT MINNESOTA CHAPTER EVENTS 



KENNETH F. DOWELL, P.E. 
MECHANICAL ENGINEER 

(612) 544-3711 

January 8, 1983 

Mr . Bruce Nelson , Energy Division 
Department of Energy, Plann ing and Development 
980 American Center Building 
150 East Kellog Blvd . 
Saint Paul, Minnesota 55101 

DOWELL CONSULTANTS, INC. 
4979 Olson Memorial Highway 

Minneapolis, Minnesota 55422 

Re: Your proposed revisions to the State Building Code, relat{ng to energy . 

Dear Mr . Nelson : 

I heartily support your efforts to update the Minnesota Energy Code. 

This includes the five items listed in your proposed rules, as published 
in the register. As a Consulting Mechanical Engineer engaged {n the design 
of energy consuming systems for buildings, I· s.t!ate the following opinion·s: 

1. While the present code was a good "leap forward" when adopted, it is 
already inadequate for our climate and for a state that must import energy. 

2. Buildings being built: today use considerably more energy than necessary, 
and they can be designed more energy efficient without stress or undue 
additional cost . · 

3. Buildings are long life and are a commitment for the future when 
energy will be more scarce and expensive. 

4 . . The updated ASHRAE standard 90-1980 would be a definite improvement 
over the present code, but in my opinion does not go quite far enough 
in some areas for our needs In this state. · 

5. Therefore, I concur with the intention of items 2 and 3 in your proposed 
rules which relate to residential type construction, and for the following 
reasons : 

a. The H.U . D. standards would ·· result in more energy efficient buildings ,. 
and they are apparently proven to be practic~l. 

b . The residents of these structures who will directly or indirectly 
pay for the energy costs far · into the future, by and large to not 
take part in the plann i ng and financing of the structures . They 
need to be protected. 

~~ 



- -Carroll T. Peterson 
3123 ~a,¥e~ St , N,E. · 
Minneapolis, MN 55418 
789-2219 

January 17, 1983 

J~lt 19 \983 

Mr. Bruce Nelson 
Department of Energy , Planning and Development 
Energy Division 
980 American Center Building 
150 E. Kellog Blvd. 
St. Paul, MN 55101 

Dear Mr . Nelson, 

I was given your letter by the Minnesota Multi Housing 
Association and would like to comment on No . 4 of the "Fact 

- Sheet on Opportunities and Issues", September, 1982. 

Proposal: Amend the Code to include energy 
requirements of the HUD Minimum Property 
Standards for multi-family dwellings (attached 
townhouses, low-rise apartment/condominium and 
high-rise apartment/condominium). 

I believe tax incentives for insulation above proposed 
standards would benefit everyone. More specifically: 

Any insulation above the proposed requirements 
can be deducted by the builder or passed on to 
an investor. 

200% of cost of insulation above the proposed standards 
can be deducted in first year (and recaptured at long term 
rates when building is sold), up to 2 .5% of building's value. 
Other items eligible include triple or more glazing (the 
incremental cost over double glazing) and air to air heat · 
exchangors. The 200% would help offset labor and materials 
involved in the extra insulation. 

Rehabilitated structures should also be addressed and are 
probably the most important. Any insulation over a wall R value 
of about 14, ceiling over about R-28, glazing over double, and 
the use of an air to air heat exchangor can be deducted the same 
as new construction. _The upper limit would be 2.5% of rehabilita­
tion cost. (My unders tanding is that most extensive rehabilitation 
projects cost about the same as building new.) 

CTP/eo 

Sincerely, 

/ ) ' / ,N-­
;/: ·· '· '. / fvf.t~ 

Carroll T. Peterson 



January 27, 1983 

Mr Bruce Nelson 
Department of Energy Planning and Development 
Energy Division 
980 American Center Building 
150 E Kellogg Boulevard 
St Paul, MN 55101 

Dear Mr Nelson 

JAN 2 8 1983 

Northem States Power Company 

414 Nicollet Mall 
Minneapofis, Minnesota 55401 
Telephone (612) 330-5500 

NSP supports your proposal cited in the State Register, Monday, 
December 20, 1982, page 963 to change the State Building Code to 
include the minimum requirements for water heater efficiencies of 
ASHRAE Standard 90A-1980, Section 7. Through operating our 
Appliance Rebate Program since March 1, 1982, we have become 
aware of the very cost-effective nature of energy efficient water 
heaters, especially electric ones. 

Be£ore beginning our Appliance Rebate Program, we collected sales 
data for 1981 from all the major distributors and manufactuer's 
r epresentatives who market appliances covered under the program 
in Minnesota . This data indicated how many units of each JOOdel 
of product each distributor or manufacturer's represenative would 
sell in 1981, and what the size, energy efficiency rating and 
average retail cost of each JOOdel was. The sales reported to us 
from each source were aggregated to form an estimate of the total 
number of each type of product sold in the state in 1981. By 
checking these estimated aggregate annual state sales figures 
with those compliled by the Association of Home Appliance 
Manufacturers and the American Refrigeration Institute, the trade 
organizations for refrigeration and air conditioning products, we 
determined that the sales reported to us represented 75-95% of 
the total sales made of each of these products in Minnesota in 
1981 . 

Unfortunately, the trade organiation for water heaters, the Gas 
Appliance Manufacturer's Association, does not compile state-by­
state sales figures. However, we have sales data on electric 
water heaters from the manufacturer's representatives of each of 
the five major manufacturers of water heaters that account for 
the large majority of water heater sales. So this sales data 
should be quite representative of all electric water heaters sold 
in Minnesota in 1981. 

In the accompanying chart, an analysis is presented of the above-
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mentioned sales data with respect to the average purchase costs 
and operation costs of energy-efficient vs . standard electric 
water heaters. It shows that consumers will realize substantia1 
operating cost savings by the purchase of an efficient electric 
water heater . It further shows that the added costs of the effi­
cient models are not substantial when compared to the operatinq 
cost savings they would cause. Indeed, we see that using a 
straightforward simple payback analysis, the added costs of an 
energy-efficient water heater will be recovered by the consumer 
through reduced operating costs within five years for all sizes 
of electric water heaters, and within two or less years for all 
but one size of the product . 

However , despite the very cost-effective nature of e nergy­
efficient electric water heaters, only slightly more than 20% of 
all the electric water heaters sold in Minnesota in 1981 were 
efficient models. We believe that this is a substantial instance 
of market failure, which would most effectively be corrected by. 
the adoption of the proposed regulation . Energy-efficient 
electric water heaters cause no reduction in utility to the con­
sumer, yet offer the substantial cost savings outlined above. 
The state and society would also benefit through having, to use 
less natural resources to supply its citizens ' water heating 
needs. 

Furthermore , we believe that the proposed regulation would be a 
more effective method of increasing the efficiency of water 
heaters being sold than a market-oriented approach such as that 
used in our Appliance Rebate Program. The reasons for this opi­
nion have to do with the causes of the market failure. It is our 
understanding that the relatively small percentage of efficient 
water heaters sold occurs . for mostly two reasons: 

1) The large majority of water heater sales occur when a 
consumer's existing water heater breaks. Thus, since 
replacing a water heater is an unexpected expense for con­
sumers, they want to minimize that expense, and hence shop 
for the least expensive water heater to replace their broken 
one with. The are either unaware of or unconcerned about the 
substantial operating cost savings they could realize with an 
efficient water heater. 

2) Plumbers and water heater retailers , faced with a very price­
conscious customer, often strive to give him or her the 
lowest quote they can over the phone in order to get their 
bu~iness. They often do not even mention the fact that they 
carry different kinds of water heaters, and that although 
energy efficient ones cost a little 100re to buy then standard 
models, they will save the consumer money on their fuel bill. 

Thus, the reasons for the market failure do not lend themselves 
to easy correction. An effort like the Appliance Rebate Program 
certainly can have an effect on the percentage of ~igh-efficiency 
water heater sales. By advertising the benefits of efficient 
water heaters to consumers, and by giving water heater vendors an 
extra sales tool to market the products, progress certainly can 
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be made. However, it is certainly a slow and painstaking pro­
cess, and it is not likely to result in 100% efficient water 
heater sales. For example, although we have not done a thorough 
analysis of the subject, the initial indications are that the 
Appliance Rebate Program has caused the percentage of high­
efficiency electric water heaters being sold to increase from 21% 
to 25-35%. This is certainly a significant achievement, but it 
is also very much less than what the proposed regulation could 
do. So in view of the benefits to the customer and the state of 
having all the water heaters sold be energy-efficient models in a 
much more rapid fashion that would occur from market-oriented 
efforts, we support the adoption of the proposed regulation. 

Sincerely 

¾~ 
Randy Gunn 
Demonstration Project Consultant 

cc . K H Wietecki 
WM Thometz 



Electric Water Heaters - Operating Costs and Price Information for Minnesota in 1981 

Average 
First Sales-weighted Sales-weighted Average Annual Average Annual Payback of 
Hour t Sold % High Average Costs Average Costs Energy Costs Energy Costs Efficient Units 
Rating 1981 Efficiency Std. Units Efficiency Units Std. Unit1 Efficient Units1 Years2 

35-42 1600 7 150 210 321 282 1 . 4 

43-47 100 3 260 270 304 286 0.5 

48-53 3400 12 160 260 328 282 2.0 

54-64 35800 22 190 260 332 283 1.3 

65-74 200 35 270 300 352 290 0.4 

75-86 3900 27 290 390 369 298 1.3 

87-99 0 

100-114 500 20 450 570 355 331 4 .6 

Total 45500 21 200 280 334 285 1.5 

1 Based on a national average electric rate of 4.971/KWH, as appears on the FTC Energy Guide Labels. 

2 Calculated by dividing the differences in purchase price by the difference in operating cost, 
after the operating cost difference has been raised by a factor of 1.00, the ratio of 
NSP's year-round average electric rate, 5.38~/KWH, to the national average rate. Simple 
paybacks are used. 

-.... 

-
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TECHNICAL RESOURCE DESIGN 
3223 Fourteenth Avenue South Minneapolis, MN 55407 612/ 729-0154 

4 February 1983 

Mr . Bruce Nelson 
Department of Energy , Planning and Development 
American Center Building 
160 E. Kellogg Blvd . 
St . Paul , MN 55101 

Dear Bruce : 

· tEB O 9 198,3 

As you know, I will be unable to attend the next meeting of the energy 
code advisory committee, as I will be out of town. Not knowing exactly what 
the adgenda will include, I wanted to convey to you some of my concerns 
about multi-family buildings before the meeting. 

It is difficult for multi-family building owners to get the capital for 
major improvements once a building has been built. Thus, the best time 
to consider energy conservation is before construction (or else at the time of 
sale, when the building is being refinanced). Multi-family owners do not 
in general have the same incentives for energy conservation as single-family 
owners because they can pass energy costs on to tenants with no penalty, 
especially in tight rental markets. The only conservation improvements 
most multi-family owners will make are those with exceptional paybacks 
(less than 3 years) . For these reasons, the concept of the code as a "floor". 
above which builders and owners set their own energy standards, is not as 
applicable in multi-family housing as in single-family. 

