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ABSTRACT 

Tho University of Minnesota and its partners—St. Mary's and Fai.rview 

Hospitals, Augsburg College, Northern States Power Company, and possibly 

some small add-on customers—will develop the feasibility of a Grid-

Connected Integrated Community Energy System utilizing co-generation of 

electricity as a byproduct of steam in an educational, residential, hospital 

and conmercial conmunity lying adjacent to the east and west banks of the 

Mississippi River, just east of the downtown business district of the' City 

of Minneapolis, Minnesota. 

The ICES will be formed by employment of production of steam for 

district heating and cooling, hot water for district heating and cooling, 

cogeneration of electricity, thermal storage, handling of health care 

solid waste and improvement of coal handling at an "energy production 

center" consisting of two central heating plants. 

Retrofitting the energy "center" to form ICES will substantially 

increase fuel and plant efficiency resulting in lower plant fuel and 

process energy costs. The multiple plant sites which now exist will 

be interconnected and by implementation of cogeneration of electricity 

from steam will greatly increase plant utilization efficiency. The 

recovery of waste heat energy from solid waste slagging, pyrolysis 

gasifier and waste heat recovery toiler will reduce fossil fuel demand 

upon the plant. Thermal storage of heat in hot water tanks and/or 

sandstone strata will offset steam peaking- capacity investment and 

increase cogeneration of electricity. 
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Environmental effects will be greatly decreased. Plant stack 

emissions will be greatly reduced by installation of baghouses to control 

particulates. Coal handling facilities will become cleaner and quieter. 

The pyrolysis system by operating at 3000° F and double burning of refuse 

will present far cleaner operation than present incineration facilities 

and reduce landfill requirements by 97%. 

Central Coal handling facilities will be retrofitted to allow the 

development of "Special Trains" to bring coal to the plants at lower 

fuel costs. 

Visual enhancement and public usage of the central plant areas 

will be achieved through construction of pedestrian corridors and 

green park areas. This will not only enhance the use and aesthetics of 

the riverfront, but also allow for first hand community "inspection" of 

the generating plant and the suppport facilities. 

There are no known adverse effects upon human health, the standards 

of living or the general well being of the community residents within 

which ICES will operate. Environmental questions raised by regulatory 

agencies or the community will be answered. 
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EXECUTIVE SUMMARY 

The development of a Grid-Connected Integrated Conmunity Energy 

System (ICES) present opportunities for cost savings and multipLe 

use of central plant steam generation facilities in the United States. 

Under the right conditions, development of cogeneration techniques 

will save money and increasingly scarce fuel supplies. With present 

utility technology, less than 40% of the energy in fuel can be converted 

into power. The remaining energy (waste heat) is thrown to a colder 

heat sink for disposal. By utilizing the waste heat, such as in ICES, 

the amount of energy in fuel put to work can be greatly increased. 

For ICES this amounts to a 54% increase in fuel utilization as demon

strated on the accompanying Sankey Diagrams. 

Multiple use of central plant sites enable planners and engineers 

to deal more effectively with the complex technical, financial, legal, 

and environmental tradeoffs which modern central plants have come to 

involve. At the same time the multiplant and multiuse site, such as 

ICES, makes quite a difference in planning for expansion and for the 

community entity. Because ICES is a closed-cycle development as far 

as energy production processes are concerned, large water requirements 

required by condensing type operations are eliminated. 

The multiuse site can take better advantage of rail, barge and 

highway transportation for more efficient and economical fuel, trans

portation . 

The site can have a beneficial socio-economic impact upon the 

surrounding community because of its opportunity for progressive 

planning implementation. The ICES site can become a major link to 
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overall urban District Heating schemes as these are developed. A site 

such as the University of Minnesota offers substantial opportunity to 

lead the way for the governmental .'ind private sectors to locate a 

substantial amount <>l energy production at t lit* load renter of mi (Mil ire 

urbanized area. The central site multiuse concept is an attractive 

alternative to scattered, controversial, single-use developments. A 

variety of energy production facilities can be incorporated to produce 

significant cost reduction of the forms of energy to end-users. In 

addition, multiple use of the site acreage produced better revenue 

return, and could in fact, even produce better public relations over 

conventional sites. 

This feasibility study presents an opportunity for this Demonstra

tion Conmunity and ERDA to further develop and exploit the advantages 

of "co-energy" production. Continuing escalation of the needs and 

concerns of society along with the wide public attention give them 

will impact strongly upon ICES. We have demonstrated by this report 

the acceptability of ICES into this region by public regulatory agencies 

and community organizations. Our study has been as comprehensive and 

defensible as possible within the limitation of the time frame and 

scope of work. The ICES is flexible enough to allow for future changes 

in public regulation or conmunity concerns. We developed the following 

philosophy to augment the ICES study: 

1. We have considered all pertinent environmental, sociological, 

technical, legal and economic factors. 

2. We employed a systematic approach built upon logic and 

organization. 
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3. The interdisciplines of professionals involved matched 

the environmental, engineering, and economic tasks. 

4. Data and observations are backed by logical rationale 

with each step. 

As the time for permitting and certications of ICES approaches, 

special attention will be required in all areas of the feasibility study. 

The professionalism of the report for Phase I will greatly enhance 

further efforts during ensuing phases. Problems by others to develop 

"co-energy" sites will be forseen by the experiences, especially the 

environmental and institutional aspects, gained here. 

The partners to ICES are committed to the District Heating concept 

and the generation of by-product electricity because of the efficiencies 

of coupling heat and electrical production. The reduction of existing 

steam distribution pressure for ICES allows for more cogenerated elec

trical production in the system while maintaining an efficient and 

highly reliable District Heating scheme.• Optimization techniques 

illustrated in the report lead to a defensible position for entering 

Phase II of the ICES program with a 7500 kilowatt straight noncondensing 

turbine or a 7500 kilowatt single automatic extraction turbine. The 

primary obstacles to this decision are development of a hot water 

distribution scheme and capital to demonstrate. Also, money and time 

during this phase did not allow optimization of the boiler feedwater 

temperature wherein an increase would allow more regeneration of 

electricity. 

The primary obstacle to implementation of ICES whether it is in 

Minnesota or elsewhere, we believe, is the breaking down of capital 

barriers. ICES is highly capital intensive and risky, the effort of 

mobilization of that capital will affect many groups with substantial 
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conflicts of interest. Only through federal participation in capital 

outlay for front end and risk capital can the pilot ICES succeed here 

in Minnesota, and quite possibly elsewhere. The federal government 

must play a central role in financing. The significant advantages of 

elimination of use in central plant facilities of oil and natural gas 

and the use of coal for such facilities must have strong backing by 

the federal government to convince the environmentalists that ICES 

is a rational undertaking. By outlays of capital the government must 

break down the barriers to the use of coal in the United States. These 

barriers are primarily a reflection of past institutional and not 

technical barriers. The development of previously unknown barriers 

must be technically researched. 

As part of ICES another important concept will hopefully be 

demonstrated. In this country, steam more than hot water has been the 

primary transport medium for heating and cooling district systems. Steam 

is an efficient and economical system for short transmission distances 

and can effectively meet the needs of small, high density, urban areas. 

However, transmission costs and difficulty of transmission and maintain

ability of steam multiply with distance. This relationship has seriously 

affected the development of district steam heating systems in this 

country. As a result there has been little incentive for steam distri

bution to expand with the expansion of the urban area into the suburban 

area. We are quickly learning that hot water district heating, that 

can be demonstrated by ICES, is more economical mid can efficiently 

serve a greater area than steam. Thus a small demonstration system of 

hot water district healing should be federally funded because this 
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policy will appear to be mandatory for the future development of urban 

(andeventually suburban) district heating in the United States. 

Another area to to addressed by ICES is a specific need for wn.ste 

management and dispo.sal of solid waste generated by heaLth care uidust ries. 

The pi mining for urban solid waste management now typically involves 

objectives of either or both resource and energy recovery. The ICES 

program presented offers a definite opportunity for solution to a solid 

waste management problem specifically related to the Twin Cities Metro

politan Region (TCMR) and we feel nationally, while incorporating energy 

recovery as a major part of the solution. 

The specific problem is the proper collection and disposal of solid 

waste generated from health care facilities. Historically, hospitals 

have periodically experienced difficulties in disposing of their solid 

waste in municipal disposal facilities. Internal processing through 

incineration has also met with difficulties, due to tight environmental 

controls, and segregation techniques initiated to limit problematical 

categories from public concern has met with limited success. Most 

hospital administrations indicate problems with managing their solid 

waste in the community, but are usually restricted in alternatives 

because of economic constraints. 

ICES calls for the development of a speciality disposal system 

designed and integrated into the program to satisfy this urban need. 

Other TCMR solid waste planning would be free to continue with their 

otherwise comprehensive programs, according to energy and resource 

1'ecovery objectives, while the health care industry would gain some 

economies of scale mid specialized handling through a regional manage

ment system. Energy recovery from the speciality system is also inte

grated into the ICES to off-set disposal cost to the health care 

industry. 
7 



High temperature incineration, by vertical-shaft, slagging pyrolysis 

and secondary high temperature combustion has been selected as the most 

desirable hardware concept for disposal. It is a. simple system in con

cept, will accept solid waste without, front-end processing, IUUI is :t 

positive disposal (output only through inert, sterile slag, or 2500. F 

gas combustion). It is also flexible enough in operation to accommodate 

the wide range of organics and moisture found in this type of solid waste. 

Sensible heat recovery by steam generation is the mode of waste energy 

recovery. 

As with other concepts in the candidate ICES program, federal 

financial support will be considered paramount in this projects initia

tion, and it will very likely not become a reality without it. 

Regulation of the solid waste is currently governed by the Minnesota 

Health Department, Minnesota Pollution Control Agency, the respective 

County of the facility, and the Metropolitan Council presenting several 

institutional barriers that will be investigated. Aside from these 

institutional barriers that must be bridged, the economics to the 

respective health care facility must present a favorable advantage to 

their existing system of disposal, otherewise the administrators will 

have reluctance to participate "in-the-face" of other escalating 

administrative cost. 

The special waste collection and disposal system, integrated into 

the ICES, gaining credits through energy recovery, tlirough fuel credits 

and offering a positive solution to a substantial conmunity need, must 

be considered an important part of the ICES program. 

Specifically, ICES focuses on modifications to the University of 

Minnesota, Minneapolis Campus central heating plant, wherein the 

capability of generating additional steam and by-product electricity 
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will be established by retrofitting a retired Northern States Power 

generating plant, Southeast Steam I'lant. The plant will IK* brought 

back on coal mid the generating cycle will be changed from condensing 

to noncondensing. The generating amount of by-product electricity will 

be controlled by heating and cooling requirements of the Community. The 

maximum amount of cogeneration fed only into the Power Company's Grid 

will occur when all the off-heat from the generation of electricity can 

be gainfully utilized by the Conmunity's established heating and cooling 

system. River water or cooling towers, which represent significant heat 

loss, will not be utilized in the ICES concept. We project an energy 

reduction of 5,270 BTU per kilowatt of generation by ICES when compared 

to the Utility Company's large fossil fuel-fired plants. This is a 54% 

reduction. 

The second area of importance in the proposed ICES involves the 

installation of a pyrolysis system for the safe disposal of infectious 

and hazardous waste, which will represent approximately 10% by weight of 

the total waste collected. In addition to furnishing a long-term method 

for disposing of this type of waste, a low BTU gas will be generated, 

which will be burned in the Southeast plant as a supplement to its fossil 

fuel requirements. 

A third area of importance is the adding on of a Community gas/oil 

conmitted loads to the University of Minnesota coal-fired system. For 

several years, the two Hospitals—St. Mary's and Fairview—have had 

deep concern about the future availability of natural gas and oil. The 

St. Mary's Hospital plant, as well as others, (such as the plant at 

Augsburg College) will be decommissioned by ICES. 

A fourth area being investigated is the conversion of part of our 

steam distribution to variable flow mid variable temperature hot water 
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district heating. Economics mid urban spread as energy and construction 

costs escalate indicate that hot water will most likely be the distribu

tion system of the future. Along with the distribution studies, thermal 

storage oi cogeneration off-heat is being investigated. 

The acquisition of Southeast Steam will require the present coal 

unloading (barge and rail) facilities to be upgraded for economical and 

environmental reasons. Presently, it takes 12 hours to unload a barge 

and involves 70 to 140 truck loads to transport the coal from the un-

barging dock to storage bunkers. The study includes the costing and 

environmental inprovcments of converting to an automated, totally enclosed 

transfer system, or as an alternative development of special trains from 

the Montana coal fields. These changes could result in a savings of up 

to $5 per ton of delivered coal ($22 to $17 per ton). 

Because of the complexity and diversity of ICES and concerns of 

environmentalists, regulatory agencies and other special interest groups, 

the above areas should be given equal weight in judging the qualifications 

of ICES respondents. Not only capital and technical criteria impact upon 

its successful development, but also the institutional and socio-economics 

will play equal roles. The University has demonstrated its capacity to 

manage and solve the problems associated with all areas of ICES. It has 

developed a rational policy that can be used nationally lor future "co-

energy" production facilities. 

The residents of the Twin City area are deeply concerned about 

their environment, but they are also willing to accept rational, 

judicious tradeoffs to develop a more efficient use of primary resources. 

This could not be amplified more adequately than by ERDA's selection of 

the Twin Cities for studies of urban District Heating by a Swedish 

consultant. 

10 



Stating again, the University lias mot, the objectives of ICKS 

.selection that will he acceptable to the public, flu* environmental is l.s, 

the regulatory agencies, and the partners, Northern States Power, St. Mary's 

and Fairview Hospitals and Augsburg College. 

11 



.1.S.P 
VIA N STREET SJBSTATION 

ICES PO.VER PRODUCTION 
PLANTS 

/ 
/ , 

/TT1BIERMAN /THLET C BUILDING 
/
 L J

S -- - - X 
S0U~H3AST^ H f . , i "~~~ 
STEAM =LANT 
(BASEFLANT 
303.5C0 LBS/HR), 

S*\ 13072 T : NS 
0O,3CO GALLONS-OIL / 

^"UNIVERSITY. HEATING PLANT (TOPPING P L A N
- 417,000 LB/HR) 

^ ~ """^L i****- COAl̂ lg.OOO'TONS 
COAL "JS N 

MJLTIPU=i=>3SE 
ENCLOSUFE 

7 1 I 1 OIL 1,430,000 GALLONS 

<> 
\ 

EXIS~ING C3AL 
UNBARGING FACILITY^^RAILROAD \ 

BRIDGE 

S^*\ COAL STORAGE LOCATION FDR ICES OPERATION 
(PRIMARY FUEL) 

I—I OIL TANK STORAGE LOCATION FORICES OPERATION 
(STANDBY FUEL) 

| T ] BOILER LOCATION-OPERATION MAINTAINED FOR ICES 

A 
. Q ) ELECTRICAL GENERATOR LOCATION FOR ICES 

©i 
C=I □ CT3 EXISTING MAIN STEAM DISTRIBUTION TIES 

I I3.6KV GRID ICES TIE CIRCUI—EXISTING 

- OIL LINE FOR STORAGE AT SSUTr-EASTPLANT 

EAST BANK CAMFUS 

^ 
>*# 

1 \ 
I WEST BANK\ 
I CAMPUS v 

I 

BI-LEVEL 
BRIDGE V 

■ " ' V 

MSSIC EDUCATION **■ 
19 ' 8 ^ 

. jGA3-r 

ST MARY'S AND FAIRVIEW 
HOSPITA-S N._ 

CS^-^ST. MARY'S HEATING PLANT 
DECOMMISSIONED BOILERS FOR ICES 

GA3-0IL~ i 

^ • VIELBY HALL 

^SS^^/i^ f
W

" l G A S - O I L
:
V

A U G S B U R G COLLEGE CAMPUS 
H A - L A G A S - O I L IXil-IO,QO0 GiLLONS 

t \ I Z l 30,300 GALLONS V
1 

^DECOMMISSIONED BOILERS FOR ICES 

1976 MUSIC EDUCATION BUILDING HAS FIRM GAS 
CONTRACT. THIS BOILER WOULD REMAIN IN 
SERVICE AS GAS FIRED FOF ICES DEMONSTRATION. 

REFER TO OTHER SECTIONS OF THIS REPORT 
FOR HOT WATER DISTRIBUTION SYSTEMS FOR 
ICES OPERATION. 
STEAM RATES BASED UPON FIRING WESTERN 
COAL (8600 STU/LB) 

GENERAL LAYOUT OF STEAM AND ELECTRICAL 
SIURCES AND CONNECTIONS FOR ICES 

GRID -CONNECTED INTEGRATED COMMUNITY 
EIIEFGY SYSTEM 

DEMONSTRATION COMMUNITY 



GRID-CONNECTED 
INTEGRATED COMMUNITY ENERGY SYSTEM 

FOR UNIVERSITY COMMUNITY 

GENERATION OF BYPRODUCT ELECTRICITY 
PLANT UTILIZATION INCREASED BY 54% 

UTILITY BENEFITS GAINED BY PEAKING CAPACITY 

HEALTH CARE INDUSTRY WASTE DISPOSAL 
HEALTH CARE INCINERATORS ARE MARGINAL 

PYROLYSIS PROCESS IS 70% EFFICIENT 
ENERGY RECOVERY FROM WASTES PROVIDES 2 LBs 
STEAM PER POUND OF WASTE 
LANDFILL REDUCTION - 97% BY VOLUME 

THERMAL DISTRIBUTION 
STEAM - GENERATION OF BYPRODUCT ELECTRICITY AND 
COMMUNITY HEATING 

HOT WATER - REGENERATION OF ELECTRICITY AND 
COMMUNITY HEATING 

THERMAL STORAGE 
DIURNAL - DEGRADATION ENERGY CONSERVING, INCREASE IN 

BYPRODUCT GENERATION 

SEASONAL - REDUCTION IN PLANT CAPACITY AND INVESTMENT 

CENTRAL PLANT SITE 
REDUCED PLANTS IN COMMUNITY 

TRANSFER OF CRITICAL RESOURCES (OIL, GAS) TO COAL 
IMPROVED USE OF PRIMARY RESOURCE-COAL 

ENVIRONMENTAL QUALITY 
PUBLIC FACILITIES AND USEAGE 
IMPROVED COAL HANDLING 
IMPROVED AIR QUALITY 
ONE CENTRAL PLANT 
CLOSED SYSTEM CYCLE 

SOCIO-ECONOMIC 
IMPROVED UTILIZATION OF NATURAL RESOURCES 
IMPROVED ENVIRONMENT 
REDUCED HEATING COSTS AS DEREGULATION OF GAS AND OIL AND 
CURTAILMENT OF NATURAL GAS - OIL SUPPLIES OCCURS 
MODEL SYSTEM READY FOR INTEGRATION INTO URBAN 
DISTRICT HEATING SYSTEM 
PROVIDES ECONOMICAL SITE FOR FUTURE STUDY 



rfT\\ 

MONTANA COAL 
(160,725 TONS/YR 
(8600 BTU/LB) 

86% 

EQUIVALENT TONS OF COAL ■ 26,450 

0 \ 

WASTE HEAT 
RECOVERY 
BOILER 

SOLID WASTE 
3 5 , 0 0 0 TONS/YR 
( 6 5 0 0 BTU/LB) 

■ 1 4 % ^ PYROLYSIS ■10%' 8 % 

ANNUAL ICES PLANT CAPACITY UTILIZATION • 8 1 . 5 4 % 
ICES FUEL EFFICIENCY WITHOUT PYROLYSIS • 7 7 % • 4 4 3 0 BTU/KWH 
ICES FUEL EFFICIENCY WITH PYROLYSIS • 7 4 . 0 0 % 
TYPICAL UTILITY FUEL EFFICIENCY • 3 2 . 0 0 % ■ 10,662 BTU/KWH 

ATh 

^ L _ 
1 

GENERATOR 6 % > ELECTRICITY 

I 
Ht> PRODUCTION 

LOSSES 
(28 .000 ,000 
KWH/YR) 

^ ( 5 3 . 9 4 4 . 0 8 0 
KWH/YR) 

6 8 % 
> DEMONSTRATION 

COMMUNITY HEAT 
( 6 4 0 , 0 0 0 . 0 0 0 KWH/YR) 

urn UNIVERSITY 
OF 

MINNESOTA 

GRID ICES 
FUEL UTILIZATION 
EFFICIENCY SCHEMATIC 

BY 

G.D.M. 