I am enclosing a memo that George Peterson and I drew up for a meeting with 
May Hutchinson a few months ago. In it, we outlined what we thought were 
important energy conserving features in new multi-family housing. These 
recommendations deal with the mechanical systems. I would like to make one 
connnent about the envelope: Most multi-family buildings are now built with 
roof-joists, a single set of joists with the ceiling attached to one side and 
the roof deck to the other. Because there is no attic cavity, increasing 
insulation levels at a later date is not economically feasible. This is a 
short sighted practice . I would prefer a return to the older type of flat 
roof construction with separate ceiling and roof joists. 

I would be glad to talk with you about these observations after I 
return March 1, or at the March meeting of the committee. 



------- ------------ --------------· ----- --
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MEMORANDUM 

To: May Hutchinson, Minnesota Housing Finance Agency 
From: George Peterson, Minneapolis Energy Coordination Office· 
Re: Energy Conservation Standards for Multi-Family Buildings 
Date: November 17, 1982 

Over the past year~ the Minneapolis Energy Coordination Office 
has been developing an . energy manangement program for 5 to 50 
uni t multi-family buildings o Based on our e xperience with 
retrofits, we believe that any standards for new construction 
of multi-family buildings should address building mechanical 
systems in detail . 

Key items that should be addressed ar~ outlined below: 

BOILER EFFICIENCY 

No true high efficiency boilers with outputs sufficient to 
hea_t larger multi-family bui_ldings are currently available. 
However, the following standards are achievable and would 
represent an improvement over typical installations: 

l . the boiler should have at least five square feet of 
heat exchange surface per horsepower, 

2o the steady state efficiency as measured after installation 
by an independent test should be 80% or better, 

3. the boiler should have a positive inflow shutoff or 
power draft . 

BOILER CONTROLS 

1 . Ev~ry space heating boiler should have an outdoor 
reset and an outdoor cutout . 

HEATING DISTRIBUTION SYSTEM 

1 . Each unit should be a separate heating zone and 
should have a thermostatic zone control device. 

2 . All piping in unheated areas, including the boiler 
room, must be insulated. 

3 . All piping in hallways and basements should be 
insulated, although to a somewhat lower level. 

4 . The heating system piping should be installed in 
a way that will facilitate later addition of submetering 
for individual apartments. Specifically, the entrance 
and exit to each apartment should be readily accessible 
to a plumber via access panels. 

DOMESTIC HOT WATER 

1. Domestic hot water should be heated by a "heat exchanger" 
type boiler (such as the Burkay or Bryan) with storage 
in a separate tank. 

2. The storage tank should be insulated. 
3o Low flow showerheads and sink aerators should be 

installed in all units. 
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·---------..:~------------- --------------~ ....... ~-·---
APPLIANCE EFFICIENCY 

1. High efficiencies should be required for all air 
conditioners, refrigerators or stoves installed by 
th~ ·builder. 

LIGHTING 

1. Lighting in comrno"n spaces should be flourescent. · 
2. Outdoor lighting should be operated by a light-sensitive ' 

controller . 

The Ene rgy Office is willing to p rovide input to MHFA in 
d e v e loping standards to address these issues. 



Date 

07/29/82 

08/06/82 

10/20/82 

10/20/82 

11/18/82 

11/23/82 

11/10/82 

11/23/82 

01/19/83 

02/10/83 

02/25/83 

02/25/83 

03/14/83 

03/16/83 

03/24/83 

03/31/83 

04/06/ 83 

04/12/83 

04/26/83 

05/03/83 

05/17/83 

05/31/83 

A ATTACHMENT VI A 
DEPAR.T OF ENERGY, PLANNING AND D~PMENT 

ENERGY DIVISION 

Minnesota Energy Code uesrade Discussion Meetings 

Organization/Co~.mittee 

Minnesota Society of Architects 
(Energy Steering Committee) 

Building Codes Division 

Minnesota Builders Association 
(Legislative Committee) 

Housing Energy Learning Program 
Committee 

ASHRAE (Energy Committee­
Legislative Sub-committee) 

Minnesota Builders Association/ 
(Legislation Committee) 

Minnesota Society of Architects 
(Building Codes Committee) 

Minnesota Builders Association 

Energy Codes Advisory Comrnittee 

Twin City Er.ergy Engineers 

Minnesota society of Architects 
(Energy Committee) 

Northwest Building Officials 

Consulting Engineers Council 

Housing Energy Learning Program Committee 

Energy Codes Advisory Committee 

Energy Codes Advisory Sub-committee 

st. Paul Area Builders Association Board 

Energy Codes Advisory Sub-committee 

Energy Codes Advisory Committee 

st. Paul Area Builders Association 
(Special meeting) 

Energy Codes Advisory Sub-Committee 

Consulting Engineers Council 
(Energy and Codes joint meeting) 

' 

: .,; 

. 
' 
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- ATTACHMENT VII 

MEET ING NOTES 

ENERGY CODE ADVISORY COMMITTEE 

JANUARY 19, 1983 

The meeting convened at 10:00 a.m. in the Veterans Service Building, downtown 
st. Paul. 

Attendees: Kenneth Dowell 

Jack Elliott 

Chuck Schulz 

Don Pates 

Martha Hewett 

Duane Grace 

Don Johnson 

Jim Carlson 

Wally Thometz 

Sam Stewart 

Frank Frison 

John Armstrong 

Cheryl Belford 

Steve Klossner 

Jackie Lind 

Bruce Nelson 

- American Society of Heating, Refrigerating 
and Air Conditioning Engineers 

Illuminating Engineering society 

- St. Paul Area Builders Association 

- Minnesota Society of Architects 

- National Association of Housing and 
Redevelopment Officials 

- Minnesota Depar t ment of Administration 
Building Codes Division 

- Minnesota Department of Administration 
Energy Conservation Division 

Insulation Contractors Association 
Northwest 

- Northern States Power 

- Sam Stewart and Associates 

- National Electrical Contractors 
Association 

- DEPD, Energy Division 

- DEPO, Energy Division 

- DEPD, Energy Division 

DEPD, Energy Division 

- DEPD, Energy Division 

John Armstrong presented the background history of the Energy Code . The 
Energy Division has legislative authority to establish the standards. The 
Energy Code should provide good, current, reasonable minimum standards. Al­
though the unincorporated areas of 76 counties have rejected the Minnesota 
Building Code, the majority of state residents live in counties where the 
Code is in effect . 

Discussion revolved around the i ssue: Is the present Code acceptable or not? 

The majority of committee members felt the Code should be updated. 
Further research is needed in the following areas: 

1 . What are other states doing regarding an energy code? 

2. In particular, what energy codes are enforced in bordering states? 
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3. What results do other states have with energy codes? 

Bruce Nelson then discussed the criteria set by legislation for developing an 
Energy Code. The major points are that the building code shall be based on 
model codes generally accepted throughout the U.S. and the rules shall be 
economically feasible in that energy savings shall exceed the cost of energy -
conserving requirements amortized over the life of the building. 

Current options for format are ASHRAE 90A-1980 and the Model Energy Code. 

The code should be easy to use, as well as consistent with current practice. 

An economic analysis of a s ingle family dwell i ng meeting various code require­
ments was shown. All options meet the legislative requirements. 

John Armstrong asked for further suggestions for other types of economic 
analysis. Discussion included the following points: 

* Although the Minneapolis College was built to ASHRAE 90-75 
specifications, it uses more energy than other similar buildings. 
Suggested the key is in the operation and maintenance of the 
building. 

* A national energy policy would perhaps be more desirable. 
* Using less than 25 years could be used to demonstrate savings. 

Seven could be used as a turn-around number. 
* Using a cash-flow basis for an economic analysis was suggested . 
* The figures must be very reliable to show total savings. Further­

more, dollars used to build must be paid back ••• cost of borrowing 
these dollars makes it too expensive to build. 

* Question raised regarding what kind of analysis is necessary to 
show the legislature? and the public and private sectors? 

* Also pointed out need to test if standards will hold up for both 
residential and commercial buildings . 

Bruce Nelson discussed changes in ASHRAE standards by section. 

* Section 5 -- Ventilation Requirements 
Debate centered on smoking/non-smoking specifications and how 
this could be enforced, 

* Section 6 -- HVAC Equipment 
Section of Comparison Paper referred to for discussion. 

* Section 7 -- Water Heating 
It was pointed out that equipment is currently on the market 
to meet ASHRAE 90A-1980 standards. Previously, equipment was 
not available to meet ASHRAE 90-75 standards. 

* Section 9 -- Lighting 
Code will recommend using the simple procedure to calculate 
Lighting Power Budgets. These are workable standards and easy 
to use . 
IES currently considers the age of the users and the task performed 
in determining lighting requirements. Specific foot candles are 
not used: rather a range is suggested . 

* Sections 10 and 11 are unchanged. 
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Summary of documents being prepared for Energy Code were presented including 
the rules, a Statement of Need and Reasonableness, a comparison paper, and a 
brochure. 

General discussion of Energy Code followed: 

* Suggestion to use ASHRAE 90A-1980 or the Model Energy Code, which­
ever is stricter. Much dissent among co1M1ittee members on this 
issue. 

* A comparison of various options regarding the code is necessary. 
Looking at the Model Energy Code would be useful since it is 
written more clearly than ASHRAE standards. 

* The building community is now familiar with ASHRAE 90- 75, so 
perhaps adopting ASHRAE 90A-1980 would make the code easier to· 
use. 

* There are enforcement difficulties associated with 90-75. Code 
officials sometimes do not understand the language or have differing 
interpretations. 

* Model Codes follow other standards and do not lead. ASHRAE is 
constantly updated, which is an advantage. 

John Armstrong reminded the committee that these are minimum standards. Dis­
cussion following pointed out the need to educate the lending community that 
minimum standards are not the maximum allowed. 

People have a dollar fig.ure in mind when budgeting a house. The buyer of a 
house must be shown the total picture of cost of building and consequences 
of this in later monthly payments. 

Discussion of R-values followed. Questions raised about measuring R-values. 
Problem is where R-value is measured in a building. This should be spelled 
out in code. 

Potential reactions of legislators must be considered. Example of contro­
versy in mandating- smoke detectors was cited legislators seem reluctant 
to mandate items which will cost money, even if amount is small. 

Advantages brought up of doing an infra-red scan as a guarantee for archi­
tects and builders to detect otherwise unnoticed areaso Questions raised 
as to whether infra-red scans can be mandated. 

John Armstrong summed up session by pointing out three key issues for 
committee members to consider: 

1. The code language must be decided -- ASHRAE or Model Energy Code. 
2. Can higher R-values for walls and ceilings of one and two family 

homes be in Energy Code? 
In addition, should 7-year paybacks be used and how should the 
cost of money be dealt with in these calculations? 

3. How are surrounding states dealing with this issue? 
Can ASHRAE standard 62-1981 be accepted regarding ventilation 
standards? 

Questions arose about possibility of taking the non-controversial route for 
rule adoption. 

Meeting was adjourned at 12 : 20 p.m. 



.. . .... -
MEETING NOTES 

ENERGY CODE ADVISORY COMMITTEE 

March 24, 1983 

The meeting convened at 10:00 a.m . in the Veterans Service Building, downto\'m 
St. Paul. 