CHECKED 
J .O . 

BUILOING 

DATE 

4-29-77 

SCALE 

REVISEO 

6-22-77 

SHEET 

DRAWING 
5 0 



UTILITY 
TURBINE 

100% 

32% 

ELECTRIC POWER 

LOSSES 

DEMONSTRATION 
COMMUNITY HEAT 

ICES 
TURBINE 

\ 7 
ELECTRIC POWER 

LOSSES 

FUEL NEEDED TO PRODUCE 50,000,000 KWH OF ELECTRICITY 
UTILITY ICES 

10,000 TONS 

ULL 
10,000 TONS 

nrr 
)NS | | 10,000 TONS | _ _ [ p O O O TONS • 

oo^oo inr^hrr—n?-? 
— ^ r ^ - r -■*% 

10,000 TONS I 3,050 TONS ! 

o o IH i'~=t
nf T—nr? 

EQUIVALENT TONS OF COAL 
31,000 TONS 

EQUIVALENT TONS OF COAL 
13,050 TONS 

FUEL NEEDED TO PRODUCE EQUAL AMOUNTS OF USEFUL ENERGY 
UTILITY 

(ELECTRICITY ONLY) 

10,000 TONS 

nrr 
10,000 TONS I 10,000 TONS 

O P O P nc 
I 1,000 TONS J 

ICES 

COMMUNITY HEAT—ELECTRICITY 

10,000 TONS 

122 
)NS I | p i 8 0 0 TONS J n IK 00 TONS J 

EQUIVALENT TONS OF COAL 
31,000 TONS 

NOTES NORMAL CARLOADS ARE 100 TONS 

EQUIVALENT TONS OF COAL 
12,900 TONS 

un UNIVERSITY 
OF 

MINNESOTA 

GRID ICES 
SANKEY AND FUEL 
COMPARISION DIAGRAMS 
UTILITY VS ICES 

6 DM 

CHECKED 

J.O 

DATE 

5/5/77 
REVISED 

6-22-77 55 



UTILITY 
TURBINE 

100% LOSSES 

DEMONSTRATION 
COMMUNITY HEAT 

ICES 
TURBINE 

32% 

ELECTRIC POWER 
v 6 % 

ELECTRIC POWER 

LOSSES 

FUEL NEEDED TO PRODUCE 50,000,000 KWH OF ELECTRICITY 
UTILITY ICES 

10,000 10,000 

10,000 10,000 10,000 

8,100 

10,000 10,000 

EQUIVALENT BARRELS OF OIL 
90,500 

EQUIVALENT BARRELS OF OIL 

FUEL NEEDED TO PRODUCE EQUAL AMOUNTS OF USEFUL ENERGY 
UTILITY ICES 

(ELECTRICITY ONLY) 
10,000 10,000 10,000 10,000 

ft...-'.'A 

COMMUNITY HEAT —ELECTRICITY 

10,000 10,000 10,000 10,000 10,000 10,000 10,000 4,500 3200! 

.J 
EQUIVALENT BARRELS OF OIL 

90,500 
EQUIVALENT BARRELS OF OIL 

37700 

un UNIVERSITY 
OF 

MINNESOTA 

GRID ICES 
SANKEY AND FUEL 
COMPARISION DIAGRAMS 
UTILITY VS ICES 

GDM 

CHECKED 

JO 
DATE 

5/5/77 
REVISED 

6-27 77 51 



4000 

Etfvcienqy 
« 3 49 4G 4 4 

< 3 o O - "3<*00 BTOL/OV/II 

6000 "7000 &060 

H«atrate. fn bto/KWh 

10,000 11/500 IEJOOO 

Reprinted with permission from POWER MAGAZINE, 1915 

urn UNIVERSITY 
OF 

MINNESOTA 

COMPW^\^ON CT ENERQtf COST 
rV*«D V\H.KT « . W E F O K - \ N r \ t M _ 

■SYSTEM CO\*APA .̂EX> T O vccs*.. 

BY 

CHECKED 

BUILDING 

DATE 

SCALE SHEET 

REVISED DRAWING 

-40 

file://-/Nr/tM_


1.0 SITE OVERVIEW 

As shown on the site maps and schematics, the Demonstration Community 

is located on the Mississippi River, a major transportation artery, in 

an urban residential, educational, commercial and industrial area of the 

City of Minneapolis, located in the mid-central eastern edge of Minnesota. 

The river flows southeasterly through the ICES Conmunity. 

Changes in weather are frequent, both summer and winter, because of 

high and low pressure systems moving across the Northern United States 

from west to east. In general, there is a tendency to extremes in all 

climatic features. 

Prevailing winds are from the northwest. Average temperatures range 

from a mean of 70 F in July to 16 F in January. Extremes ranges from 

-34 F to 102 F. Relative humidity is high winter and summer. Annual 

mean precipitation is 17 inches with a mean snowfall of 45 inches. 

The ICES Community is situated on bluffs above the river and is 

connected by a two-level pedestrian-traffic bridge across the river, the 

upper level being owned by the University. 

St. Mary's and Fairview Hospitals and Augsburg College are located 

approximately two city blocks from the West Bank Campus. 

The campuses and the hospital system are typical of large university 

campuses and metropolitan hospital systems. 

The community adjacent to the Demonstration Community consists of 

residential, educational and small commercial facilities. The campuses 

and the hospital systems are ringed by three interconnecting major free

way systems: (1) Interstate 94, (2) Interstate 35W, (3) State 280. 
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The Demonstration Conmunity is connected to the surrounding community by 

common pedestrian and traffic thoroughfares. 

The Demonstration Community has an occupancy space of 12,150,000 gsf 

and will expand to 13,300,000 gsf by 1980. 

The steam distribution networks are existing except for the ex

tensions which will interconnect the systems of the partners and the 

two central plants. Hot water distribution will be placed in existing 

tunnel systems and will be utilized by the University initially. 

As will be shown in the report, climatic conditions are relatively 

stable on a diurnal basis, but vary considerably from season-to-season. 

Reasonable demands for cooling in the summer and heating in the winter, 

and a year round operation of the Conmunity create an annual thermal 

capacity utilization factor of 81%. 

The environmental quality of the Conmunity and the surrounding area 

will not be depreciated, but will be enhanced by lower air pollution, 

development of a pedestrian corridor along the river, and clean-up of a 

landmark on the Mississippi River, the so called "Four Stacker" South

east Steam Plant. 
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1.1 GEOGRAPHICAL LOCATION 

The University of Minnesota, Minneapolis Campuses (East and West 

Bank Campuses), St. Mary's and Fairview Hospitals, and Augsburg College 

comprises an area of some 282 acres (12,283,920 sq. ft.) located on high 

bluffs along the Mississippi River approximately 1 mile east from the 

downtown business district of Minneapolis. 

As shown on the accompanying "metro location" map the Demonstration 

Conmunity is located at the heart of a seven county metropolitan area 

surrounding the cities of Minneapolis and St. Paul, the so called Twin 

Cities of Minnesota. 

The Demonstration Conmunity is located entirely within the City of 

Minneapolis, Minnesota. The University is the largest city campus 

university in the United States with an enrollment of 55,000 full-time 

day students. It also operates extension classes for 25,000 students. 

The convenient location of the Conmunity within the metro area has 

allowed the partners to ICES to conveniently and economically offer 

centralized educational and health care services to the region and the 

state. 

The Conmunity is connected by freeway bridges, and a two-level 

pedestrian traffic bridge across the river; the upper pedestrian level 

being owned by the University. The Mississippi River and its bluffs 

have recently been designated a critical area by the State of Minnesota. 

The bluffs along the west bank have been reserved for open space even 

though they are generally inaccessible especially below the hospitals. 
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The river flats below the West Bank Campus are being returned gradually 

to open space uses from their current commercial coal, oil and sand 

storage operations. The east bank of the river just below the East Bank 

Campus is generally inaccessible except for a large city park area below 

University Hospitals. The east bank of the Mississippi River upstream 

of the University Heating plant has also been designated a critical area 

but is designated a thermal and electrical power production area. Various 

conmunity interests, the University, and the Minneapolis Park Board have 

established some pedestrian corridors which ICES will enhance. The 

development of the ICES will answer to these park needs and will in part 

be handled by development of a multi-purpose overhead enclosure or tunnels 

for transport of people, oil, coal, and energy products of steam and 

hot water. 

St. Mary's and Fairview Hospitals, and Augsburg College are located 

approximately 2 city blocks southeast from West Bank Campus. The 

West Bank Conmunity (West Bank Campus, St. Mary's and Fairview Hospitals, 

Augsburg College) are located in the midst of one of the older conmunities 

in the Twin Cities. This area, known as the Cedar-Riverside area is 

undergoing a revitalization and redevelopment involving the cultural, 

living and business conmunities. 

The West Bank Conmunity is primarily made up of the University, 

St. Mary's and Fairview Hospitals, Augsburg College, some commercial 

space, and a mixture of low and medium density housing. Until a few 

years ago housing had been primarily single family or low density. 

Very recently, however, Cedar-Riverside West was constructed as a high 

density apartment tower. Cedar-Riverside was initially one of seven 

H. U. D. new conmunities in the'nation. It was projected to house and 
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service a population of 30,000 by the development of five urban neigh

borhoods. This development has bee marked by financial problems the 

past few years and any further development beyond the present complex 

is highly questionable at this time. Any business venture regarding 

sale of steam or hot water via ICES with Cedar-Riverside at this time 

would not be in the best interest of ICES. 

East Bank Campus is located in a primarily residential-small commer

cial-industrial section of the city. The general character of single 

family residential is gradually changing to multi-family units. 

Adjacent to the University's East Bank Campus are three distinct 

neighborhoods: Como, University District Improvement Area/Holmes, and 

Motely/Prospect Park Conmunity. 

The Como neighborhood is somewhat removed from the area of direct 

campus influence. It is comprised mainly of people who work at the 

University, the Como Research and Service Center, a support facility 

of the University, and some light conmercial service such as neighbor

hood stores and shops. 

The U.D.I.A./Holmes neighborhood is uniformly residential with 

the exception of a small conmercial area, Dinkytown. Efforts are now 

underway to restrain private construction of additional rental units. 

The Holmes portion of U.D.I.A. has been selected as an urban renewal 

area. Within the area the University operates a dormitory, Sanford 

Hall; faculty housing, Pillsbury Court; and the Chateau, a student 

non-profit apartment. 

Bordering on the southeastern edge of the East Bank Campus is a 

predominantly residential neighborhood referred to as Motely/Prospect 

Park. Some fraternities and rental housing coexist with owner-occupied 
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family housing. Adjacent to Motely/Prospect Park the University leases 

space along the University Avenue edge of this neighborhood. 

Aerial photographs and area maps are presented at the end of this 

section to show the Demonstration Conmunity as it exists in 1977. Land 

areas and design conmunities will be dealt with in Volume 5 of this 

report. 

The aerial photograph entitled "land Areas" also gives the location 

of the University Heating Plant, Southeast Steam Plant and Main Street 

Substation which will form the heart of the ICES thermal and electrical 

production. All aerials open so that north is the top of the page. 

Land Areas - 1977 

Facility 

East Bank - West Bank 

St. Mary's Hospital 

Fairview Hospital 

Augsburg College 

Total 288 acres 12,545,280 gsf 

*1 acre = 43,560 square feet 

Acreage 
Owned 

232 
20 
11 
25 

♦Gross Square 
Feet Owned 

10,105,920 

871,200 

479,160 

1,089,000 
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1.2 SPATIAL DESCRIPTION 

Listed below are the existing spaces as of January 1, 1977, that 

will become a part of the Demonstration Community. Building space on 

the University Minneapo]is Campuses total 10,969,707 gross square feet 

as shown in the ICES proposal, Section A-7, with funded and proposed 

additional space by 1980 of 1,167,317 gross square feet. The St. Mary's-

Fairview group has a building space of 1,173,432 gross square feet as 

of July 1,1976, as indicated in Section A-8 of the proposal. With addi

tion of 494,800 gsf of Augsburg College, the total building space in 

the Demonstration Conmunity is 12,637,939 gross square feet in 1977. 

An additional 1,617,317 gross square feet of expansion by 1980 will 

bring the total space to 14,254,956 gsf. 

The University and its partners are using existing facilities 

located within the "Demonstration Community". All of the land to be 

included in the Community is wholly owned by the partners. 

The total building space comprising the existing Community is as 

follows: 

University East and West Bank Campus 10,969,707 gsf 

St. Mary's Hospital 822,432 

Fairview Hospital 351,000 

Augsburg College 494,800 

Total Space - 1977 12,637,939 gsf 

Planned building expansion and construction now in progress is 

dealt with in Section A-14 of the ICES proposal document and Volume 5. 

As previously described. Section 1.1, the Demonstration Cormiunity 
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occupies approximately 12,545,280 gross square feet of land. This 

gives a spatial density in 1977, equal to: 

_. .. , _ .. Gross Square Feet of Plant 
Spatial Density = Gross Square Feet of Land 

= 12,637,939 
12,545,280 

1977 Spatial Density = 1.0074 

Various space suiiniaries are included at the end of this section and 

in the ICES proposal Sections A-7, A-8. and A-14. The space occupancy is 

given in this section for Augsburg College because it was not a part of 

the proposal. 

Of the total land space owned, approximately 1,750.000 square feet 

is dedicated to parking in 1977. 
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AUGSBURG COLLEGE 

BUILDING SPACE AS OF JANUARY 1, 1977 

Building Name & Use 

High Rise Dormitory 

Urness Tower Dormitory 

Augsburg College Building 

Student Union 

Science Hall 

Sverdrup Library 

Sverdrup - Offdal Hall 

Melby Hall 

Ice Arena 

Art Studio 

Total Gross Square Feet 

Gross Area 
(Square Feet) 

90,000 

78,800 

28,600 

62,500 

46,800 

30,600 

30,700 

61,800 

56,000 

9,000 

494,800 
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1.3 TOPOGRAPHICAL DATA 

The East Bank Campus is situated on a bluff overlooking the 

Mississippi River. The landscape slopes east and west from a crest 

running from Shevlin Hall near the "knoll area" down through Northrop 

Auditorium, the Engineering Complex, Health Science Unit "A", to the 

park south of Pioneer Court. The topography from this crest drops 

approximately 10 feet both east and west across the campus. To the 

east of this crest the landscape slopes at less than 1% toward the 

railroad yards. To the west of this crest topography slopes toward 

the river anywhere from 1% to 6% providing a visually noticeable grade 

change. 

The West Bank portion of the Demonstration Community is divided by 

Washington Avenue into two different topo areas. North of Washington 

Avenue contours move across campus at 1% to 2% slope. The elevation 

above the river is about 80 feet, with changes in elevation of useable 

land occurring every 26 feet providing a distinct visual change. 

The West Bank portion south of Washington Avenue is about 90 feet 

above the river with elevations changing over 10 feet. The overall 

slope of the area is minimal until the Fairview-St. Mary's complex is 

reached. This complex is about 110 feet above the river. 

The topography is important to the Demonstration Community because 

the Southeast Steam Plant and the University Heating Plant are situated 

at the base of the river bluff with an average difference in elevation 

to the bluff tops of approximately 100 feet. This elevation has allowed 

most condensate to be returned to the central plant by gravity flow 

thus alleviating some pumping and energy requirements. There should 

also be little pumping required lor condensate from St. Mary's Hospital. 
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The topography and the geology will also be important to develop

ment of seasonal thermal storage as will be described in a later section. 

The .important feature of the topography between the two contr.'il 

pi an Is .is the adequate amount of relatively flat land tie t. ween the plants 

to allow for development of parks, pedestrian corridors and energy 

system conveyances. 
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1.4 TRANSPORTATION INVENTORY 

Primary transportation movement to or from the Demonstration 

Community is provided by a regional highway system and city streets 

which are not entirely under the jurisdiction of the Community. Planning 

and implementation studies are usually shared between the University and 

other city, county, and state agencies. A recent study by a University 

consultant provided a forecast of Minneapolis Campus users by approach 

direction. 

This survey indicated that the predominant entry points to the 

Community is University Avenue from the west, University Avenue from 

the east, U. S. Hwy. 12 from the west and I-35W from the south. 

Traffic volumes on internal streets are especially significant in 

the Community. Private cars constitute the vast majority of the 

traffic volumes. It is estimated that close to 1,750,000 square feet 

of land is dedicated to parking in the Comrnunity, exclusive of street 

parking. 

It is not expected that development of ICES within the Demonstration 

Comrnunity will seriously alter characteristics of transportation as it 

exists today. There will be impact in the vicinity of the Southeast 

Plant, and this impact will be discussed in a later section. 

This section will document, for later assessments, important 

characteristics of the Demonstration Comrnunity transportation. 

The reported characteristics were determined through an extensive 

set of surveys conducted on-campus by the University Planning Department 

in 1974. Fortunately, this survey included all of the Demonstration 

Community. 
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To determine the trips entering campus a cordon line was drawn and 

information on trips crossing the line was recorded. The location of 

the cordon line and count station are shown in the figure entitled Cordon 

Tra f fie_ Survey. 

One important result of that: survey is documentation of Daily Vehicle 

Volumes Entering the Demonstration Conmunity. The three percent decrease 

in traffic entering the Community between 1971 and 1974 can be related 

to a number of factors including: 

1. Larger transit use. 

2. Development of more housing within the survey line. 

3. Completion of I-35W to East Hennepin Avenue. 

Inbound traffic volume overall stations peaked between 7:00 - 9:00 A.M. 

and between 9:00 A.M. and 8:00 P.M. was quite uniform. 

Since 1974, the campus student population has grown and could be 

expected to have increased traffic density slightly, although there 

are trial programs underway to allow multiple use of cars into campus. 

This impact was not studied. 
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FORECAST OF MINNEAPOUS CAMPUS 
USERS BY APPROACH DIRECTION 

minimum travel time paths 
to campus 

0 82.720 
10o% traffic volumes 
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year 

1971 

1974 

stations 
80.7 ! 0 

79.950 

stations 

12.930 
10530 

total tor 
all stations 

93£50 

90.480 5000 
dairy volume from 
survey conducted 
on 10/4-11/27/74 

e: figures represent 24 hour volumes 
entering the campus Bt major cord 
stations, vehicles Included may be 
destined either to locations within 
the campus or locations outside. 
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1.5 ENVIRONMENTAL DATA 

This section will deal with the overall physical "environment" 

of the Demonstration Conmunity. While the bulk of the information 

pertains to natural systems and conditions, other data related to 

man-made environmental elements which have had an effect upon the 

development of the Comrnunity is discussed. 

The data contained in this section will be used to form a 

basis from which an environmenta] analysis can be made by a consultant. 

The University will have an assessment made. The "Environmental Impact 

Statement" is made by the state and federal governments. This analysis 

will be preliminary in nature and will require additional consultants 

during Phase II to completely assess the environment and the effects 

of ICES upon the Demonstration Conmunity. 

An architects rendition of Southeast Steam Plant is presented 

at this time to reinforce the University's commitment to preserva

tion of the environment and historic landmarks of which the Southeast 

Steam Plant may qualify. Prominent will be a river pathway. That 

will be discussed in Section 5.7. 
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1.5.1 GEOLOGY 

Sedimentary materials laid down in the Ordovician period of the 

Paleozoic Era compose the bedrock geology of the Demonstration Community. 

The drawing on the following page indicates this geology. 

The geology of the area is very important to ICES. As part of the 

program seasonal thermal storage units will be developed along the river 

bank of the Mississippi in what is known as the St. Peters Sandstone. 