Attendees: David Robinson 
Kenneth Dowe 11 

Ra 1 ph Corwin 
Ellen Hart 

Wi 11 i an C •. Poppert 
Duane Grace 

Jan Gasterl and 
Don ·Johnson 

Frank Mach 
Wally Thometz 
San Stewart 
Frank Fri son 
Ray McMann 
John Armstrong 
Cheryl Belford 
Rosanne Gronseth 
Jackie Lind 
Bruce Nelson 

- Consultant 
- Prnerican Society of Heating, Refrigerating and 

Air Conditioning Engineers 
- Minnesota Society of Architects . 
- National Association of Housing and Redevelopment 

Officials 
- Twin City Energy Engineers 
- Minnesota Department of Administration 

. Building todes Division 
- Northwest Building Code Officfals 
- Minnesota Department of Administration 

Energy Conservation Division 
- Northern States Power 
- Northern States Power 
- San Stewart and Associates 
- National Electrical Contractors Association 
- International Brotherhood of Electrical Workers 
- DEDP, Energy Division 
- DEPD, Energy Division 
- DEPD, Energy Division 
- DEPD, Energy Division 
- DEPD, Energy .Division 

A list of criteria for revisions to the Minnesota Energy Code was distributed 
and discussed. What is meant by 11 life of the building11 was discussed. A 
question was raised about intent of the phrase "conforms to model codes" -- can 
we use more stringent standards? The response was that we are mandating 
minimum standards and anyone can build beyond these if they prefer. 

. . . 

Duane Grace reviewed the rules proposed by the Building Codes Division. A 
question was raised about deleting sections of old Energy Code -- must strike 
outs be shown? Another question was raised about stating a blanket repeal of 
old rules. These technical points will be checked out. 

. . . 
The proposed ventilation standard was discussed by ASHRAE representative Ken 
Dowell. A question was raised about possible conflicts with Health Code 

' specifications regarding ventilation. It was pointed out that the CABO Model 
Energy Code must be amended because it references the old ASHRAE 62-1973. 
Flexibility is allowed in this standard. · 

The study of energy standards for one- and two-family buildings was presented 
by Dave Robinson. The "Cost of Energy Features" cohmn on Table 3 was 
questioned. The assumption of 75¾ furnace efficiency was also questioned. 
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The Energy Code Ccmparison Paper was discussed. One suggestion was that it be 
made briefer . Conmittee members were asked to consider how this .document could 
be made most useful for members of their respective organizations. A suggestion 
was made to index margins and go into more depth for sane particular items. A 
request was made for an easy-to-read publication with recommendations for values 
more stringent than in new Energy Code. 

A partial list of potentially controversial issues was made. Unvented space 
heater manufacturers may try to anend the code to allow their products. 

- ·swi'11111ing pool covers 
g. swimming pool temperatures 
- interaction of energy rul es wi th Health Department rules 
~ furnace efficiency of 75% too low. 

A sub-corrmittee of Don Johnson, Ellen Hart and Warren Hallberg, representing 
the Consulting Engineers Council, will meet with Bruce Nelson to go through the 
Code in detail and identify further potential controversial issues. 

John Armstrong concluded the session by summarizing as follows: 
- To facilitate the rule-making process, groups which could raise 
. controversies should be contacted now. 

- ASHRAE 62-1981 is ·desirable for a ventilation standard. 
~ For one- and two-fanily standards, HUD-MPS or ASHRAE values must 

be decided and included. 
- The Energy Code Ccmparison Paper should be shortened. 
- Controversial issues should be identified and addressed . 

The next Energy Code Advisory Committ ee meeting will be held April 14, 1983 at 
10 :00 a.m. 

The meeting conclu~ed at 12:20 p.m. with lunch. 

., . 
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COMPARISON OF PROPOSED CODES: 
DO THEY MEET THE PROPOSED CRITERIA? 

CRITERIA 

1 . conforms to model energy 
codes in the U.S. 

2. economically feasible 

3. conforms to other Energy 
Division rules 

4. consistent with current 
building practices 

CABO 

is a model code 

meet s criteri a 

meets criteria 

refers to ASHRAE 

ASHRAE 

not a code, but a 
standard set by 
industry 

meets criteria 

meets criteria 

is current practice 

5. permits design flexibility permits flexibility permits flexibility 

6. easily interpreted by code 
officials and building 
designers 

7 . documents economical and 
readily available 

8. organization of contents 
familiar to users 

9. ease of explaining in 
statement of need and 
reasonableness 

10. amenable for future 
changes 

CONCLUSIONS OF DISCUSSION 

builders have 
input in writing 
code 

$5.00 

slight relearning 
required 

meets criteria 

building officials 
have input to 
changes 

CABO has advantages in criteria 1, 3, and 10. 

ASHRAF! has advantages in criteria 8. 
' 

no builder input in 
writing standards 

$14 •. 50 

users familiar with 
document now 

meets criteria 

revised by ASHRAE 
committee 

Both codes have equal advantages in the remaining criteria. 
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MEETING NOTES 

ENERGY CODE ADVISORY COMMITTEE 

April 26 , 1983 

The meeting convened at 10 : 00 a.rn. in the Veterans 
Service Building, downtown St. Paul . 

Attendees: Don Pates 
Jack Elliot 
Duane Grace 

Kenneth Dowell 
George Kernkamp 
Gregory Ostrovsky 
Don Johnson 

John Bass 
Jan Gasterland 
Bob Pollock 
John Armstrong 
Jackie Lind 
Cheryl Belford 
Bruce Nelson 

Minn . Society of Architects 
Hunt Electricr IES 
Minn. Dept. of Administration 

Building Codes· Division 
ASHRAE 
Burlington Northern 
Energy Conservation Division 
Dept . of Administration 

Energy Conservation Division 
CEC Energy Committee 
Northwest Building Code Officials 
Twin City Insulation 
DEPD, Energy Division 
DEPD, Energy Division 
DEPD, Energy Division 
DEPD, Energy Division 

Don Johnson reported Energy Code Sub-committee meeting 
findings. Some difficulties exist in interpreting the 
Model Energy Code. CABO must be contacted for these 
interpretations . Written notes for that meeting will be 
prepared. Suggested that the Model Energy Code may not 
be adopted by reference if enough changes are proposed. 

Report on the development of residential standards followed. 
The multi-housing association currently uses the HUD-MPS 
and would support it in the new code . 

Rule-making process was explained. For non-controversial 
process, after publication of rules, no public hearing is 
necessary if fewer than 7 requests for a public hearing are 
received. Suggestion was made that if major changes are 
proposed, a public hearing may be necessary to be fair . 
Another suggestion was that there is currently a wave of 
apathy regarding any building code. 

Review of criteria and list of non-controversial issues 
followed. Items which attendees felt might be controversial 
include: ASHRAE Standard 62-198l(ventilation), ASHRAE 
Standard 55-1981 (thermal environment), 1 & 2 family walls, 
1 ·& 2 family foundation walls, large furnace/boiler effi­
ciency of 80%. 



EVALUATION OF NON-CONTROVERSIAL ISSUES 

ITEM 

l. Adopt by reference 
Model Energy Code, 
1983 Edition 

2 . Reference ASHRAE 
Standard 62-1981 
(ventilation) 

3. Reference ASHRAE 
Standard 55-1981 
(thermal environment) 

4. Reference IES Lighting 
Handbook 

S. Vapor barrier defini­
tion 

6 . 1 & 2 family roof/ 
ceiling (U=0 .926) 
a . deletion of vaulted 

ceiling exception 

7 . 1 & 2 family walls 
(U-0 .11) 

8 . 1 & 2 family founda­
tion walls. 

9. Multi-family roof/ 
ceiling {U= . 05 over 
3 stories) 

DISCUSSION 

non-controversial 

Problems result when using standard 
from viewpoint of consultant , de signer, 
owner, occupant because all may 
have different uses in mind e 
ASHRAE committee debating issue of 
smoking area ventilation-they should 
review their criteria be June and 
give results. 

More analysis is required by 
ASHRAE committee. 

non-controversial 

Issue must be addressed. 
Problem with new definition is that 
prescriptive standards are used, 
ex. tape is specified, but there are 
other effective ways of sealing. 
Suggestion to use performance 
standards; infiltration as a purpose 
should be mentioned. 

exception never used in Minnesota, 
non-controversial 

Feelings that this will be controver­
s.ial because 2 x 6 walls or foam 
insulation will be required. 
Cost-effectiveness questioned. 
Reminder that code should set 
minimum standards. 

Will be controversial (see 7) 

non-controversial, 
currently using HUD-MPS standards 
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10. Heating/cooling system 
capacity (115%/100 %) 

11 . Large furnace/boiler 
efficiency= 80% 

12 . Water heater effi­
ciency requirements 

l3e Swimming pools 
a. heated pool covers 

outdoor only 
b. delete time clocks 

14. Delete faucet tempera­
ture controllers 

non-controversial 

Needs market research-are these 
available now? 
Suggestion to leave at 75% as the 
minimum standard. 

non- controversial 

Prese9t code has maximum temperature 
of 84 F that would be deleted. 
Must make code acceptable to pool 
users-will they use a cover? 

Water should be set at 110°F now, 
but this is difficult to enforce. 
Question as to whether or not this 
setting is even cost-effective. 

Energy code education assumptions were reviewed. Concern, if 
any, of the financial corranunity was questioned. 
Committee would like two outcomes emphasized: 

1 . Code users know what the new code requirements are and 
where they differ from the old requirements. 

2. Designers and builders know and apply proper techniques 
to meet code requirements without secondary problems. 

Non-code areas of the state should also be informed of new 
Emergy Code. 

Strategies for Energy Code Education were discussed. 
S.ugges tions were made to hold seminars f or continuing 
education credits. Reminder that speakers must "talk the 
language" of code users. Forms must be -useful. 
Networks should be used . MECA chapters and other profes­
sional groups could find their own instructors if the 
Energy Division could put the course together. 
Overheads would be helpful , but accompanying handouts are 
essential. 
University of Minnesota courses would reach audience who 
build their own houses . AVTis would reach contractors 
and others . 
Energy Code is enforced through inspections and check sheets. 
Education about Energy Code can be assisted by groups 
offering in-kind· assistance, financial, and use of their 
networks. 
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Concluding remarks regarding controversial vs. non­
controversial hearing: Proposing non-controversial 
hearing would mean losing only 30 days if a hearing 
were to be requested. 

Future advisory committee tasks were identified: 
• Education 
• Space Heating Issue 
• Infiltration Control 
• Performance ideas 

• Home Energy Rating System 

Meeting was adjourned at 12 :00 p.m. 
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} -WHAT'S NEW IN EN~GY? 
As many of you know, new Energy 
Code rules are curreritly b~ing 
developed by the Minnesota Energy 
Division. At this point, the Energy 
Division would like to inform the 
building community about the possible 
changes • . A new code should be in 
place by the end of 1983. 

Presently the Energy Code incorpo~ 
rates the American Society of Heating 
Refrigera ting and Air Conditioning 
Engineers (ASHRAE) Standard 90-75 
by reference. • In developing the new 
code, the Energy Division basically 
has the option of adopting the new 
AS.HRAE Standard 90A-1980 by reference 
or of adopting the Model Energy Code 
from the Council of American Build­
ing Officials. 

Since 1976 . when the E~ergy Code 
first went into effe~t, there has 
been a substantial rise in fuel 
prices compared to construction 
cost~. Furthermore, cost-effective 
energy conservation measures for 
new homes are better understood at 
the present time. Thus the building 
industry is already insulating single 
family ·houses to 1evels higher than 
minimum requirements because they 
are more cost-effective in the com­
pleted- house. 