This layer of geological formation is known to exist over much of the 

western part of the United States. Development of useful thermal storage 

techniques would prove to t? very beneficial. This development will ta 

addressed in detail in a later section. 
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1.5.2 SURFICIAL GEOLOGY 

The surficial geology was laid down during the Pleistocene period 

(glacial) of the Cenozoic Era. The phases of advance and recession of 

the glacial masses moved materials back and forth with ice invasions 

showing no signs of existence in the Twin Cities Metropolitan Area. 

Again the St. Peters Sandstone forms the bedrock of the Cbrrrnunity. 
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1.5.3 REGIONAL WATERSHED 

The Metropolitan Regional Watershed of which the Demonstration 

Comrnunity is a part can be classified as "interstitial watershed." The 

Mississippi River provides one of the major drainage basins for the metro

politan region. ICES will not use river water for any purpose. Where 

water is used the system will be closed-cycle with small amounts of city 

water used for makeup. 
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TREES - EAST BANK CAMPUS 

The drawing on the following page shows the density and quantity 

of trees in the Demonstration Comrnunity. The majority of plant life in 

the Community has been planted by landowners or the City of Minneapolis. 

The river bluffs are the only areas where native vegetation exists. 

A major concern presently facing the Conmunity is the spread of 

"Dutch Elm Disease." With the majority of trees in the Cbrmrunity being 

elms, the impact of this disease would drastically change the character 

and microclimate of the Community. 

A further major concern of local governmental officials is the 

proper disposal of the infected elm wood. Pyrolysis can impact this 

area by providing a safe, convenient and environmentally safe disposal 

means for the infected elms and at the same time provide a needed 

corrrnunity service. 
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TREES - WEST BANK CAMPUS 

The following drawing describes the density and different types of 

plant life on the campus. At the present time the University Heating 

Plant, St. Mary's plant and the heating plants at Augsburg seem not to 

have a detrimental effect upon the flora and fauna of the campus or of 

the native vegetation along the river bluffs. Decommission of the St. Mary's 

and Augsburg boilers coupled with addition of baghouses to the University 

Heating Plant and Southeast Steam Plant can only improve plant life 

conditions because of the better than 95% efficiency of the baghouses 

in reducing air pollution. 
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1.5.6 BUILDING SHADOWS 

The following drawings show the relative lengths of building shadows 

on December 20, March/October, June 20 at 10:00 A.M. and, 2:00 P.M. 

Since the reference data available is for central standard time the 

summer shadows are in the darkest tone because in most cases those areas 

are always in shadow, where as, during other seasons the shadow only 

occurs during that season. 

Impingement of shadows by one building upon another has some effect 

upon the heat obtainable from the sun for in-building use. During the 

winter of 1977 this effect was very noticeable especially as building 

temperatures were required to be maintained at 65 F. In the mornings 

University buildings gradually accumulated some heat from the sun and 

in some buildings radiation could be turned off for several hours at a 

time. 
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CLIMATOLOGICAL DATA 

The climate of Minneapolis-St. Paul region is predominantly the 

continental, typical of the cities situated very close to the geographi

cal center of the North American continent. There are wide variations 

in temperature, ample summer rainfall, and scanty winter precipitation. 

In general, there exists a tendency to have extremes in all climatic 

features. Disturbances originating in the north-western United States, 

many others which have their origin in the southwest, migrate eastward 

near the Twin Cities followed by cooler, sometimes much colder, polar 

air mars^s from the northwe3t and north. This cyclonic control of climate 

gives the Twin Cities its changeable weather. 

TEMPERATURE. The temperature variation from season to season is 

quite large. It ranges from very warm though comfortable to very cold 

in winter. The normal mean temperature for the winter months of December, 

January, and February is about 15 F., and for the sunmer months of June, 

July, and August about 70 F. Record temperature extremes cover a range 

of 137°, from -34° F. in January 1936, to 103° F. in July of that same 

year. Cold winters are accepted, but more attention is given the warmer 

months, the length of the growing season, and the rainfall. 

PRECIPITATION. The normal total precipitation is 26 inches annually. 

Although the total annual precipitation is important, its proper distri

bution during the growing season (late April through September) the 

normal rainfall is 16 inches, approximately 65 percent of the total. 

Winter snowfall can be heavy and averages more than 40 inches a season. 

Snow has been recorded during all months except June, July, and August. 
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WIND CHILL TEMPERATURES AND WIND ROSE AVERAGES. The typical winter 

dry bulb temperature is 20 to 5 Fahrenheit and with wind velocity at 

speeds of 5 to 15 mph, a wind chill as low as 25 below zero develops. 

Wind and temperature are the two climatological elements which give the 

impression of extreme cold winter temperatures. Winter winds are primarily 

from the northwest. The summer humidity is the result of southeast winds. 

The southwest winds from the Denver, Colorado region bring hot dry summer 

conditions. 

During the winter months humidities are high and sunshine is at 

a minimum. During the months of November, December, and January fre

quently less than 40 percent of possible sunshine has been observed. 

The '1 win Cities lie along the nortuern edge of the region of maximum 

tornado frequency in the United States. Although not numerous, five 

severe tornadoes have struck the Twin Cities area in the years 1904, 1951. 

and three in 1965. During each storm, lives were lost, many persons 

were injured and millions of dollars of property damage occurred. 

Recently the University, working under an ERDA grant, developed an 

underground building with partial heating and cooling provided by solar 

panels. Physical Plant will be assessing the effects of solar heating 

and cooling upon this building. 

As will be shown on heating duration profiles, the periods of early 

spring and fall climates cause midwest central heating plants load 

factor to be seriously deteriorated because of low requirements for 

heating and cooling. 

Solar energy as it becomes more cost effective will cause more 

erosion of central plant load factors. 
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1.5.8 ENVIRONMENTAL QUALITY 

Environmental quality is difficult to assess because of individualistic 

perspectives of the built environment. University planning personnel 

developed the following schematic of environmental quality based upon 

architecture, vegetation, and circulation. The key on the schematic de

fines the type of environmental quality in relation to each group. 

We are presenting this study because construction of ICES will have 

to maintain at least this quality of the environment, particularly be

tween the existing heating plant and the Southeast Steam Plant. ICES 

does address preservation of this environment. 

There are suitable flat areas between the two plants so that develop

ment of pathways, rest areas, and small recreational areas is possible. 

Of prime consideration is getting people by the central heating plants 

safely. As will be shown in later discussion the employment of elevated 

enclosures and tunnels for moving people, energy products, and fuel 

supplies will be given strong consideration as ICES develops. Community 

impact has been sought and that impact will weigh heavily upon our 

decisions in this area. 
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MICROCLIMATE 

Weather effects created by natural or man-made objects on specific 

outdoor areas are important factors in determining the human comfort 

range of any exterior environment. 

A detailed microclimate study for a particular site can involve many 

individual conditions. For the purposes of ICES, the element of human 

comfort temperature was determined as the key factor for analysis. 

In a previous study made by University planning personnel micro

climate models were established. These models are presented here for 

the purposes of establishing a basis for integration of ICES irto the 

Demonstration Community. 

The Human Comfort Temperature Model is the relationship of specific 

on site conditions influencing the surrounding environment. The "comfort 

model" is similar in concept to the wind chill index except that the 

comfort model goes several steps beyond and accounts for temperature, 

wind, humidity, natural features, and man-made features. The human 

comfort temperature formula for measuring climatic influences was developed 

by Meterologist, Bruce F. Watson. The actual formula used to compute 

comfort temperature is (Tc) = T + f (h) + f (s) + f (HS) - f (w). 

where: 

T = AMBIENT TEMPERATURE 

f (h) = A FUNCTION OF THE WATER VAPOR PRESSURE 

f (s) = A FUNCTION OF THE SUN ANGLE 

f (HS) = A FUNCTION OF THE HARD SURFACE MATERIAL TEMPERATURE 

SUCH AS ASPHALT OR CONCRETE 

fv(w) = A FUNCTION OF THE WIND SPEED 
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Implementation of a temperature model as extensive as this involves 

a synthesis of the planning base inventory data into the information pre

sented here. The base data used for this evaluation were the topography, 

vegetation and building shadow maps with wind direction and velocity inter-

poltated by the meterologist and landscape architect. 

The process by which this formula is implemented involves an analysis 

of all possible site conditions, the calculation of a comfort temperature 

for each site condition using all variables and the grouping together of 

similar comfort temperatures. 

The Minneapolis Campus has 19 different site conditions. Examples 

of some of those site conditions are: 

- the sunny, windward, and vegetated side of a building 

- the shady, leeward, and unvegetated side of a building 

- the leeward southside of a hill, with vegetation 

- open, flat, and hard surface conditions (such as parking lots) 

The 19 different temperatures calculated were grouped into four 

categories for summer conditions and three categories for winter. Site 

conditions were evaluated by the overlay process using the data mentioned 

earlier. All similar site conditions were grouped together giving the 

different shapes presented. 

A person can feel a one degree Fahrenheit temperature change as 

determined by the comfort formula. A temperature change of only one 

degree is noticeable since the site conditions between one area and an

other change and the amount of humidity, wind and sun elevation angle 

also change accordingly. 

The formula can also be used for: 

]. Landscape planting design in terms of present environmental 
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conditions. This would :i.id in the proper selection ol' 

plant materia]. 

2. The environmental impact of new structures in terms of 

changing the comfort temperature. 

3. The comfort degree days between different sites for new 

buildings. The comfort degree day temperature compared 

to the human comfort temperature desired gives the tempera

ture increase or decrease necessary, which in turn can 

give the amount of energy necessary to heat or cool a 

building. 

<1. An aid in the improvement of present comfort tempera

tures . 
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1.5.9.1 WINTER MICROCLIMATE - EAST BANK 

The winter comfort temperatures for East Bank are mixed but primarily 

of mild to warmer winter temperatures. The values for these temperatures 

in relation to climate data used is: 

cool 11° F. to 15° F. 

normal 16° F. to 20° F.. 

mild 21° F. to 29° F. 

where the ambient temperature is 18 F. 

It should be noted that these valies are for one day and should be 

used for comparative purposes only. Architectural and environmental 

features such as low building masses, significant numbers of above roof 

trees, and other vegetation provide wind breaks and create smaller open 

spaces which help to temper the winter temperatures in the area. 
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1.5.9.2 WINTER MICROCLIMATE - WEST BANK 

The winter temperature for West Bank in the pedestrian corridors 

are typically cooler than normal. The cool temperatures develop because 

of long winter building shadows and the free movement of wind through 

Canpus from the northwest. High wind velocities created by the tall 

buildings can change the temperatures presented here. Values as low as 

-9 F. are possible. 
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1.5.9.3 SUMMER MICROCLIMATE - EAST BANK 

The human comfort temperature formula adds yet another piece of 

informational data to the planning decision process. The value system 

utilized for each map represents the relative temperature between dif

ferent spaces. To place values in context with temperatures we are 

familiar with, the ambient temperature for summer of 67 F. and 18 F. 

for winter were used. Placing these values in the comfort formula as well 

as other values for humidity, wind, sun angle and paving surfaces, it 

was found that the comfort tenperature for summer can range from 66 F. 

to 96 F. and 11 7. tc 29 F. in the winter, /.liihough these figures 

represent one particular day, it should be noted that temperatures 

change from day to day while the overall spacial organization of common 

temperatures do not. 

The base inventory data has provided a foundation for a realistic 

analysis of human comfort in the Conmunity landscape. An analysis of 

this data shows the extreme conditions encountered by the pedestrian 

moving through the Community. These harsh conditions can be improved 

by simply reversing the comfort temperature model to determine those 

conditions needed for an improved comfort temperature and implementing 

those changes in the built environment. 

The summer temperatures for East Bank are well mixed varying from 

cool to extremely hot temperatures throughout the pedestrian areas on 

Campus. The values for these temperatures in relation to climatic data 

used is: 

where the ambient temperature is 67*̂  F 

cool 

warm 

hot 
extremely hot 

66° to 71° F 

73° to 76° F 

77° to 87° F 

87° to 96° F 
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It is important to remember the data relates to one day only and 

the values presented here are for comparative purposes only. The 

diversity of temperatures on East Bank is the product of architectural 

and environmental features such as low buildings, significant over 

storey vegetation arid soft surfacing materials such as grass and ivy. 
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5.9.4 SUMMER MICROCLIMATE - WEST BANK 

The summer temperatures for West Bank are primarily hot to ex

tremely hot. The higher temperatures develop because of the large 

paved surfaces and open spaces which have no topographical changes 

or vegetation to cool the temperature. Many buildings on the West 

Bank affect temperatures because of their height. Wind is stopped 

and forced down onto the paved surfaces causing temperatures to 

increase by as much as 20 F. The intense winds of West Bank. 

create poor human comfort conditions. 
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1.5.10 OPEN SPACE 

For the purposes of this study, open space is defined as those area« 

where passive and/or active recreational activities can take place. 

Passive open space would also include areas that are basically visual in 

character while not actually providing the capability for recreation. 

Although the drawing opposite does not attempt to define the type of 

recreational uses for different parcels of land, it does present existing 

and proposed recreational land in the University community. Existing 

recreational areas on this drawing cover many types; the public park, 

tot lot, University ball fields, malls and plazas. Proposed open space 

on or near the East Bank is minimal. The only proposed project is a 

"bridge park" over 35W by the Highway Department. Proposed open space 

on West Bank consists primarily of malls, plazas and parkway type develop

ments all part of Cedar-Riverside "New Town-In-Town." One area along 

the river east of the West Bank Campus development is presently under 

construction as a park by the Minneapolis Park Board. 

The land between the University Heating Plant and Southeast Steam 

Plant would be impacted by ICES. One of the purposes of the multipurpose 

elevated enclosure is to move sightseers through the power production 

area efficiently and safely, and at the same time provide a view of the 

river and the surrounding landscape. The open spaces between the plants 

can become park areas. 

All of these developments correspond with park board interests 

and interests of the "Long Range Regional River Development and 

Acquisition (LRRRDAC) committee". Significant is the rehabilitation 
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LRRRDAC Committee and park board were very happy with the ICES Plan. 
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1.5.11 OUTDOOR USE 

Three types of outdoor uses have been documented; informal passive, 

informal active, and formal active. No separation between winter and 

sumner activities is shown. All winter activities are in buildings 

expect for the ice rink south of the Field House, and the ice rink 

at Augsburg College. 

Formal active outdoor activities on Campus^include: field hockey, 

field soccer, softball, baseball, football, tennis, track, cross 

country practice, broomball, cross country skiing, skating and walking. 

Informal active outdoor functions are typically the same games as 

the formal activities except that these recreational areas provide an 

informal setting and some limitations to the game. Trees and shrubs 

are used as goal posts and boundary lines, for example. 
TM 

Informal passive outdoor activities include: Frisbee , sun
bathing, outdoor studying, sledding, snow sculpture and various 
University scheduled, yet informal activities, such as concerts on 
the mall. 

The outdoor use of space between the central plant sites can 

be developed to informal passive activities, if development is deemed 

necessary by the conmunity residents and the Park Board. We would 

ask the Park Board to share in these developmental costs. 
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• '
2 wiu>i.i ■■'■■: HABITAT 

"Wildlife habitat" is a description Cor an environmenta] condition 

which maintains the proportions of food, water and shelter necessary 

for the survival of species of wildlife. 

Wildlife in the urban environment can be classified into two 

groups of animals: 

1. Those species of animals adapted to man and dependent 

upon man for food and some shelter. Such animals would 

be the pigeon, starling, english sparrow, night hawk, 

house mice, rats, cats and dogs. 

2. Those species of animals tolerant of man and which 

take advantage of man, but are not dependent on man. 

Such animals would be the blue jay, robin, wood pecker, 

cardinal, crow, gray squirrel, cottontail rabbit, 

gopher, chipmunk, bat and red fox. 

Animals of both groups can be found in and around the Community. 

Integration of ICES into the Community will have minimal effects 

upon wildlife habitat because all systems to ICES will be totally 

enclosed and closed-cycle in design and operation. Environmental 

pollution will be alleviated as is technically and economically 

prudent. All systems being used are state-of-the-art systems 

having proven environmentally efficient subsystems. A major impact 

upon air quality will be the use of baghouses at both central plants 

to correct particulate emission to near zero. 
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1.6 BUILDING SECTORS 

The following general map illustrates the general location of the 

key sectors developed for this feasibility study. While there is some 

overlap especially in the support service and housing area the drawing 

depicts the general location of the key sectors developed. 

We have not singled out University related sectors because there are 

fraternity houses not under the control of the University regarding 

income, energy-use, or internal management. The facilities are generally 

owned by the fraternity. 
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1.6.1 BUILDING INI'DRMATION 

The following information will give a representation of key building 

sectors within the Demonstration Community. The Key Sectors are developed 

by building, function, i.e. academic, support service, dormitory, etc. In 

most cases the key sector contains a mixture of old and new buildings ex

cept for West Bank Campus which is relatively new since construction was 

started in 1969. 

The following tabulation provides a list of buildings within the Key 

Sectors, its primary function code, and dates of construction or major 

renovation. Only major buildings are included in this listing. 

Academic Sector - East Bank 

Building Name 

Burton Hall 

Peik Hall 

Child Development 

Pattee Hall 

Shevlin Hall 

Elliott Hall 

Scott Hall 

Music Education 

Wulling Hall 

Wesbrook Hall 

Nicholson Hall 

Northrop Memorial Auditorium 

Pillsbury 

Bell Museum 

Function 

C 
C 
C 
C 
C 
C 
C 
C 
C 
C 
C-B 
C-A 
C 
C 

Date of 
Construction 

1895, 

1950, 

1903, 

1889, 

1906, 

1938, 

1922, 

1959 

53 
67-70 

1950 

61 
39 
23 

1903 

1892 

1896 

1890, 1927 

1928 

1889 

1939, 40, 47 
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Building Name 
Armory 
Johnston Hall 
Tate Laboratory of Physics 
Walter Library 
Smith Hall 
Fraser Hall 
Appleby Hall 
Science Classroom 
Kblthoff Hall 
Ford Hall 
Vincent Hall 
Murphy Hall 
Zoology 
Botany 
Coffman Memorial Union 
Klaeber Court 

Academic Sector -
Studio Art 
Classroom Building 
Business Administration 
Blegan Hall 
Social Science 
Anderson Hall 
Wilson Library 
Rarig Center 

Function 
C 
C-0 
C-L 

C 
C 
C 
C 
C 
C-L 
C 
C 
C 
C 
C 
U 
0 

West Bank 
C 
C 
c 
c 
c 
c 
c 
p 

Date of 
Construction 
1896, 1965 
1949-50 
1927, 37, 39 
1923, 58 
1914, 23 
1927, 53-57 

1915 
1961 
1971 

1949-50 
1936-38, 69 
1938-40 

1914 
1926 
1937 

1968-69 

1965 
1974 
1961 
1961 
1961 
1967 
1968 
1974 
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Support! 

Building Nairn-: 

Shops Building 

Shops Annex 

Morrill Hall 

Folwell Hall 

Services 

Mineral Resources Research Center 

Tandem Van de Graph 

Linac Laboratory 

Standard Oil 

Inventory Warehouse 

Holman-Poucher 

Police 

Centennial Hall 

Comstock Hall 

Territorial Hall 

Frontier Hall 

Pioneer Hall 

Sanford Hall 

Residential -

Residential -

- East Bank 

Function 

S-0 
0 
0 
0 
R 
R 
R 
S-0 
W 

L-W-O-C 

0 
East Bank 

D 
D 
D 
D 
D 
D 

West Bank 

Date of 
Con.stnie.i. ion 

1923, 44, 35 

1940 

1924-25, 62 

1907 

1923-24 

1963-67 

1951 
1967 
1967 
1953 
1947 

1948-51, 54 
1938-40, 58-59 
1956-58 

1958 
1928, 32 
1910, 67 

Middlebrook Hall 

Williams Arena 

Field House 

Cooke Hall 

Memorial Stadium 

D 
Athletic - East Bank 

1969 

HO-B 
IS 

0-SW 
F-R 

1927, 1950 
1948 
1934 
1925 
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Engineering - East Bank 

Building Name 

Electrial Engineering 

Space Science Center 

Mechanical-Aeronautical Engineering 

Aeronautical Engineering 

Chemical Engineering 

Mines and Mettalurgy 

Experimental Engineering 

Architecture 

Function 

C 

C-L 

C 

C-L 

C-L 

C 

C-0 

C 

Date of 
Construction 

1924, 64 

1968 

1943-49 

1943-49 

1948 

1956-60 

1911, 20 

1958 

Non-Support - East Bank 

Minn. State Board of Health 0-L 

Health Sciences and Hospital - East Bank 

Jackson Hall 

Jackson-Owre 

Millard Hall 

Owre Hall 

Unit "A" 

Unit "K-E" 

Mayo 

Child Rehabilitation 

Diehl Hall 

Powell Hall 

VFW Cancer Research 

Heart Hospital 

Health Service 

1969 

HST 

HST 

HST 

HST 

HST 

HST 

H 

H 

HST 

0 

H 

H 

H 

1912, 59, 69 

1958 

1912, 35-37, 58-61 

1930, 66-69 

1974 

1976 

1965 

1963-66 

1958, 63-66 

1931, 33, 43 

1958-60 

1948, 61, 68, 71 

1948, 57-61, 68-71 
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Garages - East Bank 
' 

Building Name Function 

Mayo UG 

Northrop . UG 

Bell Museum UG 

Coffman UG 

Ramp C RA 

Ramp B RA 

Ramp A RA 

Health Sciences and Hospital - West Bank 

Date of 
Construction 

1965 

1928 

1939, 40, 47 

1967 

1967-69 

1953-56 

St. Mary's Hospital H 

Fairview Hospital H 

Extended Care Center H 

St. Mary's Junior College H 

Function Code for Key Sectors 

Code 

C 
B 
A 
0 
L 
P 
S 
R 
W 
D 
HO 
B 
IS 

Designation Function 

Classroom 

Bookstore 

Auditorium 

Office 

Laboratory 

Performing Arts 

Trade Shops 

Research 

Warehouse 

Dormitory 

Hockey 

Basketball 

Indoor Sports 
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n 

Code Designation Function 

SW Svvimming 

F Football 

HST Health Science Teaching 

H Hospital 

UG Underground Garage 

RA Ramp 

105 



1.6.1.1 SECTOR KNTCHfiY DllNSITV 

Total energy consumption and energy density requirements vary 

widely from key sector to key sector. 

Laundry facilities, while representing only .4% of the total 

floor space within the University, consumes 2.4% of the total annual 

steam supplied, and 0.9% of the total electricity used on campus. 

Medical and Health Sciences, the other energy intensive sector, 

requires 38.5% of the annual steam load and 41.5% of the annual 

electrical load, while representing only 24.7% of the University 

floor space. 

The lower steam and electric energy intensive sectors are the 

Garage and Athletic sectors. 

The Support Services sector which has a below average steam 

demand density, has a high electric demand density. 

Computer printouts of 1976 gross square feet, steam require

ments, and steam demand densities by University building follows. 

Next is a table which summarizes sector steam and electric use 

densities. 
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UNIVERSITY E-JJCV DENSITY DY SXTOKS 

S e c t o r * 

Academic 

AthK ' t i c 

tngin'. 'firing 

Oarages 

Medical and 
Heal th Sc iences 

R e s i d e n t i a l 

Support 
S e r v i c e s 

Laundry** 

TOTAL 

Flexor 
( 1 0 3 f t 2 , 

4 ,516 

729 

eo3 

241 

2,707 

1,183 

743 

4<s 

10,070 

Space 
".. 

41.2 

6.6 

7 .3 

2 .2 

24.7 

10.3 

6 .8 

0.4 

JOO.O 

i-JiCUi -error, t 
(10 6 i b / y r ) 

472 

36 

45 

3 

4S0 

116 

75 

30 

1,272 

* 
37.1 

2 .8 

3 .5 

0 .6 

33 .5 

9 .1 

5.9 

2.4 

100.0 

Steam Density 
( l b s / f t 2 - y r ) 

105 

49 

56 

33 

181 

98 

101 

625 

116 

Peak Demand 
(10 3 l b s / h r ) 

94 .5 

10.5 

11.0 

2 .5 

115.5 

27 .0 

15.0 

8.6 

410.0 

Peak 
(10" 

Demnd Density 
3 l b s / f t 2 - h r ) 

21 

14 

)'i 

10 

43 

23 

20 ' 

179 

37 

E l e c t r i c Demands 
(103 'KV. rn/y) % 

36,955 

2,836 

6,674 

800 

46,170 

7,805 

9,108 

983 

111,331 

33.2 

2 . 5 

6 .0 

0 .7 

4 1 . 5 

7 .0 

8 .2 

0 . 9 

100.0 

E l e c t r i c ry-innnd 
Density 

(KWh/It2 - y r ) 

8.2 

3 .9 

8 .3 

3 .3 

11 .1 

6 .6 

12.3 

20 .5 

10 .1 

•Sectors include University East o--<d <esx baas. CaTjiuses only. 

**Steara to ta l s are extrapolated from a three day hourly steain demand study. 
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: BUILDING NAME \ 

.•EDDY HA: L : 
:PILLSBURY HALL : 
:PATTEE HALL : 
:NICHOLSUN HALL : 
.•UULLING HALL i 
: BURTON HALL 
JUESBROOK HALL 
.•ARMOF.Y 
IFHARMACY 6REENH0USE 
: J0'ih"s HALL 
!(.HILli DEV. (OLD) 
ILHILP PEV. (NEU) 
IELLIUTT HALL 
ISHEVLIN HALL 
:FOLIJELL HALL 
:HUSIC EDUCATION 
IbANFOFD MALL 
:UNIVERSI7Y HOSPITALS 
JEXP. ENGINEERING 
:MAIN ENGINEERING 
: .IHCK'JON WILL 
:MILLARD HALL 
:MEATING FI.ANT 
:LHEMISTPY 
: N O R M 3 GYM 
: NORMS FIELUHOUSE 
:APPLEBY HALL 
tZGOLOGY 
: S C U T T HALL 
:MIr,ES EXP. STATION 
JUALTER LIBRARY 
JELECTRICAL ENG. 
I SHOPS BUILDING 
JMErtOMAt STADIUM 
IMORIULL HALL 
:BOTANY GREENHOUSE 
JBOTANY 
:TA1F LAB. OF PHYSICS 
tUILLIAMS ARENA 
IFRASFR HALL 
:PIONEER HALL 
INORTHRUP AUDITORIUM 
lOUFvE HALL 
iPOUEl L HALL 
:C0OKE HALL 
iNOLTE CENTER 
M.OLIE GARAGE 
.•VINCENT HALL 
:BELL MUSEUM 
IMURFHY HALL 
:coMsrncK HALL 
:COFrMAN 
iLOFFMAN GAItAGE 
:MECHANICAL ENG. 
IAERGNAUTICAL ENG. 

JAN : FEB : 

499 * 419 : 
867 : 
464 : 

1351 : 
418 : 
857 : 
6is : 
1253 : 
300 : 
378 . 
931 : 
296 

2885 ! 
668 : 
1623 i 
115 

2865 . 
4945 
858 
1185 
1866 
2102 

0 
5018 
865 
461 
1271 
1067 
470 
1312 
2100 
1082 
1308 
1345 
1446 
683 

! 643 
• 2941 
! 1612 
1 859 
! 3010 
1 2448 
! 2055 
! 2286 
: 2333 
1 1797 
! 283 
! 1257 
1 1225 
: 751 
! 2690 
! 4359 
! 387 
: 1016 
! 1626 

727 : 
389 i 
1134 : 
351 : 
719 : 
516 : 
1052 : 
232 : 
317 : 
684 : 
216 : 

2500 : 
515 : 
1362 : 

97 : 
2211 : 
3767 : 
711 : 
981 : 
1402 : 
1580 : 

o : 
4107 : 
640 : 
91 : 

1035 i 
852 : 
383 : 
1207 : 

1 2016 : 
896 : 
1098 : 
lioo : 
1218 : 
527 : 
513 : 

. 2468 : 
: 1242 : 
: 732 : 
: 2700 : 
i 2095 1 
: 1544 : 
: 1438 : 
i 1726 : 
: 1296 : 

278 : 
• 1047 : 
: 1020 : 
: 613 : 
: 2413 i 
: 3910 : 
: 380 : 
: 814 : 
: 1374 : 

197<< 
MAR : 

343 : 
596 : 
319 : 
928 : 
287 : 
589 : 
423 . 
861 
221 . 
259 . 
605 . 
189 

2415 
442 . 
1115 

79 
1896 
3716 
623 
861 
885 
997 

0 
3561 
579 

0 
831 
764 
225 
802 
1307 
786 
899 
837 
1002 
504 
460 

2021 
1021 
745 

2444 
1702 
975 
845 
1562 
1066 
156 
938 
341 
539 

2184 
3539 
213 
704 • 
1216 

BUILDING STEAM 
APR i 

187 
325 : 
174 . 
507 : 
157 : 
322 . 
231 
470 
151 
142 
317 
92 

1498 
281 
609 
43 

1208 
3237 
401 
554 
885 
997 

0 
2431 
392 

0 
397 
436 
269 
536 
850 
506 
491 
568 
558 
344 
263 
1104 

! 487 
! 423 
! 1420 
: 893 
! 975 
! 225 
! 1057 
! 237 
: 233 

536 
460 

i 288 
1 1269 
1 2056 
i 318 
: 426 
! 809 

MAY : 
104 : 
181 : 
97 : 

282 ! 
87 : 
179 : 
129 : 
262 : 
120 : 
79 : 

136 : 
183 1 

2033 : 
214 : 
339 : 
24 ! 

919 i 
2411 
195 
269 
871 
981 

0 
1343 
227 

0 
488 
316 
56 
122 
172 
245 
273 
214 
432 
274 
190 
615 

I 462 
1 137 
! 675 
: 592 
. 959 
: 132 

612 
: 8 
: 3 
! 352 
! 256 
: 139 
: 603 
! 977 
: 4 
: 164 
: 435 

REQUIREMENTS (THOUSANDS 
JUN : 

41 : 
7i : 
38 : 
110 1 
34 : 
70 : 
50 1 
102 ! 
59 : 
3i : 
25 : 

405 1 
6920 : 
ss : 
132 : 

9 : 
251 : 

2649 : 
89 : 
123 : 
931 : 

1049 : 
o : 

712 : 
26 : 
o : 

204 : 
237 : 
245 I 
o : 

ioi : 
112 : 
107 : 
85 : 

552 : 
134 : 
143 : 
240 : 
ioi : 

: 19 : 
397 : 

: 19 : 
. 1025 : 

73 i 
: 70 i 

o : 
: l : 

897 : 
: 754 i 
: I : 
• 355 : 
I 575 I 
i 1 i 
i so : 
: 224 : 

JUL I 

30 : 
52 : 
28 : 
si : 
25 : 
51 1 
37 : 
75 : 
60 : 
23 : 
3 : 

457 : 
7759 1 

22 : 
97 : 
7 : 

96 1 
2945 I 

91 : 
126 : 
790 : 
890 : 

0 i 
642 i 
14 : 
o : 

192 : 
131 : 
275 : 
o : 

55 ; 
us : 
78 : 
73 : 

571 : 
136 : 
79 : 
175 : 
o : 

19 : 
292 : 
19 i 

B69 I 
74 : 
38 : 
o : 
I : 

U 6 6 : 
727 : 

l : 
26i : 
423 : 

I : 
43 : 

237 ! 

AUG : 

33 
57 i 
30 1 
89 . 
27 . 
56 . 
40 
82 
47 
25 
2 

481 
7798 

18 . 
106 

8 
77 

3089 
85 
117 

1188 
1338 

0 
671 
14 
0 

195 
163 
355 

0 
59 
107 
86 
82 

383 
106 
98 
193 

0 
17 

299 
15 

1308 
76 
38 
0 
1 

1070 
734 

2 
267 
433 

1 
53 

209 

OF POUNDS) 
SEP : 

82 : 
142 : 
76 : 

221 : 
68 : 
140 : 
ioi : 
205 : 
66 : 
62 : 

117 : 
384 : 

3059 : 
119 : 
265 : 
19 : 

512 : 
2219 : 
201 : 
278 : 
1227 ; 
1382 : 

o : 
1177 i 
162 : 
o : 

328 : 
191 i 
430 : 
43 : 

225 : 
254 : 
214 : 
145 : 
336 : 
150 : 
115 : 
481 : 

: l : 
i 170 : 
: 608 : 
i 382 : 
: 1351 : 
: 137 : 
i 437 : 
: is : 
: 3 : 
: 448 : 
: 854 : 
: 103 : 
: 543 : 
: 880 : 
: 4 : 
: 128 : 
: 491 : 

OCT : 
230 . 
399 : 
213 
622 
192 i 
394 . 
283 
577 
142 
174 : 
391 
316 

1578 
426 : 
747 
53 

1829 
1808 
396 
546 
1615 
1819 

0 
2226 
495 
111 
520 
568 
272 
467 

1043 
499 
602 
355 
671 
324 
342 
1353 
335 
396 
570 
695 
1778 
728 

1335 
512 
3T 

651 
563 
396 
509 
825 
44 

596 
622 

NOV : 

392 : 
680 : 
364 : 

1060 : 
328 : 
673 : 
483 : 
983 : 
215 : 
296 : 
643 : 
212 : 

2500 : 
565 : 
1274 : 

91 : 
2426 : 
2895 : 
636 : 
879 : 
1769 : 
1992 : 

o : 
4607 : 
692 : 
586 : 

1004 : 
831 : 
407 : 
941 : 
1548 : 
803 : 
1026 : 
1004 : 
1136 : 
489 : 
501 : 

2308 : 
: 601 : 

760 : 
: 2403 : 
: 2130 : 
. 1948 : 
• 1701 : 

1867 : 
1291 : 

16 : 
• 1193 : 
: 961 : 

683 : 
: 2148 : 
: 3481 : 
: 22 : 
: 797 : 

U 6 3 : 

i 
DEC : 

48i : 
835 : 
447 i 

1302 i 
402 : 
826 . 
593 
1207 
286 
364 . 
915 ! 
288 : 

2810 . 
652 i 
1564 
111 i 

2798 ■ 
4338 
788 . 

1088 
1795 
2022 

0 
4836 
858 
513 
1090 
1100 
446 
1259 
1556 
994 
1260 
1380 
1394 
651 
663 

2833 
2097 
854 

2915 
2359 
1977 
3121 
2314 
1732 
207 
1135 
1180 
641 

2605 
4221 
283 

1056 
1371 

1 
GSF ! 

32645 1 
56667 1 
30312 ! 
88343 1 
27310 : 
56037 1 
40223 1 
81938 1 
5010 : 

24691 I 
31897 i 
15160 : 

190209 : 
33174 1 
106115 ! 

7552 ! 
142369 I 
312990 1 
66896 1 
92382 1 
83946 1 
94559 1 
55250 I 
187032 : 
44186 : 
20104 : 
52799 1 
66543 1 
32906 1 
58041 ! 

267218 ! 
84366 : 
85514 J 
195739 I 
92921 I 
11393 : 
40084 : 

192268 1 
• 267588 1 
: 100190 : 
! 193439 : 
• 181388 t 
• 92430 ! 
• 154702 1 
• 119182 : 

37125 .' 
• 50036 : 

95313 ! 
: 80067 : 
: 53064 : 
! 172882 : 
: 280133 : 
: 68337 : 
: 142083 : 
! 63921 ! 

O I 
O ! 

i 
o . 

\ 
© ; 

c . 

O ! 
i 
I 

Oj 
o , 
o 

© i 

°t 
i 

° i 
o j 
Q 
O 
© i 

© 
© I 
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BUILDINO NAME JAN FEB 
1976 BUILDING STEAM REQUIREMENTS (THOUSANDS OF POUNDS) MAR ! APR ! MAY ! JUN i JUL I AUG ! SEP i OCT NOV DEC 

.•CHEMICAL ENGINEERING! 
lU OF M FIELDHOUSE 
CENTENNIAL HALL 
:HEART HOSPITAL 
iHEALTH SERVICE 
I FORD HALL 
:JOHNSTON HALL 
IMAYO BUILti lNG 
JMAYO GARAGE 
ILINAC LABORATORY 
IPEII* HALL 
.•PFII- HALL GYM 
.•LYON LABORATORIES 
I HARVARD AFTS. 
I T . N . C . E . 
:T.S,CE. 
IFOLICE BUILDING 
:r.N, OF APPLEBY HALL: 
:SHOPS ANNEX 
IPOULHER BUILDING 
:HOLMAN BUILDING 
:UNIV. FRESS BUILDING: 
IMI'RES AND METALLURGY: 
.•TERRITORIAL HALL 
:MASONIC MEM. HOSP. 
:DIEHL HALL 
:VFW CANCEL RES. CTR.: 
IFRONTIER HALL 
:ARTHITECTURE 
:JACKSON-OWRE 
JCHILDRFN'S REHAB. CT: 
.•SCIENCE CLSRM BLDG. 
I TANDEM ACC. LAB. 
JhOLTHOFF HALL 
ISPACE SCIENCE CENTE 
:YMCA 
ill OAK STREET S.E. 
:STANDARD OIL EAST 
I STANDARD OIL WEST 
;UNIT -A-
IUNIT 'K-E' 
.•UNIT 'B-C 
:ADMIS. RCRDS/BKSTR 
IBUSINESS ADMIN. 
iSOCIAL SCIENCES 
:BLEGEN HAL'. 
iUILSON LIKVARY 
.•ANDERSON HALL 
:AUD. CLASS. BLDG. 
JMIDDLEBROOK HALL 
:RARIG CENTER 
:LAU BUILDING 
!AKT BUILDING 

GSF : 
: 1109 : 
: 1612 : 
: 3555 : 
: 1493 : 
: 1615 : 
: 783 : 
i 874 : 
: 7367 : 
: ii9i : 
: 43 : 
: 987 : 
: 369 : 
: 1054 : 
: 802 : 
: 105 : 
: 105 : 
: 208 : 
: 195 
: 201 
! 2549 
: 70S 
: 266 
: 860 
: 1657 
: 2091 
: 7780 
: 1751 
: 1683 
: 1613 
: 1061 
: iii4 
: 641 

720 
: 3077 
: 1874 
! 258 
: 227 
: 478 
! 375 
! 12174 
! 4742 
: o 
: o 
: 1756 
: 1873 
: 2053 
: 4954 
: 1660 
: 1311 
: 4111 
: 4297 
: o 
: 799 

885 : 
1242 : 
3189 : 
1175 : 
1323 : 
695 : 
683 : 

5562 .' 
947 : 
29 : 

828 : 
273 : 
792 : 
620 : 
89 : 
89 i 
176 : 
165 : 
169 : 

2517 : 
596 : 
184 : 
686 : 
1486 : 
1642 : 
5271 : 
1363 : 
iS6i : 
1286 : 
797 : 
877 : 
549 : 
550 i 

: 2245 : 
1368 : 
2iB : 

: 192 : 
: 404 : 
: 317 : 
: 9484 : 
: 3269 : 
: o : 

o : 
: 1342 : 
: 1431 : 
: 1421 : 
: 3401 : 
: 1264 : 

917 : 
: 3034 : 
: 2248 : 
: o : 
: 676 : 

713 : 
1021 : 
2886 I 
1032 : 
1592 : 
617 : 
610 : 

3794 : 
711 : 
25 : 

678 : 
247 : 
500 : 
511 : 
73 . 
73 : 
144 : 
135 
138 

2294 
490 
164 
553 
1345 
1451 
5602 
1126 
1474 
1037 
503 
770 
446 
550 
1969 
1199 
179 
158 
332 
261 

7671 
3050 

0 
0 

1075 
1146 
1090 
2874 
1022 
691 

2262 
1158 

0 
556 

369 : 
487 : 
1677 : 
705 : 

1286 : 
306 : 
311 : 

3684 : 
403 : 
16 : 

370 : 
167 : 
500 : 
331 : 
30 : 
30 : 
59 : 
56 : 
76 : 

2024 : 
201 : 
72 : 

286 : 
782 : 
843 : 

6195 : 
723 : 
869 : 
536 : 
517 : 
526 : 
234 : 
550 : 
959 : 
584 : 

: 74 : 
: 65 : 
: 136 : 
: 107 : 
: 5748 : 
: 2065 : 
: o : 

o : 
: 343 : 
: 366 : 
: 639 : 
: 888 : 
: 501 : 
: 600 : 
: 623 : 
: 2012 : 
: o : 
: 228 : 

218 : 
462 : 
797 : 
967 : 
1785 : 
170 : 
31 : 

1096 : 
181 : 

4 : 
206 : 
97 : 

492 : 
80 : 
26 . 
26 : 
so : 
47 
42 

2068 
171 
31 
169 
371 
749 

7173 
590 
582 
300 
875 
722 
155 
349 
1907 
1162 

63 
55 
116 
91 

8421 
2261 

0 
0 

370 
395 
407 

6187 
488 
1042 
404 

2261 
0 

194 

65 : 
ioi : 
469 : 
860 : 

3196 : 
29 : 
23 : 

1683 : 
36 : 
4 : 

so : 
ii : 

526 : 
25 : 
8 : 
8 : 

15 : 
14 : 
16 : 

1755 : 
52 : 
2 : 

so : 
219 : 
564 : 

9497 : 
531 : 
116 : 
61 : 

1351 : 
642 : 

5 : 
713 : 

4213 : 
2567 ! 