Changes to the existing ·Energy Code 
regarding one and two-family resi­
dences - would inclu~e the following : 

* The minimum ceiling insulation is 
changed from R-20 or R-25 in the 
present ·code to R-38 . 

* The averag• opaque wall - require­
ment would be R-20, with . the maxi­
mum total area of windows and sliding 
gl~ss doors being 15 percent of 
above grade wall area. 

* Foundation wall insulation would 
be required, equal to that set for 
several years by the Farmers· Home 
Administration. Either the entire 
foundation wall must be insulated 
to R_-6, or . if just the upp_er half 
of the wall is insulated, it must 
be R-10. 

* The requirement for a vapor· 
barrier is modified to reflect the 
discovery some years ago of its 
importance in saving energy by 
stopping air infiltration. Re~ 
quirements for overlapping the 
vapor barrier and repairing tears 
are added. 

* The requirement that the furnace 
size is no larger than 115% of the 
calculated heat load of the house 
would be r e tained i n th e propos e~ 
code . 

* Energy efficient water heaters 
(those meeting ASHRAE requirements) 
have been demonstrated to have 
quick paybacks , but are not included 
in the present Energy Code because 
they were not widely available. 
Since they are now widely available 
in all sizes, they will be included 
in the proposed code. 

* Fin~l1y, calculations are simplified 
to allow home designers to meet 
prescriptive requirements such as 
maximum window area. However, de­
sign by c~mponent performance (over­
all wall U value) and alternate 
design _(for solar, etc.) will still 
be possible. 

In summary, these proposed requirements 
would combine to provide an Energy 
Code that . is economically a~tractive. 
Even when the cost of adding these 
proposed energy saving features is 
considered. our analysis has shown 
that the first year cost of owning 
the hom• will be less than. the cost 
of owning a home built to the current 
Energy Code. 

While adopting these standards as 
minimum requirements would be an 
improvement oyer the present code. 
builders wishing to provide their 
customers with even more efficient 
homes would be able to use super~ 
insulation techniques . 

The Ene·rgy Code proposals. are still 
being developed and comments from 
any interested . parties are welcome. 
Contact Bruce Nelso~. Project Manager. 
at (612)296-8279. 
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WHAT ' S NEW IN ENERGY -- UPDATE 

Last month's article by the State Energy Division on proposed energy code 
changes generated several questions and corrments from members. This update 
will elaborate on a couple of points not explained in the previous article, 
and will highlight changes made to the code proposals as a result of dis­
cussions with the Builders Association. 

The April article illus trated only the new proscriptive approach for cal­
culating one- and two- family building envelope requirements. The component 
performance approach is also in the proposed code. For one- and two-family 
walls the overall "U" value requirement of 0.ll can be achieved by any com­
bination of window areas and wall sections desired. The ceiling "U" value 
of 0.026 does not mean the entire ceiling must be R-38. If certain areas 
of the ceilingare not R-38 (vaulted areas, for example), then insulation 
in other parts of the ceiling or the walls can be increased to make up the 
difference . This also applies to the perimeter areas where the roof pre­
vents installation of full depth insulation. The proposed code has been 
modified to more clearly explain this . 

Concern was also expressed about the application o·f the energy code to a 
remodeling project. As in the past, the energy code only applies to the 
remodeled elements of the building. 

The code also applies to multi-family, commercial and institutional building 
types. Proposed envelope requirements for multi-family buildings vary with 
degree days, but for_ the Twin Cities area the requirements are U 0.033 for 
ceilings and U 0.23 for walls . 

Once the code rules are adopted, adequate time will be given before they 
take effect so that all concerned can become familiar with the new pro­
visions. The effective date is expected sometime after the State Builders 
Ass ociation Convention in October. An information session is being planned 
for that event. 
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Off ice Memorandum 

TO Bruce Ne lson, P.E . , Senior Engineer DATE: June 1, 1983 

FROM Rosanne Gronseth, Research Assistant(✓ PHONE: 297-2496 

SUBJECT: Need and Reasonableness for Requiring Foundation wall Insulation 

Background 

The current Minnesota Energy Code does not require below grade foundation wall 
insulation. The code, based on the standard ASHRAE 90-75, defines the overall 
thermal transmittance for walls based on those walls that enclose heated 
space and are exposed to outdoor air. 

The proposed code is adapted from the Model Energy Code, prepared by the 
Council of American Building Officials, and based on ASHRAE 90A-1980. This 
ASHRAE standard deletes the stipulation that walls be exposed to outdoor air, 
and so calculation of overall thermal transmittance must include walls below 
grade. The Model Energy Code, however, retains the definition from ASHRAE 90-75. 
The proposed code does not amend this, but does include additional requirements 
for foundation wall ins~lation. These requirements reflect those made by the 
HUD Minimum Property Standards and the Farmer's Home Administration. 

Two options are available. The first option requires that the foundation wall 
be insulated to achieve a value of R6 for the full height of the wall. The 
second requir~s that the foundation wall be insulated to a value of RlO down to 
the design frostline. These R values are interpreted\ tO include the composite 
of the wall section. Furthermore, if the building is designed on systems analysis, 
insulation may be omitted from foundation walls if other components of the house 
make up for the increased heat loss. 

These requirements differ from ASHRAE 90A-1980 in that ASHRAE requires below 
grade U values to be calculated for each foot of depth below grade and an 
average value taken. That U value must then be multiplied by the temperature 
difference ratic (design temperature difference between inside air and the. 
ground divided by design temperature difference between inside air and outside 
air). The required R value can then be calculated. 

The choice for below grade R values i n the proposed code is based on several 
factors. First , it is much easier for the building designer t o use these 
valu·es than to struggle through the calculations mentioned above. Prescribed 
R values will greatly simplify the design process. Another factor is the 
proven cost effectiveness of increased insulation in buildings . This is 
extremely important for an energy poor state such as Minnesota. 
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The need for foundation wall insulation i s apparent in the fact that a large 
portion of heat loss from homes could be prevented. And a reduction in heat 
loss means a reduction in the amount spent on fuel. Dollars saved throug~ 
smaller fuel bills can only benefit homeowners and the State. 

DEPD conducted a study t his year, "Analysis of Heating Cost for Pow: Building 
standards", which includes analysis of "the present energy code. The results 
indicate that, in a house built to conform with the current energy code, the 
below grade heat l oss represents 401 of the total annual heat loss of the 
building . In a house built in accordance with the proposed code, however, below 
grade heat loss represents only 271 of the total annual heat loss of the 
building, even though other portions of the house are more insulated. This 
indicates that the issue of whether to insulate foundation walls is a 
significant one, and that measures can be taken to effectively reduce the 
amount of below grade heat loss. 

Table l indicates that the extra cost required to insulate foundation walls will 
be absorbed within five years. Afte r that time a net cost savings will be 
realized. If costs were calculated using annual mortgage increments, the 
payback would be even sooner. Furthermore, a house built according to the 
present code requires approximately 120 MBtu/year for space heat. With the 
proposed code, 24 MBtu/year are saved strictly by adding foundation wall insulation. 
Therefore, if five houses were built according to the proposed code, enough energy 
would be saved to heat one house for a year that was built under the current code. 

Table 1 - · Cost Analysis of Founda tion Wall Insulation 

Below grade wall UXA (Btu/hr/F) 1 

Below grade floor UXA (Btu/ hr/F) 

Total ground temperatur~ dependent 
losses per year for AT=30F for 
273 days (Mbtu) 

Annual fuel use for below grade 
space (for 75% annual fuel 
efficiency) (MBtu) 

Annual Cost - (for natural gas) 

1983 ($5. 69/MBtu) 2 

1984 ($6 .13/MBtu) 

1985 ($6 . 50/MBtu) 

1986 ($6.88/MBtu) 

1987 ($7 . 42/MBtu) 

Total cost to insulate foundation 

•. Pres ent 
Code 

175 

27 

40 

53 

$302 

$325 

$345 

$365 

$393 

\ 

Proposed 
Code 

87 . 

27 

22 

29 

$165 

$178 

$189 

$200 

$215 

S176 

Cost 
Savings 

$137 

$147 

$156 

$165 

$178 

$783 
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This data clearly shows that not only is there a need for basement wall 
insulation, its installation is also cost-effective. The dollars saved 
in fuel costs a s a result of foundation wall insulation will be extremely 
beneficial to all concerned. 

Reasonableness 

3 

Minnesota statutesl6.8J, covering the policy and purpose of the State Building 
Code, says, "The construction of buildings should be permitted at the least 
possible cost consistent with recognized standards of health and safety." 
The cost-effectiveness of foundation wall insulation is an important factor 
in its reasonableness . The potential dollars saved on fuel significantly 
outweigh the initial cost to insulate. In addition, lowering heat loss 
contributes to minimizing the cost of the structure over its life. 

While the cost-effectiveness is an extremely favorabel argument supporting 
foundation wall insulation, there has also been a suggestion that there is a 
less than favorable aspect. That suggestion is that insulated foundation 
walls are susceptible to frost heave, particularly in clay soils. The concern 
is that, without heat loss through the walls, the soil adjacent to the 
foundation will freeze, exerting pressure on the wall. 

Investigation4 has revealed that there are two factors that contribute to 
frost heave of foundation walls - poor drainage and water flow between the 
concrete block and soil. The problem of poor drainage can be dealt with by 
several methods. First of all, it is important to backfill with a non-frost­
susceptible soil to the maximum depth of frost penetration. One rule-of-thumb 
for determining noQ-susceptibility is that non-uniform soils should have less 
than 3% of the grains smaller than 0.02 mm. Other methods for improving 
drainage include installation of gutters and downspout extensions to prevent 
water ponding around the foundation . 

Water flow between the concrete block and the soil is a problem because if 
free zing ·of the soil occurs it will adfreeze to the w~ll. They will be frozen 
together. There are ways to prevent this, however. One way is to waterproof 
the wall. Placing rigid insulation on the outside of the foundation also 
inhibits water flow. This insulation will also act as a cushion if some 
soil heaving does occur. 

Further supporting the assertion that foundation heaving is unlikely is the 
fact that FmHA has had these requirements for foundation walls since 1978. 
Since that time approximately 4,000 homes have been built in Minnesota to 
conform to their standards, with no reported problems associated with frost 
heave. In addition, income limits for FmHA funding demonstrate the need 
for energy efficiency in low cost housing. 
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Additional supporting evidence comes from a building permit official from 
Moor!1ead . Clay soil is common in that area, however most foundations are 
insu l a ted. Furthermore , most are constructed of poured, reinforced concrete. 
There have been no reported cases of the foundation walls cracking, though. 
The proposed code includes a note, however, recommending that design should 
be such to prevent damage due to frost action in clay soils . 

Finally, if for any reason it is desired to omit foundation wall insulation, 
the proposed code provides two acceptable alternatives. First is provision 
for trade off between roof and wall insulation (some areas may have reduced 
amounts o f insulation if other areas are increased) ~ The second is building 
design on systems analysis, which may be used to achieve a design 
equivalent to foundation wall insulation. 