19 : 
17 : 

: 35 
: 28 
: 14006 
: 4773 
: o 
: o 
: 621 
: 662 
: 191 
: 16387 
: 331 
: 2026 
! 1742 
: 4083 
: o 
: 59 

45 : 
o : 

345 : 
4298 ! 
3438 : 

27 : 
io : 

2140 : 
25 : 
4 : 

59 : 
6 : 

446 : 
is : 
o : 
o : 
o : 
o : 
12 : 

1768 : 
o : 
o : 

35 : 
161 : 
503 : 

12182 : 
488 : 
49 : 
59 : 

1595 : 
3208 : 

5 : 
1116 : 
4747 : 
2892 : 

o : 
o : 
o : 
o : 

14215 : 
6356 : 

o : 
o : 

636 : 
678 : 
168 : 

17633 : 
143 : 

2204 : 
1936 : 
4571 : 

o : 
o : 

43 : 
o : 

353 : 
2973 : 
4287 : 

28 : 
9 : 

1856 : 
26 : 
3 : 

65 : 
6 : 

671 . 
9 : 
0 
0 . 
0 . 
0 
13 

1729 
0 
0 

33 
164 
547 

9007 
321 
48 
67 

1744 
2219 

4 
1071 
5002 
3047 

0 
• 0 

0 
0 

14700 
5213 

0 
0 

627 
669 
252 

18098 
158 
1515 
1243 
4630 

0 
0 

88 : 
l : 

718 : 
1707 : 
1668 : 
150 : 
176 : 

2380 : 
67 : 
3 : 

161 : 
69 : 

693 : 
i : 
4 : 
4 : 
e : 
7 : 

33 : 
1753 : 

26 : 
io : 
68 
335 
729 

6928 
143 
112 
187 

1759 
1274 
100 
869 

3992 
2432 

10 
: 8 
: is 
: 14 
! 9804 
: 3056 
: o 
: o 
i 440 
: 469 
: 322 
! 8576 
: 204 
: 1631 
1 138 
: 3359 
: o 
: 29 

339 : 
335 : 
673 : 
839 : 

2234 ! 
458 : 
378 : 

4372 : 
140 : 

4 : 
454 : 
211 : 
912 : 
367 : 
41 : 
41 : 
82 : 
77 : 
93 : 

2000 : 
277 : 
94 : 

263 : 
314 : 
967 : 

4390 : 
853 : 
147 : 
491 : 

1281 : 
626 : 
182 : 
545 i 
3285 : 
2629 ! 
ioi : 
89 : 
188 : 

: 147 : 
: 8126 : 
: 1819 : 
: o : 
: o : 
: 779 : 
: 831 : 
i 822 : 
: 2201 : 
: 628 : 
: 823 : 
: 1182 . 
: 1612 
i 0 
: 314 

722 : 
601 : 

2838 ! 
1038 : 
1732 : 
641 : 
654 : 

6583 ! 
789 : 
23 : 

774 : 
295 : 
999 : 
608 : 
69 : 
69 : 
135 : 
127 : 
158 

1283 : 
459 
182 
560 
1323 
1305 
5023 
1067 
2419 
902 
1006 
775 
558 
531 

2208 
2215 
168 
148 
311 
244 

11464 
1456 
4085 
414 

1042 
1111 
1333 
3849 
1071 
1067 
3049 
1560 
184 
520 

1162 : 
2097 : 
3442 ! 
1438 : 
2356 : 
860 : 
887 : 

7827 : 
1055 : 

39 : 
951 : 
366 : 

1014 : 
793 : 
116 . 
116 : 
228 : 
214 : 
194 . 

1564 : 
774 
269 
901 
1605 
1743 
8354 
1517 
1761 
1215 
1021 
1073 
618 
716 

2996 
2952 
283 
249 
525 

: 412 
: 14861 
! 4760 
: 7768 
: 683 
: 1481 
! 1579 
: 1651 
: 4772 
: 1651 
: 1279 
! 3678 
: 1776 
: 482 
! 878 

71151 
83073 

228450 
95969 

139805 
85842 
79816 

471020 
90264 
5018 

64521 
18848 
47411 
50688 
7200 
7200 

14202 
13320 
13164 
50128 
48224 
21634 
55152 
106500 
80707 

197022 
26142 

113037 
103411 
47736 
71630 
47522 
28653 
157569 
95989 
17637 

• 15526 
' 32686 
: 25642 
1 679904 
! 110891 
: 574000 
: 83480 
: 100408 
! 107074 
: 102200 
! 386517 
: 83281 
: 80626 
: 226668 
: 133121 
: 245000 
! 54684 
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UNIVERSITY OF MINNESOTA - PHYSICAL PLANT DEPARTMENT DATE- 77/06/13. 
BUILDING NAME ! GSF : 1976 LBS(IOOO'S) : YEARLY LBS/GSF : MON. AV. LBS/GSF I 

PAGE NO. 

1 O 

' o 

J 

' o 

o 

iEDDY HALL ! 32645 
. • P I L L S B U R Y H A L L ! 5 6 6 6 7 
: P A T T E E H A L L : 30312 
JNICHOLSOU HALL i 88343 
B U L L I N G M A L I ! 2 7 3 1 0 
.•BURTON H A L L ! 5 6 0 3 7 
:UESBROOK M A L L : 40223 
:ARMORY : 81938 
••PHARMACY 6 R E E N H 0 U S E : 5 0 1 0 
: JONEb HAl L ! 24691 
ILHILD DEV. (OLD) l 31897 
JTHILD DEV. (NEU) ! 15160 
:ELLIOTT HALL : 190209 
:SHEVLIN HALL : 33174 
.•FOLWELL HALL ! 106115 
IMUSIC EDUCATION : 7552 
.•SANFORD HALL : 142369 
IUNIVERSITY HOSPITALS! 312990 
IEXF. ENGINEERING : 66896 
:MAIN ENGINEERING : 92382 
IJATNSON HALL : 83946 
:MII LARD HAI L : 94559 
:HEATING PLANT : 55250 
iCHEMISTRY : 187032 
.'NDRRIS GYM ! 44186 
INORRIS HELDHOUSE ! 20104 
iAPFLEBY HALL : 52799 
:ZO0L0GY J 66543 
:SCOTT HALL : 32906 
JMINES EXP. STATION ! 58041 
iWALTER LIBRARY I 267218 
ELECTRICAL ENG. : 84366 
:5H0Fb BUILDING : 85514 
:MEMORIAL STADIUM : 195739 
:MORRILL HALL : 92921 
JBOIANY GRFENHOUSE : 11393 
:BOTANY ! 40084 
:TATE LAB. OF PHYSICS: 192268 
iWILLIAMS ARENA : 267588 
JFRASER HALL : 100190 
iPIONEER HALL : 193439 
:NORTHRUP AUDITORIUM : 181388 
:0URE HALL ! 92430 
.•FOUELL HALL : 154702 
iCOOSF HALL ! 119182 
JNOLTE CENTER : 37125 
:NOLTE GARAGE : 50036 
:VIMCENT HALL ! 95313 
:BCLL MUSEUM : 80067 
.•MURFHY HAl L : 53064 
iCOMSTOCK HALL ! 172882 
:COFFMAN ! 280133 
:COFFMAN GARAGE : o8337 
SMECMAHICAL ENG. : 142083 
AERONAUTICAL ENG. : 63921 

2841 : 
4932 : 
2639 : 
7687 : 
2376 ! 
4876 ! 
3501 : 
7129 i 
1899 : 
2150 : 
4769 ! 
3519 : 

43755 ! 
3980 : 
9233 . 
656 

17088 
38019 
5074 
7007 
15224 
17149 

0 
31331 
4964 
1762 
7555 
6656 
3833 
6689 
11032 
6399 
7442 
7188 
9699 
4322 
4010 
16732 
7959 
5131 
17733 
13349 
16764 
10836 
13389 
7954 
1214 

10690 
9583 
4157 
15847 
25679 
1658 
5847 
9777 

87.03 : 
87.03 : 
87.06 : 
87.01 : 
87.00 : 
87.01 : 
87.04 : 
87.00 : 

379.04 : 
87.08 i 
149,51 : 
232.12 .' 
230.04 : 
119.97 : 
87.01 : 
86.86 : 
120.&3 : 
121.47 : 
75.85 : 
75.85 : 
181.35 : 
181.36 : 

o : 
167.52 ! 
112.34 : 
87.64 : 

143.09 : 
ioo.o3 : 
116.48 : 
115.25 : 
41.28 : 
75.85 : 
87.03 : 
36.72 ! 
104.38 : 
379.36 ! 
100.04 : 
87.02 : 
29.74 ! 
5i.2i : 
91.67 : 
73.59 : 

181.3-> : 
70.04 : 

112.34 : 
214.25 : 

i 24.26 : 
: 112.16 : 
: 119 69 : 
: 78.34 : 
: 91.66 ! 
: 91.67 : 

24.26 : 
: 4i.i5 : 
: IM.95 : 

7.25 
7 .25 
7.26 
7 .25 
7 .25 
7 .25 
7 .25 
7.25 

31 .59 
7 .26 

12.46 
19.34 
19 .17 
10.00 

7 .25 
7.24 

10 .00 
10 .12 

6 .32 
6 . 3 2 

15.11 
15.11 

0 
13.96 

9, 
7, 

1 1 , 

36 
30 
92 

8 .34 
9 .71 

60 
44 

6 .32 
7 .25 
3 .06 
8 .70 

3 1 . 6 1 
8 .34 
7 .25 
2 .48 
4 .27 
7 .64 
6 .13 

15 .11 
5 .84 
9 .36 

17 .85 
2 . 0 2 
9 .35 
9 .97 
6 .53 
7 .64 
7 .64 
2 . 0 2 
3 .43 

12.75 
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UNIVERSITY OF MINNESOTA - PHYSICAL PLANT DEPARTMENT DATE- 77/06/13. 

BUILDING NAME GSF 1976 LBS(IOOO'S) YEARLY LBS/GSF I MON. AV. LBS/GSF 

CHEMICAL t«3INEERING 
U OF M rlfLDHOUSE 
CENTENNIAL HALL 
HEART HOSPITAL 
HEALTH SERVICE 
FORD HALL 
JOHNSTON WALL 
MAYO BUILDING 
MAYO GARAGE 
LINAC LABORATORY 
PEIK HALl 
PEIK HALL GYM 
LYON LABORATORIES 
HARVARD APTS. 
T.N.C.E. 
T.S.C.E. 
POLICE BUILDING 
T.N. OF APFLEBY HALL 
SHOPS ANMEX 
POUCHER BUILDING 
HOLMAN BUILDING 
UNIV. PRESS BUILDING 
MINES AND METALLURGY 
TERRITORIAL HALL 
MASONIC MEM. HOSP. 
DIEHL HALt 
VFU CANCER RES. CTR. 
FRONTIER HALL 
ARCHITECTURE 
JACKSON-OURE 
CHILDREN'S REHAB. CT 
SCIENCE CLSRM BLDG. 
TANDEM ACC. LAB. 
KOLTHOFF HALL 
SPACE SCIENCE CENTE 
YMCA 
11 OAK STREET S.E. 
STANDARD OIL EAST 
STANDARD OIL UEST 
UNIT 'A' 
UNIT 'K-E' 
UNIT 'B-C* 
ADMIS. RCRDS/BKSTR 
BUSINESS ADMIN. 
SOCIAL SCIENCES 
BLEGEN HALL 
WILSON LIBRARY 
ANDERSON HALL 
AUD. CLASS. BLDG. 
MIDDLEBROOK HALL 
RARIG CENTER 
LAU BUILDING 
ART BUILDING 

71151 
83073 

228450 
95969 
139805 
85842 
79816 

471020 
90264 
5018 

64521 
18848 
47411 
50688 
7200 
7200 

14202 
13320 
13164 
50128 
48224 
21634 
55152 
106500 
80707 
197022 
26142 
113037 
103411 
47736 
71630 
47522 
28653 
157569 
95989 
17637 
15526 
32686 
25642 

679904 
110891 
574000 
83480 
100408 
107074 
102200 
386517 
83281 
80626 

226668 
133121 
245000 
54684 

5758 
7959 

20942 
18525 
26512 
4764 
4646 

48344 
5571 
197 

5613 
2117 
8599 
4165 
561 
561 
1105 
1037 
1145 

23304 
3751 
1274 
4464 
9762 
13134 
87402 
10473 
10821 
7754 

13510 
13826 
3497 
8280 

36600 
24921 
1373 
1208 
2543 
1996 

130674 
42820 
11853 
1097 

10512 
11210 
10349 
89820 
9121 
15106 
23402 
33567 

666 
4253 

80.93 I 
95.81 : 
91.67 : 
193.03 : 
189.64 ! 
55.50 : 
58.21 : 

102.64 : 
6 1 . 7 2 : 
3 9 . 2 6 : 
8 6 . 9 9 : 

112 .32 : 
181 .37 : 

8 2 . 1 7 ! 
77 .92 : 
7 7 . 9 2 : 
7 7 . 8 1 : 
77 .85 : 
8 6 . 9 8 : 

464 .89 .* 
7 7 . 7 8 : 
5 8 . 8 9 ! 
80 .94 : 
9 1 . 6 6 : 
162.74 : 
443.62 : 
400.62 : 
95.73 : 
74.98 : 

283.01 : 
193.02 I 
73.59 t 

288.97 
232.28 
259.62 
77. B5 
77.80 
77.80 
77.84 
192.19 
386.14 
20.65 
13.14 

104.69 
104.69 
101.26 
232.38 
109.52 
187.36 
103.24 
252.15 

2.72 
77.77 

6. 
7 
7. 

16. 
15 
4 
4 
8 
5 
3. 
7 
9 
15 
6 
6 
6 
6 
6 
7 

38 
6 
4 
6 
7 
13 
36 
33 
7 
6 

23 
16 
6 

24 
19 
21 
6 
6 
6 
6 
16 
32 
1 
1 
8 
8 
8 
19 
9 

15 
8 

21 

6 

74 
98 
64 
09 
80 
62 
85 
55 
14 
27 
25 
36 
11 
85 
49 
49 
48 
49 
25 
74 
48 
91 
74 
64 
56 
97 
38 
98 
25 
58 
08 
13 
08 
36 
64 
49 
48 
.48 
.49 
.02 
.18 
.72 
.10 
.72 
.72 
.44 
.37 
.13 
.61 
.60 
.01 
.23 
.48 



13- PILLSBURY 
14- BURTON 
IS-MUSEUM 

28-ZOOLOGY 
29-BOTANY 
30-COFFMAN UNION 

university of minnesota 
minneapolis 

KEY SECTOR 
ACADEMIC HALLS 



200 0 400 8C 

university of minnesota 
minneapolis 

KEY SECTOR 
ATHLETIC 



200 0 400 800 

university of minnesota 
minneapolis 

KEY SECTOR 
ENGINEERING 



university of minnesota 
minneapolis 

200 0 

KEY SECTOR 
GARAGES 



university of minnesota 
minneapolis 

200 0 
KEY SECTOR 

MEDICAL a HEALTH SCIENCES 



+-

200 0 400 800 

university of minnesota 
minneapolis 

KEY SECTOR 

NON-UNIVERSITY 



+ 

^-CENTENNlAt 
2-COMSJlbc 
3- TERRI FQRIAfc-
4-FRONT ER 
S-SANFORD 

'-6-WONEER-
7-MI0DLEBR00K 

200 0 4 0 0 8 C 

university of minnesota 
minneapolis 

KEY SECTOR 

RESIDENTIAL HALLS 



~SHC 
2-SHC 
3-MORRj l tL 
4 -FOLWBLL 
S-MINERAL RESOURCES 

" RESEARCH 

8 - STANDARD OIL 
. 9 - INVENTORY HOUSE 
i ^ S O - HOLMAN-POUCHER 

POLICE 

6-TANOEM ACCELERATOR 
LABORATORY 

7-LINAC LABORATORY 200 

university of minnesota 
minneapolis 

KEY SECTOR 

SUPPORT SERVICES 



* 

university of minnesota 
minneapolis 

KEY SECTOR 
ACADEMIC HALLS 



* 

i J 

r—-J 
L 
■I 1 

1-

L .J 
□ 

university of minnesota 
minneapolis 



T 

. SI MELBY HALL 
2. ICE ARENA 
3. .MUSIC HALL 

AUGSBERG COLLEGE 

200 0 400 800 
<f* 

1 m 
jr."r?"JlBlp.llf.".,.,LI^Tl 

university of minnesota 
minneapolis 

KEY SECTOR 
ATHLETIC FACILITIES 

i, * 





I I university owned buildings 

I I non-university buildings 

I*""" I regents boundary 

non-academic buildings 
within the regents boundary 

university of minnesota 
minneapolis campus £1* 



1.6.2 NIGfT TIME USAGE 

The University operates an extensive extension division and night 

school. The following drawings depict the density of academic and 

nonacademic activity on the canpuses. Of prime interest is that there 

is little academic night time usage after 10 P.M. and little nonacademic 

usage after 12 A.M. This allows an excellent opportunity for ICES to 

demonstrate heating degradation to be considered for the district hot 

water system. 

125 



heavily used 

moderately used 

lightly used 

academic 
night-time usage 

university of minnesota 
minneapolis campus 

,-<£N 
\s VI — 



heavily used 

moderately used 

lightly used 

nonacademic 
night-time usage 
datalra of tourct i I torn which this map «r» eomplad an 
available on (*Qutit. ba*« data January 1974. 

Ihla map la prapartd (or planning purpoiai and (hould not ba 
usad whaia accurala maaaurmanla ara raqulrad-

university of minnesota 
minneapolis campus 

0 100 100 400 



BUILDING CONSTRUCTION 

The following forms were conpleted within the time frame allowed 

to provide a cross section of buildings regarding their construction, 

occupancy and building systems. 

The forms were completed based upon the following assumptions re

garding data assembly: 

1.. For percent of wall construction, only the surface area above 

grade was taken into account. 

2. The procedure for exactness in the number of stories was to 

take a typical floo.i/ «nd divide its floor area into ^he 

floor area in question, then adding the ratios down, long 

hand. For example, 1 + 1.08 + 1.19 + .79 + .04, typically 

4 floors with the 5th floor being a penthouse. If only a 

whole number is used, to best represent the building area, 

it is given after the word "or" in the answer space. 

3. A typical story height is the average story height from the 

building construction plans. 

4. All data is given to the nearest - 1%. 

5. If skylights are at an angle with the horizontal, the percent 

of construction for the roof and wall is that percentage seen 

as looking at the plan and elevated views respectively. 

6. In general, if the data asked for a "yes" or "no" and the 

building was somewhere between, the majority ruled. 

7. In general, if the data asked for a required number, this 

number, if it varied throughout the building, was given as an 

average value. 

12S 



8. Fan systems are operated according to an occupancy schedule, 

so a percent by CFM is presented in "HVAC Operation." "HVAC 

Operation" is defined as ALL Air Systems. Radiation or fan 

coil system run 24 Hfs/Day. 

9. The roof construction was broken down by the element which 

best reflected the majority of construction. 

10. Glazing was listed by what was used for over 50% of the windows. 
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Cvner/b3er/Gparc tor : 

3-7-77 

BUILDI'/.: I',-0""-.TIG'" P~.F,'; 

For.i conpl-:tect by: 

(One f e rn pe»- builcir.<-] 

SniI_tJ]_[jalJ_,__R]clcjh. #035 

University of Minnesota 
Street Address: U of M Room 200 Shops Building City Minneapolis Zip 55455 
Contact Perscn: J . C. O'Gara Telephone 612-376-3455 

El'ILDIiYo USE 

Prir.ary Use: ( ) 1. Office 
( ) 2 . Hospital 
( ) 3 . Donr.itory 

Description of other use ( s ) : 

( ) 4. Classroom ( ) 7 . Warehouse 
( ) 5. Athletic ( ) 8. Lib ra ry 
( ) 6. Maintenance garage (X) 9. Laboratory 

( )10. Auditorium (F ine .Ar t s ] 
Classroom 

HV'AC Operation: Hours per day 
Average nunoer of occupants ^75 
Gross Area (ft2) 187,032 
Nucber of Stories: Below Grade -14 + .5 or 1 
Typical Story Height: Belcw Grade 10

' - 6" 

Hours per week 150 Keeks per year 50 

Percentage of bui lding occupied 100 
Gross Volume (ft3

) .
 2
»
7 1 2

»
9 7 : 

5 + 1 + 1 + .79 + .54 or 
Above Grade 4 
Above Grade 13* - G 

BUILDING CONSTRUCTION 
Wall Construction: Masonry

 79 % Metal Panel °_ Wood % Glass 21 

Insulation: Yes ( ) No (x) Thickness (if known) 
Glazing: Single (x) Double ( ) 

Roof Construction: Concrete ?g % Metal 0 % Wood 

Type 

M. 

Tinted (~J 

% Sky l igh t s 3 

Skylight Glazing: Single (X) Double ( ) 
Insulat ion: Yes ( ) No (x) Thickness (if knewn) Type __ 

Tin t ed 

ATTACH FKOTCGRAPH OR SKETCH OF BUILDING WITH APPROXIMATE DIMENSIONS AND SHOW KCRTH ARRGiJ 

HVAC SYSTEMS 

.-aating ft ) Stem ( ) Warm Air ( ) Hot Water ( ) Elec t r ic Otherr _^ 

'eating Plant ( ) In Building (X) Remote 

. c c l i n g 15%( ) E l e c t r i c l 5 % ( ) Steam ( ) Gas " 

:oc g Plantl55{ )" In Building 15%( ) Remote 

VAC System 20%( ) Reheat ( ) Double Duct ( ) flultizone ( ) Variable Volume 
>.-- ( J Packaged 8cfa ) Single Zcne ( ) Unit vent. ( ) Radiat ion 

.tdoor Air Controlled (x) Automatically ( ; Manually 
- - 130 

( ) Indue 



Qste forr. rcr.pl eted: 3-7-77 

ldir.g t-zre: 

BUILDIf.G If.FORMATICO: P3PM 

Fonn completed by: 

(One fern; par- bui ld ing} 

Norris Gymnasium, Bldg. #036. 

D.;ne'r/'Jj=r/Cperctor: University/of Minnesota 

Stree t Address: U °f M Room 200 Shops Building City ' Minneapolis jr-jp 554 

Contact Person: J. C. O'Gara Telephone 612-376-^3455 

BUILDING USE 

Priirary Use: ( ) 1. Office ( ) 4. Classroom ( ) 7 . Warehouse 
( ) 2 . Hospital (X) 5. Athlet ic ( ) 8. Library 
( ) 3 . Dcrmitory ( ) 6. Maintenance garage ( ) 9. Laboratory 

( . ) 1 0 . Auditoriuni (F ine .Ar t s ' 
Description of other use(s ) : Swimming Pool, Office • 

HVAC Operation: Hours per day 18 

Average number of occupants 

Gross Area ( f t 2 ) 25»241 

Number of Stor ies : Below Grade 

Hours per week Weeks p e r y e a r 48 

1.3 

Typical Story Height: Below Grade T3'-6" 

Percentage of building occupied 
Gross Volume (ft 3

) 
Above Grade 
Above Grade 17'-6 

BUILDING CONSTRUCTION 
Wall Construction: Masonry __ 88 % Metal Panel % Wood "° % Glass 12 

Insulation: Yes ( ) No ( ) Thickness (if known) 
Glazing: Single (X) Double ( ) 

Roof Construction: Concrete 0 % Metal 0 % Wood 

Type 
Tinted ( } 

99 % Sky! 1 ghts 1 
Skylight Glazing: Single (X) Double ( ) 
Insulation: Yes ( ) No (X) Thickness (if known) Type 

Tinted 

ATTACH PHOTOGRAPH OR SKETCH OF BUILDING WITH APPROXIMATE DIMENSIONS AND SHOW NORTH ARROW 
HVAC SYSTEMS 
Heating ( ) Stea.ii ( ) Warm Air (x) Hot Water ( ) Electric Other: -

.eating Plant ( ) In Building (x) Remote 
■> 

.ooling (
:
) Electric ( ) Steam ( ) Gas None 

:oo ; Plant ( L In Building ( ) Remote 
VAC System ( ) Reheat ( ) Double Duct ( ) Multizona ( ) Variable Volume 

( ) Packaged 50i ) Single Zcne ( ) Unit vent. ( } Radiation 
( ) Indue 

131 
utdoor Air Controlled (x) Automatically ( ) Manually 
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3-7-77 
; n e form rc.-r.pleted: J ' " 

BUILDING ly.'FORMATIO.': F'IPfl 

Fort:! completed by: 

(One fcrr: ^>er bui ld ing) 

::•*■»-tir.q i'-zrt: Norris Field House, Bldg. #036. 

University of,Minnesota 
Cvner/User/Cpsrator: 

Street Address: U ° f M R°0 r n 2 0 ° S h 0 p s B u 1 1 d 1 n 9 c i t y Minneapolis 

Contact Person: James C. O'Gara Telephone 612-376-3455 

2\p 55455 

BUILDING USE 

Prirr.zry Use: ( ) 1. Office 
1)2. Hospital 
( ) 3 . Dormitory 

Description of other use(s ) : 

( ) 4 . Classroom 
(X) 5. Ath le t ic 

( ) 7. Warehouse 
( ) 8. Library 

( ) 6. Maintenance garage ( ) 9. Laboratory 
( )10. Audi 

Swimming Pool 
toriuin (Fine.Arts) 

HVAC Operation: Hours par day ^8 Hours per week 
Average number of occupants 
Gross Area (ft2) 39,479 
•\ii.*ber of Stories: Below Grade 

125 
Weeks per y e a r AS 

Percentage of building occupied 100 

.3 

ivpical Story Height: Belcw Grade 13'-0" 

Gross Volume (ft3
) '-. ̂ »152,589 

Above Grade . 1 
Above Grade 12'-6" 

BUILDING CONSTRUCTION 
•■•/all Construction: Masonry 86 % Metal Panel 0 % Wood 

Insulat ion: Yes ( ) No (x) Thickness (if known) 
Glazing: Single (x) Double ( ) 

1 % Glass 23_ 

loof Construction: Concrete 100 % Metal % Wood 

Type 
Tinted (~T 

% Skylights 

Skylight Glazing: Single ( ) Double ( ) 
Insulation: Yes (x) No ( ) Thickness (if known) 1" 

Tinted ( 
Type Celotex 

.TTACH PHOTOGRAPH OR SKETCH OF BUILDIN'G WITH APPROXIMATE DIMENSIONS AND SHOW ?,*CRTH ARROW 

VAC SYSTEMS 

*ting ( ) Steam ( ) Warm Air (X) Hot Water ( ) Electric Other: ' 
eating Plant ( ) In Building (X) Remote 
;Gling ( } Electric ( ) Steam ( ) Gas None 
:aiinc Plant ( )• In Building ( ) Remote 
/AC system ( ) Reheat ( ) Double Duct ( ) Multizona ( ) Variable Volume 

Packaged 50£ ) single Zcne ( ) Unit vent. ( ) Radiation -1 a 
r — 

( ) 
( ) Induct 

tdoor Air Ccntrolled ( ) Automatically (X) Manually 



:,:ita forn <-CT.pleted: 

Mir.q :-irt: 

3-7-77 
BUILDI'.'G R'rG.VATIO*' FG?>i 

Fom ccnpl=ted by: 

(One forn: pe r bui lding) 

Norris Field House, Bldg. #036. 

University of,Minnesota Cwner/!jser/Cp=ratar: 

Street Address: U ° f M R°m 2 0 ° S h 0 p s B u 1 ' 1 d i n g City Minneapolis 

Contact Person: James C. O'Gara Telephone 612-376-3455 

Zip 55455 

EL'ILDINS USE 
Primary Use: ( ) 1. Offic 

) 2. Hospi 
) 3. Dormi 

Description of other use(s): 

ce 
tal 

) 3. Dormitory 

( ) 4. Classroom 
(X) 5. Athletic 

( ) 7. Warehouse 
( ) 8. Library 

( ) 6. Maintenance garage ( ) 9. Laboratory 
Swimming Pool 

•)10.. Audi tori uiii (Fine. Arts) 

HVAC Operation: Hours per day 18 

Average number of occupants *25 

Gross Area (ft2) 39,479 
Number of Stories: Below Grade 

Hours per week Weeks per year 48 
Percentage of building occupied TOO 

.3 

Typical Story Height: Below Grade 1 3 ' " ° " 

6ross Volume (ft3) . ~»^52,589 
Above Grade . 1 
Above Grade 12'-6" 

WILDING CONSTRUCTION 
Wall Construction: Masonry 86 % Metal Panel Wood Glass 12. 

Insulation: Yes ( ) No (x) Thickness (if known) 
Glazing: Single (x) Double ( ) 

Type 

loof Construction: Concrete 100 % Metal % Wood 
Tinted (~T 

% Skylights 
Skylight Glazing: Single ( ) Double ( ) 
Insulation: Yes (x) No ( ) Thickness (if known) 1" Type 

Tinted ( 
Celotex 

ATTACH PHOTOGRAPH OR SKETCH OF BUILDING WITH APPROXIMATE DIMENSIONS AND SHOW NORTH ARROW 

VAC SYSTEMS 

'sating ( ) Steam ( ) Warm Air (X) Hot Water ( ) Electr ic Other: ' 

.'ating Plant ( ) In Building (X) Remote 

3cling ( ) Electr ic ( ) Steam ( ) Gas None 

;atinn Plant ( ) • In Building ( ) Remote 

VAC system ( ) Reheat ( ) Double Duct ( ) Multizona ( ) Variable Volume 
?2 ( ) Packaged 50$ ) single Zcne ( ) Unit vent. ( ) Radiation 

.tdoor Air Controlled ( ) Automatically (X) Manually 
133 

( ) Induct i 
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Date forni coTpleted: 
Building Na~e: 

3-7-77 
buimif.ii ir,roL";'TlO') FO^i 

Fonn completed by: 

(One form p s r b u i l d i n g ) 

Appleby Hall, Bldg. #037. 

.•r/Uscr/Operator: Un/iversity of Minnesota r 

Minneapolis Zip 554S 

Telephone 612-376-3455 

Stree t Address: U o f M Room 2 Q 0 S h o P s Building C j t y 

Contact Person: J. C. O'tara 

BUILDING USE 

Primary Use: ( ) 1. Office (X) 4. Classroom ( ) 7 . Warehouse 
( ) 2 . Hospital ( ) 5. Athlecic ( ) 8 . L i b r a r y 
( ) 3 . Dormitory ( ) 6. Maintenance garage ( ) 9 . Labora tory 

{ ")10- Auditorium (F ine A r t s 
Description of other use ( s ) : • 
HVAC Operation: Hours per day 

Average nunber of occupants 275 

Grcjs Area ( f t
2
) 52,79j 

Number of Sto r i e s : Below Grade .07 + 1 or 1 

Typical Story Height: Below Grade 14'-0" 

Hours per week y 132 Weeks p e r y e a r 48 

Percentage of b u i l d i n g occupied 100 

6ross Volume ( f t 3 ) 823, 99 
1 +' 1 + I j 

Above Grade o r 3 
Above Grade 13'-0" 

BUILDING CONSTRUCTION 
Wall Construction: Masonry 78 % Metal Panel 0 % Wood 

Insulation: Yes ( ) No (X) Thickness (if known) 
Glazing: Single (X) Double ( ) 

% Glass 22 

Type 

ftcof Construction: Concrete 76 % Metal 16 Wood 

Tinted ( J 

S k y l i g h t s J_ 
Skylight Glazing: Single (x) Double ( ) 
Insula t ion: Yes P ) No ( ) Thickness (if known) 2" 

I n s u l i t e Tin ted 
Type or Celotex 

VTTACH PHOTOGRAPH OR SKETCH OF BUILDING WITH APPROXIMATE DIMENSIONS AND SHOW NGRTH ARROW 

iVAC SYSTEMS 

Seating ( ) Steam ( ) Warm Air (X) Hot Water ( ) E l e c t r i c O t h e r : " 

eating Plant ( ) In Building # ) Remote 

ooling (") Electr ic ( ) Steam ( ) Gas None 
■ 

coling Plant ( > In Building ( ) Remote 
:VA ystem 20%(x) Reheat ( ) Double Duct ( ) Multizcne ( ) Variable Volume 
vpe ( ) Packaged ( ) Single Zone ( ) Unit vent. ( ) Radiation 
tdcor Air Controlled (X^ Automatically ( ) Manually 
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C ) Indue 



Date form completed: 3-7-77 
c ding Name: 

BUILDING INFORMATICS FORK 
Form completed by: 

(One form per building) 

Zoology, Bldg. #038 
Owner/User/Cperator: University hf Minnesota 
Street Address: U of M Room 200 Shops Building City Minneapolis ZiP 5W\ 

Contact Person: J. C. O'Gara, Telephone 6.12-376-3455 

BUILDING USE 

Primary Use: ( ) 1. Office 
( ) 2 . Hospital 
( ) 3 . Dormitory 

Description of other use(s) : __ 

HVAC Operation: Hours per day _ 

Average number of occupant'-

Gross Area I f t 2 ) 66,543 

(X) 4 . Classroom ( ) 7 . Warehouse 
( ) 5. Athletic ( ) 8 . Library 
( ) 6. Maintenance garage ( ) 9 . Laboratory 

( )10- Auditorium (Fine Ar ts ) 
Office, Laboratory 

24 Hours per week Weeks p e r year 52 

180 100 Percentage of building occupied " 

Gi-oss Volume { f t 3 } 910,00; 

Number of S tor ies : Below Grade 

Typical Story Height: Below Grade 1T-6' 
Above GradeC3xl) + .5 o: 
Above Grade 12'-8" 

BUILDING CONSTRUCTION 
Wall Construction: Masonry 80 % Metal Panel 0 % Wood 0 % Glass _2_L 

Insulation: Yes ( ) No (X) Thickness (if known) 
Glazing: Single (x) Double ( ) 

53% Concrete slab 
Roof Construction: Concrete33% Pyrobir Metal 0 % Wood 

Tile Skylight Glazing: Single (x) Double ( ) Insulation: Yes ( ) No (x) Thickness (if known) 

T y p e , - -
Tinted CT 

I X Skylights 12 

Type 
Tinted ( 

ATTACH PHOTOGRAPH OR SKETCH OF BUILDING WITH APPROXIMATE DIMENSIONS AND SHOW NORTH ARROW 
HVAC SYSTEMS 
Heating ( ) Steam ( ) Warm Air (x) Hot Water ( ) Electric Other: ' 
Heating Plant ( ) In Building ft ) Remote 
Cooling (*) Electric ( ) Steam ( ) Gas None 
Cooling Plant ( > In Building ( ) Remote 
KVA_.system 20* ] Reheat ( ) Double Duct ( ) Multizone ( ) Variable Volume Type ( J Packaged ( ) Single Zone ( ) Unit vent. ( ) Radiation 
Outdoor Air Controlled ( x) Automatically ( ) Manually 
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( ) Induct 



BUILDING V'FC?«y\IGy- F1',^. (One fern par b u i l c i n s ) 

•;2ts Torn c c p l e t s d : 3-7-77 Form conplsted by: 

r - '^ . i r .q . ' : - _ : Walter Library, Bldg. #042. ' " 

Cvner/IJser/Cp.reior: U/iiversity of Minnesota / 

Stree t Address: u o f M Roorn 2 0 Q S n °P s Building - c i ty Minneapolis Zip 55455 

Contact Person: J " C" ° ' G a r a Telephone 612-376-3455 

ei'ILOING USE 

Primary Use: ( ) 1. Office ( ) 4. Classroom ( ) 7 . Warehouse 
) 2 . Hospital ( ) 5. Athletic fox) 8. Library 
) 3- Dormitory ( ) 6. Maintenance garage ( ) 9. Laboratory 

(no. 
Description of other use(s): 

Auditorium (Fine.Arts) 

HVAC Operation: Hours per day 24 Hours per week 128 Weeks per year 50 

Average number of occupants 250 Percentage of building occupied 100 -

Grol* Area (ft2) 267,213 Gross Volume C"?t3) * 3,018,336 

r,'UT,ber of Stories: Below Grade 2 Above Graded".) + .7 oi 

Typical Story Height: Below Grade 10
'~

6
" ^ Above Grade 18*-6' 

BUILDING CONSTRUCTION . -

Wall Construction: Masonry 77 % Metal Panel 0 % Wood Q % Glass ?3 % 

Insulation: Yes ( ) No (X) Thickness (if known) Type 
Glazing: Single (x) Double ( ) Tinted ("""} 

Roof Construction: Concrete
 2 0 % Metal 0 % Wood 73 % Skylights 7 

Skylight Glazing: Single ( ) Double (X) Tinted ( 
Insulation: Yes ( ) No (x) Thickness (if known) Type 

ATTACH FHOTCGRAPH OR SKETCH OF BUILDING WITH APPROXIMATE DIMENSIONS AND SHOW NORTH ARROW 

■VAC SYSTEMS 

bating ( X) Steam ( ) Warm Air ( ) Hot Water ( ) Electric Other: ' 
Jeating Plant ( ) In Building (X) Remote 

ccling (") Electric ( ) Steam ( ) Gas None 
.oo".-,"g Plant ( \ In Building ( ) Remote 

VAL bystem (X) Reheat ( ) Double Duct ( ) Multizone ( ) Variable Volume ( ) Induct 
/?2 ( ) Packaged ( ) Single Zcne ( ) Unit vent. ( ) Radiation 
■itdoor Air Controlled (x) Automatically ( ) Manually 



Date Torn cc.r.pleted:
 3 7-77 

BUILDING INFORMATION FQifri 

Form completed by: 

(One form per bu i l d i ng ) 

"d ing N-.r.e: Morr i l l Hal l , Bldg. #046. 

Cwner/User/Cpsrator: University of/Minnesota 

Street Address: U of M Room 200 Shops Building C i t y Minneapolis Zip 55455 

Contact Person: J. C. O'Gara Telephone 612-376-3455 

BUILDING USE 

Primary Use: (X) 1 . Office 
) 2 . Hospital 

( ) 3. Dormitory 

Description of other use(s): 

( ) 4. Classroom ( ) 7. Warehouse 
( ) 5. Ath le t ic ( ) 8 . L i b r a r y 
( ) 6. Maintenance garage ( ) 9. Laboratory 

( )10. Audi to r ium (F ine .A r t s ) 

HVAC Operation: Hours per day 

Average number of occupants 375 

Groc. Area ( f t
2
) 32,921C 

Number of Stor ies: Below Grade 

Hours per week 148 Weeks p e r y e a r 5? 