In light of these findings , it apperas that requiring basement wall 
insulation will not result in more cases of damaged foundations. OEPD does 
make several recommendations, however, to enhance protection from frost heave~ 
They include : provide good drainage around the foundation, waterproof the 
foundation wall, place insulation on the outside of the wall, and possibly 
place polyethylene over the insulation to keep it dry. Good drainage will 
reduce the amount of water in the soil. The insulation will absorb Some 
pressure, should freezing occur, in addition to retarding water flow between 
the wall and soil. 

To summarize, the addition of foundation wall insulation is both needed and 
reasonable. The reduction in heat loss is substantial, resulting i n much 
needed fuel savings.· Foundation wall insulation is also cost-effective, 
having a payback period fo less than five years . Any problems associated 
with basement wall insulation appear unlikely, however alternatives are 
available if its omission is desired. Consequently, there appears to be 
no_ reason not to require foundation wall insulation. There are, however, 
many reasons that favor i t, not least of which is the economic benefit to 
the people of Minnesota. 
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ROBINSON TECHNICAL SERVICES 

ANALYSIS OF PROPOSED VAPOR BARRIER STANDARD 

May, 1983 

Introduction 

This study has been prepared in support of the current Energy Code upgrade 

being conducted by the Energy Division of the Minnesota Department of Energy. 

Planning and Development. The quantitative results provided by this study 

will be included as a part of the Statement of Need and Reasonableness for the 

proposed code. This report presents a definition of what is meant by a vapor 

barrier material and a criteria for the installation of a vapor barrier in a 

residential structure. The added cost of complying to this new criteria and 

the energy savings to be expected are presented, and an estimated simple 

payback period of slightly less than two and one-half years is obtained. 

Proposed Vapor Barrier Standard 

The following definition and criteria for the vapor barrier in residential 

buildings is proposed. 

Definition of vapor barrier 

A material resistant to water vapor passage with a maximum perm 
rating of 0.1 grain/hr-ft2-in Hg. 
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Criteria for vapor barrier in residential buildings 

The design of buildings for energy conservation shall not create con­
ditions of accelerated deterioration from moisture condensation. A vapor 
barrier shall be installed on the interior side or on the warm side of the 
dew point at winter design conditions of each building envelope surface. 
The vapor barrier shall be continuous with all joints overlapped and made 
over solid blocking. The vapor barrier shall be continuous and unin­
terrupted by framing at dropped ceiling and soffit areas. All electrical 
and plumbing runs through the vapor barrier shall be sealed. Rips and 
punctures in the vapor barrier shall be patched. 

Exception: A conti nuous vapor barrier is not required at the rim joist. 

Analysis and Discussion 

The vapor barrier definition which includes a perm rating of .1 implfes 

that if polyethylene is used as a vapor barrier that it must be at least 4 

mil~ thick ( .004 inches). Other materials which qualify under this definition 

are aluminum foil and cross laminated polyethylene sheeting. 

The above criteria add four basic tasks to the work of installing a vapor 

barrier in residential buildings. These tasks are as follows: 

0 

• 

Installation of solid blocking for vapor barrier joints (2). 

Installation of vapor barrier before dropped ceilings and soffits 

are framed (1), 

Sealing of electrical and plumbing runs which penetrate the 

vapor barrier (2), and 

Patching rips and punctures (1). 

In consultation with two Twin City builders, the total labor required to 

meet the above criteria has been estimated to be 6 hours with the hours to 

complete each task above shown in parentheses. For a labor rate of 

2 
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$18.50/hour plus $50.00 for materials the total contractor cost to complete 

these additional tasks is estimated to be $161.00. 

The energy savings provided by this additional effort are estimated by -

assuming that the annual average air change rate is reduced from 1/2 to 1/¢ 

air changes per hour. A useful relation for this analysi s is that for a house 

with an 8 ft o cei ling the thermal integrity factor {TIF) is 3.5 Btu/ft2- •F-d 

for an infiltration rate of one air change per hour (ACH). Because of thfs a 

reduction of 1/4 ACH provided by an improved vapor barrier would reduce the 

TIF by .88 Btu/ft2-•F-d. Assuming air leakage heat loss from the above grade 

portion only (1205 ft2) and a heating season of 8159 Fahrenheit heating degree 

days as used previously yields an energy saving of 8.7 MBtu/s~ason. A present 

value analysis based on the above cost and energy savings is presented in 

Table l o 

Table 1. Present Value Analysis for Upgraded Vapor Barrier 

Annual 
Energy 
Savings 
(MBtu) 

8.7 

Notes : 

Annual 
Fuel 
SavinJsl 
(MBtu 

11.6 

Annual 
Savings2 
($) 

66 

Net Present Value 
of Savings3 ($) 

25 years 50 years 

1,149 1,698 

Additional Cost 
to Build 
(S) 

161 

2
1) For 75 percent annual fuel efficiency 

) For natural gas costing $5.69/MCF, and 1 million Btu per MCF. 
3) For a 3 percent real discount rate. 

The an~ual fuel use was calculated by assuming an annual fuel conversion 

efficiency of 75 percent . The annual heating cost was calculated using the 

current price of natural gas at $5.69/MCF, and assuming a heat content of 1 

million Btu per t-K:F. 

3 
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In order to examine the cost effectiveness of this proposed standard, the 

net present value of the expected energy savings was calculated for 25 and 50 

year time periods . For this calculation, a real discount rate of 3 percent 

was used . Thus, the actual discount rate was set to be 3 percent greater than 

the fuel inflation rate over the time period considered. This 1s judged to be 

conservative since many people would probably accept a real discount rate of 0 

percent when i nvesting 1n energy conservation . Standard economic formuTa~ 

were used, and uniform present worth factors of 17.41 and 25.73 were calcu• 

lated for the 25 and 50 year time periods, respectively. 

Table 1 shows that the present value of the future fuel savings due to an 

upgraded vapor barrier are about seven to ten times its cost, and that the 

simple payback is just a little under two and one-half years. Thus, based on 

this analysis the proposed standard appears to be very cost effective. 

4 
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ANALYSIS OF HEATING COST FOR FOUR BUILDING STANDARDS 

February, 1983 

Introduction 
This study has been prep ared in support of the current Energy 
Code upgrada being conducted by the Energy Division of the 
Minnesota Department of Energy, Planning and Development. The 

. 
quantitative results provided by this study wil l be included as a 
part of the Statement of Need and Reasonableness for the proposed 
code . This report presents the results of heat loss calculations 
on a 1330 square foot 3 bedroom ranch house with a heated base­
ment for four different building standards: ASHRAE 90-75, 
ASH RAE 90A-1980, HUD-MPS , and superinsu l ation. The house used is 

. 
the "Plan 1002" built by several secondary and post-secondary 
con struction trades programs throughout the state. 

The net present value of the energy savings f or each of these 
houses compared with the ASHRAE 90-75 standard has been completed 
for time horizons of 25 and 50 years . For natural gas costing 
$5.69/MCF and a real discount rate of 3 percent, the net present 
va lue of savings exceeds the estimated extra required building 
costs for all cases. 

Heat Loss Calculation 
Th e space heat energy requirement for each standard was ca lculated 
using ASHRAE handbook techniques. The structure was divided into 
above gr ade and below grade portions and these were treated 

. 
separately. The heat loss from the above grade portion is deter-
mined by the ambient outdoor temperature, while the heat loss from 
the below grade portion is determined by some average ground 
temperature. 

Energy Division 980 American Center Bui:dir.g. 150 Eost Kellogg Boulevard, St. Poul. MN 55101 612-296-5120 
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··-The data used for these calculations and the results obtained are 
shown in Tables 1 and 2. Th e number of heating degree-days shown, 
8159, is the normal for Minneapolis-St. Paul International Airport. 
The ground temperature dependent l osses were ca l culated using an 
a~erage temperature difference of 30°F, equal to an indoor 
temperature of 65°F minus the a~erage outdoor air temperature of -

. 

35oF for a 273 day heating season . Solar gains have not been 
included, but are assumed to be the same for each structure . In 
addit i on, a standard internal heat ga in for people and app li ances 
of 50,000 Btu per day was ass umed for each structure. 

Description.of Standards Examined 
The current building code, based on ASHRAE Standard 90-75, was 
used as the bas is of compari son for the three remaining standards 
exam_i ned in this study.* 

Th e ASH RAE St an d a rd 9 0 - 7 5 c an be met w i th · 2 x 4 fr am i n g for R - 14 
walls, R-25 ceiling insulation, double gl azed windows and uninsulate d 
basement walls . In this standard the gross area of exterior walls 
is defined to include all areas that enclose heated space and are 
exposed to outdoor air. The average U0 value of the exterior 
walls do not exceed 0.185 Btu/hr- ft2-°F for a 8159 heating degree­
day climate (Minneapolis-St . Paul) ~ 

ASHRAE Standard 90A-19 80 is muc·h like ASHRAE Standard 90-75, 
except that R-30 ceiling insulation is required and that the 

. . . . 

max imum value for the average U0 value of the exterior walls is 
reduced from 0.185 to 0 . 155 Btu/hr-ft2- °F . Most sign ifi cant, 
however, is a new definition of gross area of exterior walls. 
Exterior walls are those enclosing a heated area regardless of 
whether that area is exposed to outdoor air qr not. This implies 
that if basements are heated, they must also be insulated. A 
s)mple way to meet this standard is to apply an R- 5 insulating 
board outside the foundation wal l of .the house from the footing 

* Figure 1 illustrates the typical residential construction used 
for these four energy standards . 

-2-
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- -insulate the entire 
This comb inati on of 
is shown in Table 1. 

to the botton of the rim joist. That i s , 
bas ement wall, both below and above grad e . 
insulation for the ASHRAE Standard 90A-1980 

. 
The U. S. Depar tment of Housing and Urban Development - Minimum 
Property Standard for One- and Two-Family Dwellings (HUD-MPS} 
requires R-38 ceiling in su lation and R-20 woodframe walls. 
Since it is based on the same gross wall area definition as 
ASHRAE 90A-1980, and because it stipulates an average U0 value 
of 0 .11 Btu/hr-ft2-°F for the exterior walls , it requires a mfnf~um 
of R- 10 foundation insulation. 

The super i nsul ated ca-se demonstrates that even greater amounts of . . 
insulation are cost effective on a life-cycle basis. The. values 
of insulation shown are not part of a formalized standard, but 

. . 
are recommendations that have grown out of the Energy Division's 
State Superinsulated Housing Demons tration Program. 

Economic Analysis 
The annual fuel use for each house was calculated by assum1ng an 
annual fuel conversion efficiency of 75 percent. ·The annual 
heating cost was calculated using the current price of natural 
gas at $5.69/MCF, and as suming a he~t content of lMBtu per MCF. 

In order to compare the heating costs of each insulation alter­
native, the net pres ent value of the cost to heat each stru cture 
was calculated for 25 and 50 year time periods in Table 3. For 
this calculation, a real discount rate of 3 percent was used. 
Thus, the actual discount rate was set to be 3 percent greater 
than the fuel inflation rat~ ov~r the time period considered_. 
This is judged to be conservative since many people would probably 
accept a real discount rate of O percent when investing in energy 
conservation. Standard economic formulas were used. Uniform 
present worth factors of 17 .41 and 25.73 were calculated for the 
25 and 50 year time per iods, respectively . 

-3-
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Table 3 shows the net present value of fuel sav ings with respect 
to ASHRAE Standard 90-75 in columns 6 and 7, and includes the 
estimated additional costs to build to the standards in column 8. 