Percentage of bu i l d i ng occupied 100 

1 
Cross Volume (ft3

) J'
253

'
091 

.. r .(4*1) + -63 + 
Above Grade n>. & 

Typical Story Height: Below Grade 10' Above Grade 12*-6" 
BUILDING CONSTRUCTION 
Wall Construction: Masonry 71 % Metal Panel 0 % Wood 

Insulation: Yes ( ) No (X) Thickness (if known) 
Glazing: Single (X) Double ( ) 

% Glass _29_ 

Roof Construction: Concrete 46 % Metal 0 % Wood 51 f 
JO 

__ Type ___ 
Tin ted CT 

Sky l i gh t s 

Skylight Glazing: Single (X) Double ( ) 
Insulation: Yes ( ) No (X) Thickness (if known) Type 

Tinted ( 

ATTACH PHOTOGRAPH OR SKETCH OF BUILDING WITH APPROXIMATE DIMENSIONS AND SHOW .NORTH ARROW 
■ :VAC SYSTEMS _ .. 
Heating ft ) Steam ( ) Warm Air ( ) Hot Water ( ) Electric Other: -

-feating Plant ( ) In Building # ) Remote ""'".**-

Jocling 60%(
:
) Electric 40J( ) Steam ( ) Gas "■'-""" 

.ooling Plant (X). In Building ( ) Remote 
!VA_._-ystem 20%( ) Reheat ( ) Double Duct ( ) Multizone ( ) Variable Volume 
y?~ ( ) Packaged 305̂  ) Single Zcne20%( ) Unit vent. ( ) Radiation 
utdoor" Air Controlled ( ) Automatically ( ) Manually 
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( ) Induct 



3-7-77 
BUILDING If,FC"•ATIO, FOFK 

Form conpleted by: 

(One fern: pe*- buiTdir.c) 

j r t ; forri completed: 

Ici'r.g N_~s: Tate Laboratory of Physics, Bldg. #049. 

Owner/User/Cperstor: / University of Minnesota 

S t r e . t Address: u o f M R o ° ^ ?Q0 Shops Building C i t y Minneapolis Zip 55455 

Contact Person: J . C. O'Gara 
Telephone 612-376-3455 

BUILDING USE 

Primary Use: ( ) 1. Office 
( ) 2 . Hospital 
( ) 3 . Dormitory 

Description of other use(s ) : 

( ) 4 . Classroom 
( ) 5. Ath le t ic 

{ ) 7 . Warehouse 
( ) 8 . Library 

( ) 6. Maintenance garage ( $ 9. Laboratory 
( J10. Auditorium (Fine. Ar t s ] 

Classroom, Office 

HVAC Operation: Hours per day 

Average nunber of occupants ^0 u 

Hours per week T08 Weeks per y e a r 50 

■_._2i Gross Area (f t") 192,268 

NiiM-.ber of Stor ies : Below Grade 1 + .5 or 2 

Typical Story Height: Below Grade 13'-6" 

Percentage of bui ld ing occupied- 100 

Gross Volume ( f t 3 ) 2,632,67 
. 5 + 1 -t- .86 + .69 + .44 + .14 

Above Grade -01 or 4 

Above Grade 13*-0 

BUILDING CONSTRUCTION 
Wall Construction: Masonry 72 % Metal Panel II % Wood 

Insulation: Yes ( ) No ̂ ) Thickness (if known) 
Glazing: Single (x) Double ( ) 

% Glass T7 

Roof Construction: Concrete 7 6 % Metal 16 % Wood 0 

Skyl ight Glazing: Single (
x
) Double ( ) 

Insu la t ion: Yes (x) No ( ) Thickness ( i f known) 3/4 inch 

_ Type 
Tinted Q 

S k y l i g h t s 8 

Tin ted 
Type Fiberboard 

ATTACH PHOTOGRAPH OR SKETCH CF BUILDING WITH APPROXIMATE DIMENSIONS AND SHOW SORTH ARROW 

HVAC SYSTEMS 

Heating 50%( ) Steam ( ) Warm Air 5C&) Hot Water ( ) Electric Other: _-
Heating Plant ( ) In Building (x) Remote 
Cooling 10%( ) Electric ( ) Steam ( ) Gas 
Co ig Plant (X) In Building ( ) Remote 
r-VAC System ( ) Reheat ( ) Double Duct ( ) Multizone ( ) Variable Volune 
T
->?

3 ( ) Packaged (x) Single Zcne ( ) Unit vent. { ) Radiation 
Outdoor Air Controlled (x) Automatically ( ) Manually 

138 

( ) Indue 



D::t3 form, completed: 3-7-77 

•""■■ldir.g iV-i's: 

BUILDING I-'FCr^.TIO:: FO î 

Fom conpleted by: 

(One fcrr; p^r building) 

Cooke Hall, Bldg. #056. 

Cv/ner/User/Cperc tor: University of Minnesota / 

Street Address: U of M Room 200 Shops Building c i t y Minneapolis 
J. C. O'Gara 

Zip 5545 

Contact Person: Telephone 612-376-3455 

BUILDING USE 
Primary Use: ( ) 1. Office 

1)2. Hospital 
( ) 3 . Dormitory 

Description of other use(s): 

( ) 4. Classroom ( ) 7. Warehouse 
(OO 5. Athletic ( ) 8. Library 
( ) 6. Maintenance garage ( ) 9. Laboratory 

( )10. Auditorium (Fine.Arts) 
Off ice, Swimming Pools 

HVAC Operation: Hours par day 24 Hours per week Weeks per year BQ 

Average number of occupants zL_. 

Gross Area (ft*-) ng.73g 

Number of Stories: Below Grade 

Typical Story Height: Below Grade 10'-6" 

Percentage of building occupied IQQ 

Gross Volume ( f t 3 ) 2,229,67 

Above Grade C 

Above Grade 1T-3 1 

BUILDING CONSTRUCTION 
Wall Construction: Masonry 86 Metal Panel 

Insulation: Yes (x ) No ( ) Thickness (if known) 
Glazing: Single (x) Double ( ) 

% Wood 
1" 

0 % Glass 74 
Type Celotex 

Roof Construction: Concrete % Metal _7JL Wood 
Tinted (T 

% Skylights _2£. 
Skylight Glazing: Single (x) Double () 
Insulation: Yes (x) No ( ) Thickness (if known) f Type 

Tinted ( 
Celotex 

ATTACH PHOTOGRAPH OR SKETCH CF BUILDING WITH APPROXIMATE DIMENSIONS AND SHOW NORTH ARROW 
HVAC SVSTEMS 
Heating (x) Steam ( ) Warm Air ( ) Hot Water ( ) Electric Other: ' • 
■testing Plant ( ) In Building ( x) Remote 
moling ( ) Electric ( ) Steam ( ) Gas None 
,coii»s Plant ( )_ In Building ( ) Remote 
Ac System ( ) Reheat ( ) Double Duct ( ) Multizona ( ) Variable Volune 

J ?
2 ( ) Packaged 20^ ) Single Zcne ( ) Unit vent. ( ) Radiation 

( ) Induct 

.tdoor Air Central led (x) Automatically ( ) Manually 



3ate fonn coTpleted: 3-g7-77 

BUI-DINS INFOiVVTIO.N F0£i 

Form completed by: 

(One form p?r b u i l d i n g ) 

ing Vz-.e: 

Cwer/User/Operator: 

Comstock Hall, Bldg. #063. 

University of Minnesota 

Street Address: U of M Room 200 Shops Building City Minneapolis Zip 55455 
Contact Person: J. C. O'^ra Telephone 612-376-3*55 

BUILDING USE 

Primary Use: ( ) 1. Office 
( ) 2 . Hospital 
(X) 3 . Dormitory 

Description of other use(s ) : 

( ) 4. Classroom 
( ) 5. Athletic 

( ) 7 . Warehouse 
( ) 8 . Lib ra ry 

( ) 6. Maintenance garage ( ) 9. Labora tory 
( )10. Au 

Kitchen & Cafeteria 
Auditorium (Fine A r t s ) 

HVAC Operation: Hours per day None 

Averarp number of occupants 555 

Grcs-, Area ( f t 2 ) 172,883 

Number of Stories: Below Grade 

Hours per week Weeks per year 
700 

1 

Percentage of bui ld ing occrp ied 

Gross Volume ( f t 3 ) 1,302.720 
(3 x 1.0) +■ (2 x .85) + ' ( 2 x .63 

Above Grade or 7 

Typical Story Height: Below Grade 1 6 ' Above Grade 9* 
E'JILDING CONSTRUCTION 
Wall Construction: Masonry 88 % Metal Panel Wood % Glass 22 

Insulation: Yes ( ) No (X) Thickness (if known) 
Glazing: Single ( ) Double & ) 

Type 

Rcof Construction: Concrete 100 % Metal % Wood 
Tinted ( ) 

% Skylights 
Skylight Glazing: Single ( ) Double ( ) 
Insulation: Yes (x) No ( ) Thickness (if known) 1 inch 

Tinted ( 
Type Firtex 

ATTACH PHOTOGRAPH OR SKETCH OF BUILDING WITH APPROXIMATE DIMENSIONS AND SHOW KGRTK ARROW 
1VAC SYSTEMS 

.'eating (x) Steam ( ) Warm Air ( ) Hot Water ( ) Electric Other: 
leating Plant ( ) In Building ( ) Remote ' ■ " .. 
ooling ( :) Electric ( ) Steam ( ) Gas None 
co"*' f Plant ( )^ In Building ( ) Remote 
VAC Systen ( ) Reheat ( ) Double Duct ( ) Multizone ( ) Variable Volume 
y
Pe ( } Packaged ( ) Single Zone ( ) Unit vent. (X) Radiation 
jtdcor Air Controlled ( ) Automatically ( ) Manually 
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C ) Indue3 



L U I L . ' . I / J i . i r i_> ."v. «•>. \ L'J'i HJ1V1 t«ne form per b u i l d i n g ) 

D-ie fern co-rplcted: 

r.ui Ulir.g Na"e: 

er/User/Operator: 

3-7-77 Form completed by: 

Centennial Hall, Bldg. #068. 

University of M/nnesota 

S t ree t Address: u °f M Roorn 200 Shops Bldg. 

Contact Person: 

Citv Minneapolis Z i p 55455 

J. C. O'Gara Telephone 612-376-3455 

c c BUILDING US 

Primary Use: ( ) 1. Office 
( ) 2 . Hospital 
(X) 3 . Dormitory 

Description of other use (s ) : 

( ) 4 . Classroom ( ) 7 . Warehouse 
( ) 5. Athletic ( ) 8 . L i b r a r y 
( ) 6. Maintenance garage ( ) 9 . Laboratory 

I )10. Auditorium (F ine Arts 
Kitchen & Cafeteria 

Weeks p e r y e a r HVAC Operation: Hours per day None Hours per week 

Average number of occupants 670 Percentage of bu i ld ing occupied 100 

Gross Area ( f t 2 ) 228,450 

Number of S to r i e s : Below Grade .19 + 1.19 or 1 

Typical Story Height: Below Grade 17'-0" 

Gross Volume ( f t 3 ) -2,808.747 
1.07 + 1 + 1 + .40 +~.T2~T~ 

Above- Grade or 5 

Above Grade 9' - 0" 

BUILDING CONSTRUCTION 
Wall Construction: Masonry 78 % Metal Panel 1 % Wood ° % Glass 21 

Insulation: Yes ( ) No (x) Thickness (if known) 
Glazing: Single (X) Double ( ) 

Rcof Construction: Concrete 100 % Metal % Wood 

Type 
Tinted CT 

% Skylights 
Skylight Glazing: Single ( ) Double ( ) 
Insulation: Yes (x) No ( ) Thickness (if known) 1 inch 

Tinted 
Type Rigid 

ATTACH PHOTOGRAPH OR SKETCH OF BUILDING WITH APPROXIMATE DIMENSIONS AND SHOW NORTH ARROW 
HVAC SYSTEMS -

Heating (X) Steam ( ) Warm Air ( ) Hot Water ( ) Electnc Other: " 
Heating Plant ( ) In Building ft) Remote . " 
:ocling (. ) Electric ( ) Steam ( ) Gas ." . 
Jooling Plant ( ) In Building ( ) Remote None 
IVJ System ( ) Reheat ( ) Double Duct ( ) Multizcne ( ) Variable Volume 
fype ( ) Packaged ( ) Single Zone ( ) Unit vent. (x) Radiation 
utdoor Air Controlled ( ) Automatically ( ) Manually 
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( ) Indue 



::.ti- for.-, rc-p le ted: 3~7''77 

BUILDING i.'-rOr'iATio:: FOFJS 

Form conpleted by: 

(One fcr_7 per b u i l d i n g ) 

dire N_"_: Ford Hall, Bldg. #071 

University of Minnesota 
JL Gvrner/User/Cp . r a t e r : 

Street Address: U o f M Room 2 0 ° S h o P s B l d 9 - City Minneapolis 

Contact Person: J. C. O'Gara 

Zip 5545! 

Telephone 612-376-3*55 

BUILDING USE 

Primary Use: ( ) 1. Office 
( ) 2. Hospital 
( ) 3 . Dormitory 

Description of other use ( s ) : 

HVAC Operation: Hours per day 

Average r.i..r.L_r c? occupants ___ 

Gross Area ( f t 2 ) 8 5 ' 8 4 2 

(X) 4. Classroom 
( ) 5. Athletic 

( ) 7 . Warehouse 
( ) 8 . Library 

( ) 6. Maintenance garage f ) 9. Laboratory 

Offices 
)10. Auditorium (Fine. Arts) 

108 Hours per week Weeks per year 50 

675 Percentage of building occupitKi 100 

Number of Stor ies : Below Grade * + *5 o r ■ 

Gross Volume ( f t 3 ) 948,145 
.5 +■ 1 HK 1 + 1 + 1 + .17 or 

Above Grade 5 

Typical Story Height: Below Grade 9'-0" Above Grade IV - 8 

BUILDING CONSTRUCTION 

Wall C o n s t r u c t i o n : Masonry 74 % Metal Panel 5 % Wood 0 % Glass 21 
Insulation: Yes ( ) No (X) Thickness (if known) 
Glazing: Single (X) Double ( ) 

Type 

Roof Construction: Concrete 100 % Metal 0 % Wood 

Tinted CT 

% Skylights >CL 

Skylight Glazing: Single ( ) Double ( ) 
Insulat ion: Yes (X) No ( ) Thickness (if known) 2 inches 

Tin t ed -| 
Type Rigid f iberg l 

ATTACH FHOTOGRAPH OR SKETCH CF BUILDING WITH APPROXIMATE DIMENSIONS AND SHOW NORTH ARROW 

■ J t / r l 
VAC SYSTEMS 

bating (X) Steam ( ) Warm Air ( ) Hot Water ( ) Electric Other: 
bating Plant (.) In Building (X) Remote 

pooling ( ) Electric ( ) Steam ( ) Gas None 

JO"" 3 Plant ( ) In Building ( ) Remote 
VAC System (X) Reheat ( ) Double Duct ( ) Multizone ( ) Variable Volum 

( ) Packaged ( ) Single Zcne ( ) Unit vent. ( ) Radiation 
ume ( ) Induci 

jt"
4 
door Air Controlled (x ) Automatically ( ) Manually 
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■j2ta ir,rn ccr-.pieted: 
>_ 1 i y M-_> d . 

3-7-77 
BUILDING P!FG?"."TIO.\' FOPX 

Form completed by: 

(One form par building} 

Johnston Hall, Bldg. #073 

Owner/L'ser/Cpsrctor: University of Minnesota JL 
Street Address: U of M Room 200 Shops Bldg. 

Contact Person: 

City Minneapolis Zip 55455 

J. C. O'Gara Telephone 612-376-3455 

ei'ILDIf,-3 USE 

Primary Use: (x) 1. Office 
( ) 2. Hospital 
( ) 3. Dormitory 

Description of other use(s): 

( ) 4. Classroom ( ) 7. Warehouse 
( ) 5. Athletic ( ) 8. Library 
( ) 6. Maintenance garage ( ) 9. Laboratory 

( )10. Auditorium (Fins.Arts) 

HVAC Operation: Hours per day 24 

Average m.mLer of occupants 250 

Gross Area (ft2) 79,dl6 

Number of Stories: Below Grade 1 

Hours per week Weeks per year s? 

Percentage, of building occupied IQQ 

Gross Volume (ft3) - 1,132,015 
1 + 1 + 1 + 1 + .56 + .25 or 

Above Grade 5 
0 ^ ^ 

typical Story Height: Below Grade*0'-0' Above Grade 14'-6" 

BUILDING CONSTRUCTION 

Wall Construction: Masonry ^9 JO Metal Panel Wood % Glass 31 _» 

Insulation: Yes ( ) No (x) Thickness (if known) __ 
Double ( ) Glazing: Single (X) 

Roof Construction: Concrete 

Type 

54 Metal 46 % Wood 

Tinted (~T 

% Skylights 

Skylight Glazing: Single ( ) Double ( ) 
Insulation: Yes ( ) No (X) Thickness (if known) Type 

Tinted ( 

ATTACH PHOTOGRAPH OR SKETCH CF BUILDING WITH APPROXIMATE DIMENSIONS AND SHOW NORTH ARROW -
HVAC SYSTEMS 

Heating (x) Steam ( ) Warm Air ( ) Hot Water ( ) Electric Other: 

Keating Plant ( ) In Building (x) Remote - -

:ocling ( ) Electric ( ) Steam ( ) GasN0ne 

Ceo g Plant ( Y In Building ( ) Remote 

iVAC System ( ) Reheat ( ) Double Duct ( ) Multizone ( ) Variable Volume ( ) Induct 
y?^ 20$ ) Packaged ( ) Single Zcne ( ) Unit vent. ( j Radiation 
.•itdoo** Air Controlled (X) Automatically ( ) Manually 
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Date form completed: 
i dina Name: 

3-7-77 
BUILDING INFORMATION FOR/-' 

Form completed by: 

(One form per bui lding) 

Mines & Metallurgy, Bldg. #104. 

University of Minnesota Cv.'ner/.User/Operator: 

Street Address: U of H Room 200 Shops Building ci ty Minneapolis Zip 55455 
Contact Person: J. C. O'Gara Telephone

51
2-376-3455 

BUILDING USE 
Primary Use: ( ) 1. Office 

( ) 2. Hospital 
( ) 3. Dormitory 

Description of other use(s): 

( ) 7. Warehouse ( ) 4. Classroom 
( ) 5. Athletic 
( ) 6. Maintenance garage (x.) 9. Laboratory 

Office, Classroom 

( J 8. Library 
fx.) 9. Laboratc 
( )10. Auditorium (Fine- Arts) 

HVAC Operation: Hours per day Hours per week 120 Weeks per year 48 

Average .iui.iber of occupants 100 

Gross Area (ft2) 55,152 

Number of Stories: Below Grade 1 

Percentage of building occupied TOO 

Gross Volume ( f t 3 ) .584,471 
V + 1 + 1 + 1 + .35 

Above Grade or 5 

Typical Story Height: Below Grade 11'-3/8" Above Grade IT-1-3 /8 ' 

BUILDING CONSTRUCTION . * 

Wall Construction: Masonry 71 % Metal Panel 19 % Wood 

Insulation: Yes ( ) No (x) Thickness ( if known) 
Glazing: Single (X) Double ( ) 

% Glass fn 

_ Type ____ 
Tinted f j 

Roof Construction: Concrete 65 % Metal 35 % Wood 
Skylight Glazing: Single ( ) Double ( ) . 
Insulation: Yes (x) No ( ) Thickness (if known) 2 i 

£1 2 Skylights 

nches 

_Q_ i 

Tinted ( 
Type Rigid Insulij 

ATTACH PHOTOGRAPH OR SKETCH OF BUILDING WITH APPROXIMATE DIMENSIONS AND SHOW NORTH ARROW 
HVAC SYSTEMS 
Heating ( ) Steam ( ) Warm Air U) Hot Water ( ) Electric Other: '"■ 
Heating Plant ( ) In Building (x) Remote ■-...'i 

Cooling ( ) Electric ( ) Steam ( ) Gas None 
Co'-'ig Plant ( J In Building ( ) Remote ... 
HVAC.System f ) Reheat ( ) Double Duct ( ) Multizone ( ) Variable Volume 
Type ( ) Packaged 2C# ) Single Zone ( ) Unit vent. ( ) Radiation 
Outdoor Air Controlled (X) Automatically ( ) Manually 
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BUILDING INFGRTATION FOWJ (One form p e r cu i ld i r .g) 

Ccte fonn coTpleted: 3-7-77 Form completed by: 
Jirr- ?'-! — - Territorial Hall, Bldg. #105. 