. -
In each case shown, the net present value of the fuel savings 
exceeds the estimated additional building cost, showing that - . 
each option is cost effective . Even if the additional _cost of 

··-

the HUD - MPS structure were three times greater than that estimated. 
-

the standard would be co s t effec tive for even the 25 year time 
per -.i od . 

Tables 4 and 5 show cash flow analyses of the three energy efficient 
structu r es as compared t o a house built to ASHRAE Standard 90-75 
requirements for gas and electric heat, _respectively . The "annual 
mo rt g age i n creme n t II on th es e t ab l es i s the add i ti on a_ 1 mortgage . 
amount re qu ired to co ver the "Additional Cost to Build" on Table Ji 
A 30-year fixed rate mortgage at 12 percent interes t is assumed 
for these calculations . 

The sum of this mortgage increment and the annual calculated fuel 
cost for each house is listed on Tables 4 and 5. Table 4 shows 
that the most economical gas heated house in the first ten years 
of ownership would be built to HUD Minimum Property Standards. 
Tab1e 5 shows that the most economical electric heated house in 
the first ten years of ownership would be built to superinsulation 
standards . 

Conc·lu_sions 

This study has proven that a new home purchaser will benefit 
economically if the structure is built to HUD-MPS or superinsulatfon 
standards rather than ASHRAE 90-75 or ASHRAE 90A-1980 standards • . 
These economic advantages result when either cash flow. in the first 
ten years or net present cost over th e lifetime of the structure 
is considered . 

-4-· 
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Descrfption of Heat Loss/Gain 

Above grade surfaces 

Infi ltratjon 

Total air temperature 
dependent losses per year 
for 81'59HDD 

Below grade walls 

Below grade f loors 

Total ground temperature 
dependent losses per year 
for 6T=3QOF for 273 days 

-· Internal gains per year 
(50,000 Btu/day for 273 days) . 

Total space heat energy per 
year (MBtu) 

. , 

Table 2. Total Annual Space Heat for 3 Bedroom Ranch House (Plan B) . 

ASHRAE 90-75 ASHRAE 90A-1980 HUD-MPS 
Hourly Heat Annual Heat 

Loss Loss 
(Btu/hr-°F) (MBtu) . (Btu/hr-°F) {MBtu) . (Btu/hr-°F) (MBtu) 

318 253 213 

182 182 182 

98 85 77 

175 94 68 

27 27 27 

40 24 19 

14 14 14 

- -
124 95 82 

Superinsulation 

(Btu/hr-OF) (MBtu) 

135 

91 

44 

44 

24 

. 
~ 13 

14 

-
43 

I 
\ 



Table 3. Present Value Analysis for 3 Bedroom Ranch House {Plan B) 

Annual Annual Annual Net Present 
Energy UsP. Fuel Usel Fuel Cost2 Fuel Cost3 

Standard (MBtu) (MBtu) ($) 25 Years 50 Years 

ASHRAE 90-75 124 165 939 16,350 24,160 

ASHRAE 90A-1980 95 127 723 12,590 18,600 

HUD-MPS 82 109 620 10,800 15,950 

Superinsul at ion 43 57 324 . 5,640 8,340 

NOTES : l) _For 75% annual fuel efficiency. No sol ar gain included. 

2) ror natural .gas at $5 .69/MCF, and 1 MBtu per MCF. 

3~ for a 3% real discount rate. 

4) Estimated . 

Net Present 
Fuel Savings 

25 Years 50 Years 

-0- -0-

3,760 5,560 

. 5,550 8,210 

10,710 15,820 

Additional 
Cost to 

Build ( $)4 

-0-

-750 

1,500 

6,700 

-



Tab l e 4 . Cush. Flow Ana l ysis Fo r Three Bedroom House 

Gas Heat 

ASHRAE 90 - 75 ASHRAE 90A-1980 HUD- MPS 
1 SUPER -
INSULATION 

A N N U A L M 0 R T G A G E I N C R E M E_ N r* 

$0 $93 $185 $827 

FUEL cosr** ANNUAL MORTGAGE I N C R E M E N T P L U S F U E L 
YEAR $/-MB_t u -
19-83 $ .5 . 69 $938 $ 815 $ 005 $1151 

1984 6 .1 3 10 11 871 853 1176 

1985 6 . 50 107 2 918 893 119 7 

1986 : 6.88 11 35 966 934 1219 

1987 7 .42 1224 1035 994 1249 

1988 8.03 1324 1112 1060 1284 

1989 8 . 71 1437 1199 1134 1323 

1990 9 . 48 1564 1296 1218 1367 

1991 10.25 1691 1394 1302 1411 

199 2 11.02 18 18 1492 1386 1455 · 

*As suming a 12% mortgage - 30 year fixe d rate . 

**Dep ar tment of En ergy , Planning and Devel opment , January 1983 

i . 
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Table 5. Cash Flow Analysis For Three Bedroom House t 

Electric Heat 

SUPER• 
ASHRAE 90-75 ASHRAE 90A- 1980 HUD-MPS INSULATION 

A N N U A L M ·o .R ·r G A G E I N C R E M E N T * 

$0 $93 .$185 $827 

FUEL COST** ANNUAL MORTGAGE I N C R E M E N T P L U S F U E L YEAR $/MBtu 
-

1983 $17 .52 $2172 $1757 $1621 $1580 
1984 18.34 2274 1835 1688 1615 
1985 19 .19 2379 1917 1758 1652 
1986 19.99 2478 1992 1824 1686 
1987 20.90 2591 2078 1898 1725 
1988 . 22.30 2765 2211 2013 1785 
1989 23.28 2886 2304 2093 1828 
1990 24 . 52 3040 2422 2195 1881 

1991 25 .5 1 3163 2516 2276 19 23 -. . 

1992 27.00 3348 2658 2399 1988 

. . 
*Assuming a 12% mortgage - 30 year fixed rate. 

**Department of Energy, Planning and Development, January 1983 
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Introduction 

-

ANALYSIS OF ADDED COSTS FOR TWO BUILDING STANDARDS 

May, 1983 

This study has been prepared in support of the current Energy Code upgrade 

being conducted by the Energy Division of the Minnesota Department of Energy~ 

Planning and Development. The quantitative results provided by this study 

will be included as a part of the Statement of Need and Reasonableness for the 

proposed code. This report presents the results of an analysis of the addi­

tional costs to build a 1330 square foot 3 bedroom ranch house to two different 

upgraded building standards: ASHRAE 90A-1980 and HUD-MPS. The comparison 

standard used was the current code, ASHRAE 90-75, and the cost calculation was 

based on house plan 1002 that is frequently built by several secondary and 

post-secondary construction trades programs throughout the state. 

Analysis and Discussion 

Added costs to build house plan 1002 to the ASHRAE 90A-1980 and HUD-MPS levels 

of insulation rather than the current ASHRAE 90-1975 standard were ·estimated 

using building costs furnished by Marv Anderson Homes. These costs and the 

construction techniques used to meet the proposed standards are shown in Table 

1. 

The R-values shown in Table 1 are for fully insulated ceiling or wall cross­

sections only and do not include adjustments for framing materials. The base 
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case wa11 is taken to be 2 x 4 faming with 25/3211 sheathing and R-11 

fiberglass batt insulation. This remains the same for ASHRAE 90A-1980,. but fs 

upgraded to about R-20 for the HUD-MPS case. In this case two options are 

presented. A 2 x 6 frame wall with 25/32" sheathing and R-19 fiberglass batt 

insulation, and a 2 x 4 frame wall with 111 polystyrene sheathing and R-13 

fiberglass batt insulation. The ceiling and foundation insulat·ion levels are 

increased as shown by simply applying more insulat ion without changes fn _ 

framing or construction design. Costs shown include the extra labor and 

material required for each technique used. Costs are included for the 
\ 

following: 1) jam extensions for the 2 x 6 HUD-MPS wall section, 2) bracing 

f or use with the HUD-MPS polystyrene sheathing option, and 3) protecti ve 

fiberglass skirting for above grade portions of polystyrene insulat'ion applied 

over the foundation wall . 

From Table 1 it can be seen that the added costs are about $850 and from $1700 

to $1800 for the ASHRAE 90A-1980 Standard and the two HUD-MPS opt ions respec­

tively. These costs are only about $100 and $200 to $300 more than originally 

stated and therefore are still much less than the net present value of the 

fuel savings calculated earlier for the ASHRAE 90A-1980 and H~D-MPS Standards. 

Because of this , these building options are still cost effective on a net 

present .value basis. Another option that is also available for the HUD-MPS 

wall section would be to omit the 25/3211 fiber board sheathing. This would 

result in a savings of about $272 for the 2 x 6 wall option. 

2 
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TABLE 1. Added Cost to Build House Plan 1002 

ASHRAE 90-75 ASHRAE 90A-l980 HUD-MPS 

AOOed Added 
Surface R Value Construction R Value Construction Cost (S) R Value Construction Cost (S) 

Ce11 ing 25 Blown fiberglass 30 Blown fiberglass 72 38.5 Blown fiberglass 205 

Frame Wall 15.2 "• gypsum board. 15.2 Same as -0.- 23. 2 5/8• gypsum board. 413 
2 x 4 frami ng, ASHRAE 90-75 2 x 6 framing, 
251.32• fiberboard 25/32• fiberboard 

-
sheathing, R-11 
fiberglass batt 

sheathing, R-19 
fiberglass batt, 
extens 1on jams 

20.1 1t• gypsum board. 305 
2 x 4 framing, 
1• polystyrene 
sheathing. R-13 
fiberglass batt. 
bracing 

Block wall 2.0 Uninsulated 7.0 1• polystyrene 776 12.0 2• polystyrene 1.201 
block wall over full wall, over full wa 11 . 

fiberglass skirt fiberglass skirt 
above grade above grade 

Total Added Cost S848 2 x 6 wall Sl.819 -2 x 4 wall Sl,711 
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- ATTACHMENT XII -
ROBINSON TECHNICAL SERVICES 

ANALYSIS OF ELIMINATING THE CATHEDRAL CEILING EXCEPTION 

May, 1983 

Introduction 

This study has been prepared in support of the current Energy Code upgrade 

being conducted by the Energy Division of the Minnesota Department of Energy. 

Planning and Development . The quantitative results provided by this study 

will be included as a part of the Statement of Need and Reasonableness for the 

proposed code. This report presents the results of an analysis on a 1330 
-

square foot 3 bedroom ranch house built with two cei ling options: cathedral 

ceiling in living room only; and cathedral ceiling in living room, pl us 

kitchen and dining areas . The house used for this analysis is Plan 1002 built 

by several secondary and post-secondary construction trades programs 

throughout the state. 

The purpose of this analysis is to examine the costs and benefits of 

removing the following exception from section 4.3.2.2 of the current ASHRAE 

90-75 bui lding code. 

Exception. Roof/ceiling assemblies in which the finished interior 
surf ace is essentially the under side of the roof deck, such as a wooden 
cathedral ceiling, may have a U0 value not to exceed 0.08 Btu/h-ft2-°F 
(0.45 W/m2K) for any Heating Degree Day area. 

Without this exception in effect the combined thermal transmittance value 

(U0 value) for roof/ceilings shall not exceed .04 Btu/h-ft2.0F for areas with 

more than 8000 Fahrenheit Heating Degree Days. 
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Performance and Cost Analysis 

The analysis was carried out for twelve different cases as shown in Table 

1. Two vaulted ceiling areas for each building standard were examined with 

and without the exception in effect . These cases are listed in the first three 

columns of Table 1. With the exception effect the overall U0 value was taken 

t o be .08 Btu/hr-ft2-°F, and the standard construction area was assigned a V 

value equal to that prescribed by each standard. The vaulted construction. U 

values were then calculated so that overall U0 value would be achieved. 

Without the exception in effect the overall U0 values were taken to be those 

prescribed by each standard, and the vaulted construction was assigned a U 

value of .06 Btu/hr-ft2-oF. This U value (R value= 16.7) was used since it 

implies a rigid insulation thickness of about 3 inches, which was assumed to 

be the practical limit for current building practiceo With these U values 

given the U values required for the standard construction areas were calcu­

lated. For the larger vaulted areas without the exception in effect the 

amount of insulation required in the standard construction areas became very 

large and the HUD-MPS case proved impossible, since a negative U value was 

required. If the limit of 3 inches of rigid insulation is removed another set 

of options becomes available. Based on first principles an economically opti­

mum set of U values may be determined using a Lagrange optimization technique. 

These U values are shown on the right side of Table 1, and are those indivi­

dual U values which provide the required overall U0 value for the least cost to 

, insulateo For the living room only case the least cost values range from lli 

to 0% less than those calculated conventionally. However, for the second case 

of a larger vaulted area (about 50% of the total ceiling area), the difference 

between the least cost to insulate and the previously calculated cost becomes 

2 
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much greater for each case. For this method the HUD-MPS can be met for a cost 

of $1557, if about 5" of rigid insulation is applied to the vaulted ceiling 

area, and R-60 insulation is applied to the remainder of the ceiling. In this 

case a vaulted ceiling truss designed to acconmodate R-38 insulat1on (U = 

.026) might be a more practical design solution. 

Economic Analysis and Discussion 

Table 2 shows the results of an economic analysis based on the results 

presented in Table 1. The annual fuel use for each option was calculated by 

assuming an annual fuel conversion efficiency of 75 percent. The annual fuel 

cost was calculated using the current price of natural gas at $5.69/MCF, and 

assuming a heat content of 1 million Btu per MCF. 

In order to evaluate the annual savings of each insulation alternative, 

the net present valu~ of the annual savings for each option was calculated for 

25 and 50 year time periods. For this calculation, a real discount rate of 3 

percent was used. Thus, the actual discount rate was set to be 3 percent 

greater than the fuel inflation rate over the time period considered. This is 

judged to be conservative since many people would probably accept a real dis­

count rate of 0 percent when investing in energy conservation. Standard econo­

mic formulas were used, and uniform present worth factors of 17.41 and 25.73 

were calculated for the 25 and 50 year time periods, respectively. 

The economic feasibility of each option is evaluated by comparing the pre­

sent value of the future fuel savings to the additional cost required to build 

a roof/ceiling without having the exception in effect. The additional cost to 

build was calculated using the least cost results, since they yield a larger 

3 



------.#.~· -----------~~-------·--------~------'------......,;.------------ --- -
additional cost to build and therefore provide a more conservative estimate of 

economic feasibility. For the cases using a 311 maximum amount of rigid insu­

lation all cases except the larger vaulted area HUD-MPS case are econ~mically ­

feasible. The simple paybacks range from 5 to 9 years, except for the large 

vaulted area ASHRAE 90A-1980 case which is just feasible and has a simple 

payback of 17ol years . For the cases using an unrestricted thickness of rigid 

insulation the smaller vaulted area results are nearly the same as the 

restricted thickness cases. There are, however, rather ·1arge differences for 

the l arger vaulted area cases. Here the least cost to build the ASHRAE 

90A-1980 case is much smaller, and the HUD-MPS case can actually be built . The 

simple payback periods for these cases range from 7 to 11 years. However , a> 

stated before the large amounts of insulation required might make it more 

practical to use vaulted ceiling trusses for these cases. 

4 
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Table 1. Heat Loss Sumnary with and without Ceiling Insulation Exception 

Ave u/ Energy Use3 Optimum U Values Least 

Area (ft2\ U(8tu/hr-ft2-0f\ 
Total Ulo Cost to for least ~ost Cost to 1 Insulatel (Btu/hr-ft -Of\ lnsulate 

Case 6e0111etry Code Vaulted Standard Vaulted Standard (Biu/hr (Btu/hr (MBtu) ($) Vaulted Standard ($) 
Constr. Constr. Constr. Constr. ft .Of -Of\ ·constr. Constr. 

ASHRAE 90- 75 294 911 .20 .040 .080 96.40 18.9 430 .129 .064 35()4 
L1v.1ng 

35()4 C: rOOII ASHRAE 90A-l980 294 911 .23 .033 .080 96.40 18.9 491 .129 .064 0 
;; only 
Q. ttJD-MPS 294 911 NA .026 NA ., 
u 

-
)( w 

.s:::. ... living ASlflAE 90-75 594 611 . 12 .040 .080 96.40 18.9 526 .107 .054 5034 - rOOIII :II 
plus AStllAE 90A-1980 594 611 .13 .033 .080 96.40 18.9 552 .107 .054 5034 
kitchen 
and ttJD-MPS 594 611 NA .026 NA 
dining 

AStllAE 90-75 294 911 .060 .034 .040 48.20 9.4 696 . 065 .032 698 
C: Ltv1ng 
0 rOOII AStllAE 90A-l980 294 911 .060 .024 .033 39.77 7.8 863 .053 .026 858 -... only Q. ., ttJD-MPS . 294 911 .060 .015 .026 31.33 6.1 1205 .042 .021 1071 u 
)( 
w ... 
:I l1v1ng ASIRAE 90-75 594 611 .060 .021 .040 48.20 9.4 1030 .054 .027 999 0 

.s:::. rOOM ... - plus ASIRAE 90A-1980 594 611 .060 .0068 .033 39.77 7.8 1942 .044 .022 1227 ::s . 
kitchen 
and tlJO-MPS 594 611 .060 ( .0071) .026 31.33 6.1 •5 .035 .017 1557 

-
dtn1na 

1} As,u• S.06/ft~-R for vaulted construction. S.015/ft2-R for standar~ construction 
2 For • ·total area of 1205 ft2 · 
3 For 8159 HOD/Season and E•24(UoAc,)(HDD) • (195,816) Uc,Ao 
4) Basts cost for econ0111ic analysts 
5) Not possible, since a negative U value ts required 
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Table 2. Economic Analysis for Ceiling Insulation Exception 

Net Present Value J• Maxim111- Unrestricted 
of Fuel Savinas3 Riaid Insulation Riaid Insulation 

Annual Annual Annual Annual Addtl . Simple Least Simple 
Case Geometry Code Ine~~ Use Fuel Usel Fuel Cost2 Fuel Savings 25 years 50 years Cost to Payback Cost to Payback 

MBtu (MBtu) ($) ($\ Build($) (years) Build($) (vearsl 

ASHRAE 90-75 18.9 25.2 143 -0- -o-
Living 

143 C re.om ASHRAE 90A-l980 18.9 25.2 -0- -0-
0 only -.., -a. 
41 
u 
X ...., Living ASI-RAE 90-75 18.9 25.2 143 -o- -0-

.&; room .., 
plus ASHRAE 90A-l980 18.9 25.2 143 -0- -o-:i kitchen 
and 
dining 

ASI-RAE 90-75 9.4 12.5 71 72 1254 1853 346 4.8 348 4.8 

C 
Living 

1463 2161 0 room ASHRAE 90A-1980 7.8 10.4 59 84 513 6. 1 508 6.0 
.; only a. HUD-MPS 6.1 8.1 46 97 1689 2496 855 8.8 721 7.4 41 
u 
X ...., 
.., 

Living ASI-RAE 90-75 9.4 12.5 71 72 1254 1853 527 7.3 496 6.9 :, 
0 

.&; room ... plus ASHRAE 90A-1980 7.8 10.4 59 84 1463 2161 1439 17.1 724 8.6 ... 
:z kitchen 

and lllD-MPS 6.1 8.1 46 97 1689 2496 •4 *4 1054 10.9 -dinina 

Notes: ll For 75l annual efficiency · 
2 For natural gas at $5.69/Mcf. and 1 million Btu per Mcf 
3 For a 3l real discount rate · 
4 Not possible. since a negative U value is required 
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Table6.2 
HVAC System Equipment, FJec:trkally Driven' 

Minimum COP (EER) (Coollng)2·u.s 

Standard R11ln1 Capacllits 

Undtr 19 kW (65,000 B1u/ h) 19 kW (65,000 Bfu/ h) 111d Onr 

Effective DIie 

Beginning January I, I 980 
Besinnins January I, I 984 

Air-Cooled 

1.99 (6.8) 
2.28 (7.8) 

Enp.or 
W11er Cooled 

2.S8 (8.8} 

Air-Cooled 

2.20 (7 .S) 
2.40 (8.2)6 

t:vap. or W1ter­
Cooled 

2.69(9.2) 

I. Applies to equipment as listed for Table 6. 1. All performances al sea level. 
2. EER is Ener1Y Efficiency Ratio, defined in Sec. l; COP is defined in 6.3.~. . . . . . • 
3. The Departmenl of Energy has established required test procedures for single-phased, air-cooled res1den11al central a1r~ondn1oners under 19 

kW (65,000 Btu/h) in capacity, which have been incorporated into ARI Standard 210-79. EER (COP) values in Table 6.2 are based on Test A 
of the DOE Test Procedures. 

4. Any minimum efficiency standard(s) promul1ated by the Fedral Government may supersede minimum values, for the products to which they 
..epply, established in this Table. See 2.3. . . . . 

5. for Room Air-Conditioners, DOE will base its weighted average annual efficiency on EER determined in accordance wtth ANSI Z 234. 1-
1972. 

6. Applies when return-air fans are not included under the manufacturer's model No. When return-air fans arc included, the required minimum 
values are 2.34 (8.0). 

2!1 

Table6.4 
Applied HVAC System Components, Electrically Drf•en1 

Minimum COP (EER)-Coollna2 

Water Chllli!!J P•cklaes Hldronlc Heat Puml!! 

Tlf!!! CondtMff lnduded Condenserless WatrrSovn 

Condeftlff -.dfi'l9kW 19 kW (65,000 Bt11/ h) 
~ooflna Means Air Water Air W11er (65,000 Blu/ b) Hd0ver 

Beginning C 2.28 (7.8)• 3.98(13.6)' 
Janua!}'. I, 1980 R 2.20{7.5). 3.40(11.6) 2.78 (9.52 3.40(11.6~ 

Beginning C 2.34 (8.0)4 4.04 ( 13.8)4 2.64(9.0) 2.75 (9.4) 
Janua~ I. 1984 R 2.46~8.42 3.51 (12.02 2.90~9.92 3.SI ~12.02 

I . Applies 10 equipment as listed in Table 6.3. 1. All performances at sea level. 
2. Performance of Water-Chillina packages does not include enerl)' to drive chilled-water and condenser-water pumps, or coolin1-1ower fall$; 

for Hydronic Heal Pumps it docs not include the energy to drive circulatina water pump(s) and coolin1-tower fan(s), but does include 1tw 
conditioned supply-air fan-motor enerl)' when included as part of the model number of the heat pump. The system desianer shall determine 
the amou?t of the non-included eneraies and take them into account in determining the HV AC System COP (EER) and annual encru 
comumpllon. 

J . C • Centrifugal or Rotary Type (ARI Standard 5S0-77) 
R • Reciprocating Type (ARI Standard 590-76). 

4. Where double-bundle hea l recovery is employed on centrifugal or screw compressor units, a lower EER is acceptable, provided that the pin 
by heat exchange exceeds the loss by lower EER; See 5.9. 

, .~ 

,~ 
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Table6.5" 
Applied HV AC System Cornponenll, Eltctffcally Driven 

Coadeaslaa Units 19 kW (65,000 Btu/b) and Onr1 

Minimum COP (EER)-Coolin12 

Posldve Dlsplacemmt 

Condemlna Means Air Evaporadve Wattr 

Beginning January I 1 1980 2.50 (8.S) _l.48 (t 1.9) · 3.48 (It .9) 

Beginning January I, 1984 2.78 (9.S) 3.66 (12.S) 3.66 (12.5) 

I. Per ARI Standard 520-78 for Positive Displacement Refrigerant Compressors, Compressor Units and Condensing Units. 
2. Based on Standard Rating Capacity at Conditions in Table 6.3.2 and at sea level. 

Table6.IO 
fiV AC-System Heatina Equipment and System Compontnts, Electrically Drlvtn (Htat Pumps)U 

, Minimum COP' 

Hui Source Entcrin1 Temperature •c 

&!(inning January I, 1980 

Beginning January I, 1984 

(F) 
8.3 DB/ 6. 1 WB 
(47 DB/ 43 WB) 

2.5 

2.7 

Air-Source 

-8.3 DB/ -9.4 \\'B 
(17 DB/IS WB) 

u 
1.8 

Waler-Source 

IS..6 
(70) 

2.S 
3.0 

1Equipment as listed in Table 6.9. All performances at sea level and exclude supplementary heat. 
1"Equipment" here refers to central heat pumps, both air-source and water-source; "Components" refers to water-source heat pumps in 
hydronic systems. 

Jfor both central and h)'dronic system water-source heat pumps, the COP values in the table do not include the power consumed by the water 
pump. In order to determine total system performance, it is the system designer's responsibility to take this power consumption into account. 
In addition, new (fossil fuel or electric) enern supplied to a boiler or other water heating device to restore the water-source temperature en-

• tering the heat pump shall be taken into account by the system designer. (Sec 6.7.3.1}. 
'Any minimum efficiency standard(s) promulgated by the Federal Government may supersede such minimum values established in this Table. 
Sec2.3. . 
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ATTACRMENT XIV 

+ American Red Cross 

May 27, 1983 

Bruce Nelson 
State Energy Division 
980 American Center Building 
150 E. Kellogg Blvd. 
St. Paul, Minnesota 55101 

Dear Bruce: 

- JUN O 11983 

St. Paul Area Chapter 
100 South Robert Street 
St. Paul, Minnesota 55107 
(612) 291-6789 

This letter is in regards to a recent phone discussion that you 
and I had concerning some of the recommendations listed in the 
Mqdel Energy Code. I am unable to speak on these issues as a 
Red Cross representative because the Red Cross does not have 
any information or reouirernents regarding these subjects. I 
can respond as a current Water Safety Instructor and a former 
Pool Director involved with both indoor and outdoor pools. 

#504.S.2 

The most current information that I have seen on pool covers is 
still inconclusive regarding major energy savings. Many individuals 
who maintain pools would see an energy savings if they were merely 
given some tips on how to save energy around their pool.· Some 
improvements in energy savings may only have occurred because pool 
personnel were more aware. I am also very concerned about the 
safety issue. People have drowned in and around pool covers. 
Pool personnel may give up quality when purchasing pool covers due 
to budget problems. 

#504.5.2 exception 

I don't have much to comment on here other than that heat losses 
at night are higher irregard les ~ of heating technioues. 

#504.S.3 

Pumps generally are running all of the t i me except when the filters 
get dirty enough that they shut d011Jn, or a decision is made to clean 
them before the system shuts down. This is gauged by bathe r load 
and environmental c onditions, not by the time of da y or peak demand 
periods. Most pools c annot be s hut do,,•n for very long without 

• - A Partner in United Way 
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significant problems with chemical balances. Heating systems are 
also set up according to bather loads and environmental conditions. 
Saving energy and maintaining a cooler pool, may mean lower · 
attendance. Pool personnel like to make changes in chemicals and 
the adding of water (which demands more from the heaters) during 
slow swimming times which may or may not be peak demand times. 
Since many pools are maintained by non-professional pool personnel 
such as1 janitors or young people just working there for the summer, 
there probably would not be compliance with this regulation in 
most situations. 

Hope this information is helpful. 

Sincerely, 

~~s~ Director 
Safety Services 



ATTACHMENT XV . 
SF -00006-03 -
DEPARTMENT 

TO: 

FROM: 

SUBJECT: 

STATE OF MINNESOTA 

DEPO - Energy Division Office Memorandum 

Susan Lasoff 
DATE: o/6/83 

MN Council for the Handicapped 

Bruce Nelson~J 
PHONE: 6-8279· 

Energy Code Rules: Deletion of Requirement for Lavator i es in Restrooms 
of Public Facilities to be Equigped With Devices Which Limit Ou.tlet 
Temperatute to a Maximum of 110 F. 

My reason for deleting this requirement is that such devices, if even 
available, would be too expensive to justify the slight energy savings that 
would result. However, after phone conversations with yourself, it was 
indicated that this requirement should not be deleted for separate lavatories 
for use by physically handicapped persons because of danger of burns for persons 
with impaired temperature sensitivity. I understand the handicapped provisions 
of the Minnesota Building Code contain a recommendation for such devices. 

I subsequently consulted two local authorities on housing for the handicapped 
for their recommendations on this matter. Mr. Michael Bjerkesett, of the 
National Handicapped Housing Institute was familiar with this recommendation, 
but was not sure if devices to do this were available. He said that he does 
not see the need for such a requirement for lqvatories for the handicapped at 
this time. Mr. Harold Kreivel, an architect specializing in handicapped build­
ings, said he was aware of "expensive mixing values for showers" that may meet 
this requirement, but he had not seen them applied to lavatories. He felt that 
the technology to meet this requirement is not yet available, and he recommended 
that this requirement not be made for lavatories for handicapped persons. 
Additional conversations I have had with members of the Consulting Engineers 
Council, Energy Committee have indicated similar understandings about the 
unavailability of these devices for lavatories. 

As a result of these investigations, it is apparent that the forementioned 
requirement is not reasonable to include in the Energy Code at this time. As I 
mentioned, the Energy Code will be upgraded from time-to-time in the future, so 
there will be opportunities to include re4uirements as technology makes them 
feaaible. 



A'ITICHMENT XVI 

Derronstration of Equivaleoce of Table 6-11 

To Requirenents in the Building Design 

By CC!nfOnent Performance Approach Section 

Example house: 

1200 ft2 one-story 8 ft. walls 1 ft. rim joist 

perimeter= 1400 ft. 

wall area= 1400 x 9 = 12,600 ft2 

canponent perfonnance u0 value requireirent = 0.11 

U.05 walls - insulated cavity 

framing U.10 (10% of opague wall) 
.90 X .05 + .10 X .10 = 0.056 net 

windows U.50 

U.69 sliding glass doors 

doors U.47 {assume 41.25 ft2) 

Case 1 - No sliding glass door 

12% wirrlows 

0.50 X 0.12 X 12,600 (windows) 

+ 0.47 x 41.25 (doors) 

+ 0.056 x (12600 x .88 - 41.25) . (opaque walls) 

Case 2 - With 8' x 7.5' sliding glass door 

10% wirrlows, 60 ft2 glass door 

0. 69 x 60 (sliding glass door)" 

+ o.50 x (.10 ·x 12,600 - 60) (windows) 

+ 0. 47 X 41.25 (door) 

+ 0.056 X (12,600 X .90 - 41.25) (opaque walls) 

• ~2,600 = . 10 uo 



t, 

·----------·--

ATTACHMENT XVII - Minnesota Chapter - JUN 2 4 \983 

AMERICAN SOCIETY OF HEATING, REFRIGERATING AND AIR-CONDITIONING ENGINEERS. JNC. 

PRESIDENT 
W.F. (Will) Johnson 
Honeywell Inc. 
MN08·5295 
8200 Normandale Blvd. 
Bloomington, MN 55437 
612·830·3681 

PRESIDENT-ELECT 
A.A. (Hup) Martini 
A.T.S. & A., Inc. 
4901 Olson Memorial Hwy. 
Minneapolis, MN 55422 
612-545-3731 

SECRETARY 
T.P. (Tom) Olson 
Climate Makers, Inc. 
235 E. Roselawn Ave. 
St. Paul, MN 55117 
612-487-1451 

TREASURER 
C.L. (Chuck) Fisher 
Allied Metalcraft Co. 
1750 Thomas Ave. 
St. Paul, MN 55104 
612-646-2911 

BO. OF GOVERNORS 
G.G. (Gary) Ashley 
Ashley Engineering, Inc. 
3585 N. Lexington Ave. #236 
Arden Hills, MN 55112 
612·482-1183 

P.O. (Phil) Freeman 
The Trane Co. 
5916 Pleasant Ave. S. 
Minneapolis, MN 55419 
612-861-7232 

RamGada 
Gada & Associates, Inc. 
1030 Soo Line Bldg. 
Minneapolis, MN 55402 
612·375-1340 

June 22, 1983 

Mr. Bruce Nelson, Energy Division -
Department of Energy, Planning, and Development 
980 American Center Building 
150 E. Kellog Blvd . 
St. Paul, MN 55101 

RE: Proposed Revisions to the State Building Code 
Rela~ing to Energy 

Dear Mr . Nelson : 

The ASHRAE Energy Management Committee of the Minnesota 
Chapter is pleased that we were able t o be represented 
on the Code Advisory Committee for the Energy Division. 

We are impressed with the thoroughness with which the 
Agency has approached the subject of Energy Conservation 
in the process of updating the Energy Code. We wish to 
commend your efforts . 

Adoption of the "Model Energy Code", (with certain necessary 
modifications), meets with our approval particularly since 
its content is based on ASHRAE 90A-1980, and includes by 
reference other ASHRAE and appropriate National Standards. 

These references, which are defined in Section 701 .0, in­
cludes ASHRAE 62-1981, "Ventilation For Acceptable Indoor 
Air Quality", ASHRAE 55-1981, "Thermal Environmental 
Conditions For Human Occupancy", the four ASHRAE "Handbooks", 
and others. 

While the "Model Energy Code" is a good basis for Energy 
Conservation and for The Minnesota Code, every opportunity 
should be taken to emphasize that it be considered as minimum. 
Any education program on the code should seek to impress 
designers, builders and owners that the code requirements 
are minimum and that there can be long term economic benefits 
from exceeding the code requirements. 

6~1~/ 
Energy Martag!fuent coLttee Chairman 

CC: Kenneth Dowell 
Dean Rafferty Please reply to: 