Cvr.er/Us or/Opera tor: University of Minnesota 
Street Address: U of M Shops Bldg., Room 200 

Contact Person: -1- C. O'Gara 
City Minneapolis Zip -55-

Telephone 512-376-3455 

EUILDING USE 
Primary Use: ( ) 1. Office 

( ) 2 . Hospital 
(X) 3 . Dormitory 

Description of other use ( s ) : 

( ) 4 . Classroom ( ) 7 . Warehouse 
( ) 5 . Athlet ic ( ) 8 . Library 
( ) 6. Maintenance garage ( ) 9 . Laboratory 

( )10. Auditorium (Fine A r t s ) 

Keeks p e r y e a r HVAC Operation: Hours per day None Hours per week 

Average rubber of occupants 560 Percentage of bui ld ing occuri~d_ 100 

Ores-. Area Cf.2) 106,500 

Number of S to r i e s : Below Grade -16 or 0 

6ross Volume (ft*5! 1,030,3S5 
1 + 1 + .88 + .59~or 

Above Grade 4 

Typical Story Height: Below Grade 9 ' ~ ° " Above Grade 9'- 1-3 
BUILDING CONSTRUCTION 
Wall Construction: Masonry 74 % Metal Panel • % Wood ° % Glass 25 

Insulation: Yes ( ) No (x) Thickness (if known) 
Glazing: Single ( ) Double (x) 

Type 

Roof Construction: Concrete 100 % Metal % Wood 
Skylight Glazing: Single ( ) Double ( ) 
Insulation: Yes ( ) Ho (X) Thickness (if known) 

Tinted f ) 
Skylights 

Type 
Tinted 

A1TACH PHOTOGRAPH OR SKETCH OF BUILDING WITH APPROXIMATE DIMENSIONS AND SHOW NORTH ARROW 
'-ivAC SYSTEMS 

bating ( ) Steam ( ) Warm Air (x) Hot Water ( ) Electric Other: " 
ieating Plant ( ) In Building & ) Remote 
:=cl ir.g ( ") Electric ( ) Steam ( ) Gas -
:co" j Plant ( y In Building ( ) Remote None 
VAC System I 1 Reheat ( ) Double Duct ( ) Multizcne ( ) Variable Volume 
-v?e ( ) Packaged ( ) Single Zone ( ) Unit vent. (X) Radiation 
jtdoor Air Controlled ( ) Automatically ( ) Manually 
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Dace form cojpleted: -3--___-L. 

EUILDING INFLATION FC^I 

Form completed by: 

(One form per bu i ld ing ) 

1 ding Na-.e: Frontier Hall, Bldg. #110. 
University of/Minnesota Cwner/User/Operator: 

Street Address: U of M Room 200 Shops Bldg. 

Contact Person: 

Citv Minneapolis Zip 5545 

J. C. O'Ora Telephone 612-376-3455 

BUILDING USE 
Primary Use: ( ) 1. Office 

( ) 2 . Hospital 
$ ) 3 . Dormitory 

Description of other use ( s ) : 

( ) 4. Classroom 
( ) 5. Athletic 

C ) 7 - Warehouse 
( ) 8- L ib ra ry 

( ) 6. Maintenance garage ( ) 9* Labora tcry 
C ) io. Auditorium (Fine Arts 

HVAC Operation: Hours per day None 

Average nu.nler or occupants 570 

Gross Area ( f t 2 ) 113,037 

Number of S to r i e s : Below Grade ° 

Hours per week Weeks p e r y e a r 

Typical Story Height: Below Grade _°^ 

EUILDING CONSTRUCTION 

Wall Construction: Masonry 83 % Metal Panel 

Percentage of b u i l d i n g occupied IPO 

Gross Volume ( f t 3 ) l,009,/!4j 
f + 1~-F-TB7^ 

Above Grade or 4 
Above Grade 

9 ' - 1 

0 % Wood % Glass 17 

Insulat ion: Yes ( ) No (X) Thickness (if known) 
Glazing: Single ( ) Double (%) 

Rcof Construction: Concrete 100 % Metal <L \ Wood 

Type 
Tinted CT 

% Skyl ights 

Skylight Glazing: Single ( ) Double ( ) 
Insulat ion: Yes (X) No ( ) Thickness ( i f known) 3-1/2" 

Tin ted 
Typeu , Wt. Ther 

Fi 
ATTACH PHOTOGRAPH OR SKETCH OF BUILDING WITH APPROXIMATE DIMENSIONS AND SHOW NORTH ARROW 
HVAC SYSTEMS . 

Heating ( ) Steam ( ) Warm Air ( x ) Hot Water ( ) E l e c t r i c O t h e r : 
A ^ _ _ 

Heating Plant ( ) In Building & ) Remote 
Cooling C ) Electric ( ) Steam. ( ) Gas None 

Co ng Plant ( ) In Building ( ) Remote 
HVAC.System ( ) Reheat ( ) Double Duct ( ) Multizcne ( ) Variable Volume ( ) Pad • - . - - - - - • «ype :kagsd ( j Single Zcne ( ) Unit vant. Cc) Radia t ion 

( ) Indu 

Outdoor Air Controlled ( ) Automatically ( ) Manually 
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BUILDUP INFGPVATIO:: P;?J-; (One fern; per bui ldinc, ; 

Form completed by: rj?.t> for-, completed: 3-7-77 

1 dir.g r;_re: Science Classroom, Bldg. #116. 

D^ner/User/Opera tor: University of Minnesota / 

S t res t Address: u o f M Room 2 0 0 Shops Building Ci ty Minneapolis Zip 5545 
Contact Person: J. C. O'Gara Telephone ^ 612-376-3455 

BUILDING USE 
Primary Use: ( ) 1. Office 

( ) 2 . Hospital 
( ) 3 . Dormitory 

Description of other use (s ) : 

HVAC Operation: Hours per day 

Average n.;mj_.* of occupants ___ 

Gross Are? ( f t 2 ) 4 7 » 9 0 5 

(X) 4 . Classroom 
( ) 5. Athletic 

( ) 7 . Warehouse 
( ) 8 . L ib ra ry 

( ) 6. Maintenance garage f ) 9 . Laboratory 
)10_ Auditorium (Fine.Arts] 

108 Hours per week Weeks p e r year 48 

630 

Number of Stories: Below Grade 
Typical Story Height: Below Grade 1Q'~10" 
EUI-SING CONSTRUCTION 

50 

Percentage of bui lding occupied 100 

Gross Volume (-ft3) 632,535 

Above Grade . 3 

Above Grade 12'-10" 

Wall Construction: Masonry % Metal Panel ° % Wood 3 7 % Glass ' 13 

Insulat ion: Yes ((X) No ( ) Thickness (if known) 2 ™ c h e s 

Glazing: Single ( ) Double ( ) 
Type blanket Insu 

. T in ted f ) 

Roof Construction: Concrete ° % Metal ° % Wood 1°° % S k y l i g h t s 

Skylight Glazing: Single ( ) Double ( ) 
Insulat ion: Yes (X) No ( ) Thickness ( if known) 2 inches 

Tinted 
Type hlr-nfrpt 

ATTACH PHOTOGRAPH OR SKETCH CF BUILDING WITH APPROXIMATE DIMENSIONS AND SHOW .NORTH ARROW 

HVAC SYSTEMS " : . . . . . 

Heating ( ) Steam ( ) Warm Air (X) Hot Water ( ) E lec t r ic Other : ' 

Heating Plant ( ) In Building (X) Remote -~ - ." ; / 

Coding ( : ) Electr ic ( ) Steam ( ) Gas None 

Cc ng Plant ( ) In Building ( ) Remote 

-VAC System (x) Reheat ( ) Double Duct ( ) Multizona ( ) Variable Volume 
( ) Packaged ( ) Single Zcne ( ) Unit vent. ( ) Radiat ion 

( ) Indue 
>Jr 

.tdoor Air Controlled &) Automatically ( ) Manual 1; 
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BUILDING VrQ/.-'MlO:: F'i?>; (One form par bu i ld ing ) 
3-7-77 j?.tz form rc.-.pleted: Form completed by: 

l . - H -!- i r .g Kolthoff Hall, Bldg. #122. 

Owner/Us_r/Cp_rstor: [ University of Minnesota / 

Street Address: u o f M Room 2 0 ° S h o P s B l d 9 - c i t y Minneapolis Zip 554i 

Contact Person: J. C. O'Gara *' Telephone 6,12-375-3455 

BUILOINS USE . •. 

Primary Use: ( ) 1. Office ( ) 4. Classroom { ) 7 . Warehouse 
( ) 2 . Hospital ( ) 5. Athlet ic ( ) 8 . L ib ra ry 
( ) 3 . Dormitory ( ) 6. Maintenance garage (x) 9 . Laboratory 

(• )10_ Auditorium (F ine .Ar t s 

Description of other use ( s ) : 

HVAC Operation: Hours par day 24 Hours per week Weeks p e r y e a r 51 

Average number _.c occupants 25$ Percentage of bui lding occupied lot) 
Gross A.-ea ( f t 2 ) 157,569 6 r u s s Volume ( f t 3 ) 4,566,60 

.76 + .76 + 1 + 1 + 1 + .2! 
Number of Stories: Below Grade 1-54 + 1.90 Above Grade. or 5 
Typical Story Height: Below Grade 14'-8" _ Above Grade 14' -

BUILDING CONSTRUCTION . *_ - :_-._" 
Wall Construction: Masonry 86 % Metal Panel ° % Wood ° % Glass H 

Insulation: Yes ( ) No ( ) Thickness (if known) ] Type Rigid 
Glazing: Single ( ) Double (X) Tinted ("") 

Roof Construction: Concrete 99 % Metal 0 % Wood 0 % Skylights i 
Skylight Glazing: Single ( ) Double (X) All weather Tinted 
Insulation: Yes (x) No ( ) Thickness (if known) _5J| Type Crete thermc 

setting fill 
ATTACH PHOTOGRAPH OR SKETCH CF BUILDING WITH APPROXIMATE DIMENSIONS AND SHOW .NORTH ARROW 
HVAC SYSTEMS 
Heating ( ) Steam ( ) Warm Air (x) Hot Water ( ) Electric Otherr 
Heating Plant ( ) In Building (X) Remote . , 
Cooling (*) Electric (X) Steam ( ) Gas • " 
Coc ig Plant (X )• In building ( ) Remote 
VAC System (X) Reheat ( ) Double Duct ( ) fultizone ( ) Variable Volume ( ) Indue 

TJ?* ( ) Packaged ( ) Single Zcne ( ) Unit vent. ( ) Radiation 
-tdcor Air Controlled (X) Automatically ( ) Manually - -
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jcite forr. r c p l e t j 

. i ld i r .q , . : : ■ ; ; 

3-7-77 
BUILDI'.G irFGR'^TIC." FT.\ 

Form completed by: 
(One forts par building) 

Space Science Center, Bldg. #125 

Cvner/User/Cper_tof University of Minnesota 

Street Address: U of M Room 200 Shops Building city 
- ^ - n J- C. O'Gara 
Contact Person: 

Minneapolis Zip 5545 
Telephone 612-376-3455 

BUILDING USE _ "" 

Primary Use: ( ) 1. Office ( ) 4. Classroom ( ) 7. Warehouse - -
( ) 2. Hospital ( ) 5. Athletic ( ) 8. Library 
( ) 3. Dormitory ( ) 6. Maintenance garage C() 9. Laboratory 

( )10. Auditorium (Fine.Arts 
Description of other use(s): 

HVAC Operation: Hours per day24 Hours per week 

Average number of occupants 75 

Gross Area (ft2) 95.989 

Number of Stories: Below Grade 1 

Typical Story Height: Below Grade 15'-0" 

Weeks per year 5 2 > 

Percentage of building occupied ^°° 

Gross Volume ( f t 3 ) 1,321,4; 
(1x5) + .12 + . 

Above Grade or 5 
Above Grade 13'-1-5/5 

BUILDING CONSTRUCTION 
Wall Construction: Masonry

 83 % Metal Panel H % Wood 0 % Glass. 6 
Insulation: Yes ( ) No (x) Thickness (if known) 
Glazing: Single ( ) Double C() 

Roof Construction: Concrete 100 % Metal 0 % Wood 

Type 
Tinted ( T 

i Skylights 
Skylight Glazing: v Single (x) Double ( ) 
Insulation: Yes (x) No ( ) Thickness (if known) Tinted 

Type Rigid foamgl 
ATTACH PHOTOGRAPH OR SKETCH OF BUILDING WITH APPROXIMATE DIMENSIONS AND SHOW NORTH ARROW 
HVAC SYSTEMS 
Heating ( ) Steam ( ) Warm Air (X) Hot Water ( ) Electric Other: 
Heating Plant (;) In Building (X) Remote 
Cooling ( ) Electric $) Steam ( ) Gas 
Cc< ig Plant (X) In Building ( ) Remote 
-VAC System (X) Reheat ( ) Double Duct ( ) Multizone ( ) Variable Volume ( ) Induct 

( ) Packaged ( ) Single Zcne ( ) Unit vent. ( ) Radiation ■ y?3 



BUILDING PFG='i*-TIG,i F ' p N (One form per bu i l d ing ) 

Oatsj Torn rc.Tpleted: 3-7-77 

Idir.g Nare: 

For.i completed by: 

MacPhail Center, Bldg. #126. 

Owner/User/Operator: University of Minnesota / 

Street Address: u o f M Room 2 0 Q $ n o P s Building c i t y Minneapolis Zip 5545E 

Contact Person: J. C. O'Gara ' Telephone 612-376-3455 

BUILDING USE 

Primary Use: ( ) 1 . Off ice ) 1 . O f f i a 
( ) 2 . Hospital 
( ) 3. Dormitory 

(x) 4. Classroom 
( ) 5. Athletic 

( ) 7. Warehouse 
( ) 8. Library 

24 

50 

Description of other use(s): 

HVAC Operation: Hours per day 

Average number of occupants __ 

Cross Area ( f t 2 ) 47,419 

Number of Stor ies: Below Grade _ 

Typical Story Height: Below Grade 

( ) 6. Maintenance garage ( ) 9. Laboratory 
j lO . Auditorium (F ine .A r t s ) 

Hours per week Weeks per year 52 

Percentage of bui ld ing occupied 

6ross Volume ( f t 3 ) 

ICO 

509,21 
1.17 or 1 

lO'-O" 

Above Grade l x 4 l l __ fo r 

Above Grade 12'-1/4" 

BUILDING CONSTRUCTION 
Wall Construction: Masonry 78 % Metal Panel 0 % Wood 0 % Glass ?? 

Insulation: Yes ( ) No (X) Thickness (if known) 
Glazing: Single (x) Double ( ) 

Type 

Roof Construction: Concrett 1 0° % Metal % Wood 
Tinted (~T 

% Skylights 
Skylight Glazing: Single ( ) Double ( ) 
Insulation: Yes ( ) No (x) Thickness (if known) Type 

Tinted 

ATTACH PHOTOGRAPH OR SKETCH OF BUILDING WITH APPROXIMATE DIMENSIONS AND SHOW NORTH ARROW 
HVAC SYSTEMS 
Heating (X) Steam ( ) Warm Air ( ) Hot Water ( ) Electric Other: ' 
Heating Plant (X) In Building ( ) Remote 
Coding ( ) Electric ( ) Steam ( ) Gas None 

ling Plant ( ) In Building ( ) Remote 
HVAC System ( ) Reheat ( ) Double Duct ( ) Multizone ( ) Variable Volume 
Type ( ) Packaged ( ) Single Zcne 30t ) Unit vent. ( ) Radiation 
Outdoor Air Controlled ( ) Automatically ( ) Manually 
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Date form completed: 
Building Name: 

3-7-77 
BUILDING INFORMATION' FOFM 

Form completed by: 

(One fern per building) 

Klaeber Court, Bldg. #132. 

w/zner/User/Cperator: Uni/ersity of Minnesota / 

Street Address: U of M Room 200 Shops Building City Minneapolis Zip 5545 

Contact Person: J. C. O'Gara Telephone612-376-3455 

BUILDING USE 
Primary Use: (X) 1. Office 

( ) 2. Hospital 
( ) 3. Dormitory 

Description of other use(s): 

( ) 4 . Classroom 
( ) 5. Ath le t ic 

( ) 7 . Warehouse 
( ) 8 . Library 

( ) 6. Maintenance garage ( ) 9- Laboratory 
10. Auditorium (Fine Arts 

60 
HVAC Operation: Hours per day 18 
Average number of occupants 
Gross A-ea (xt2) 14,846 
Number of Stories: Below Grade 

Hours per week Weeks per year 50 
Percentage of building occupied loo 

Typical Story Height: Below Grade °_ 

Gross Volume (ft 3) ' J 7 8 * 1 5 2 

Above Grade 1 
Above Grade 9'-l" 

BUILDING CONSTRUCTION 
Wail Construction: Masonry 91 % Metal Panel or* 

JO Wood 2 JO Glass 7 
Insulation: Yes ( ) No (x) Thickness (if known) 
Glazing: Single (v) Double ( ) Single (x) 

Roof Construction: Concrete 1 

Type 

% Metal qq<% Wood 0_ 
Tinted ( T 

% Skylights 
Skylight Glazing: Single ( ) Double ( ) 
Insulation: Yes (x) No ( ) Thickness (if known) 1-1/2" 

Tinted 
Type Rigid Celote 

ATTACH PHOTOGRAPH OR SKETCH OF BUILDING WITH APPROXIMATE DIMENSIONS AND SHOW NORTH ARROW 
HVAC SYSTEMS 
Heating ( ) Steam (x) Warm Air ( ) Hot Water ( ) Electric Other: 
Heating Plant (X) In Building ( ) Remote " 
Cooling (X) Electric ( ) Steam ( ) Gas • ' 
Cooling Plant (X) In Building ( ) Remote 

System ( 1 Reheat ( ) Double Duct ( ) Multizone ( ) Variable Volume ( ) Indue H 
"type ( ) Packaged (X) Single Zone " ( ) Unit vant." ' ( ) Radiation 

Outdoor Air Controlled (X) Automatically ( ) Manually 
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• ■ BUILDING INFORMATION FO.IM (One fonn p_-r b u i l d i n g ) 

Date form completed: 3-7-77 Form completed by: 

I ding Name: Administrative Services , Bldg. #135. 

Cvner/User/Operator: University of Minnesota / : 

St ree t Address: u o f M R°om 200 Shops Building City Minneapolis Zip 554 
#. * _ -x J- c - O'Gara T - _. ^ 612-376-3455 Contact Ferson: Telephone -

BUILDING USE 

Primary Use: (x) 1. Office ( ) 4. Classroom ( ) 7. Warehouse 

•age ( 
( )10. Auditorium (Fine Arts) 

( ) 2. Hospital ( ) 5. Athletic ( ) 8. Library 
( ) 3. Dormitory ( ) 6. Maintenance garage ( ) 9- Laboratory 

Description of other use(s): Computer Center 

HVAC Operation: Hours per day 2 0 Hours per week Weeks p e r y e a r 50 

/ " e r a g e number of occLp~nts 250 Pircentag- of building occupied 100 

Gross Area ^ft2) 6 4 » 3 3 2 Gross Volume ( f t 3 ) 771,984 
1 + 1 + l T T T T 

Number of Stories: Below Grade 1 o r 1 Above Grade or 5 
Typical Story Height: Below Grade 12'-4-l/2" ^ o v e G r a d e 12 r -O u 

BUILDING CONSTRUCTION • . - . . _ . *. -

Wall Construct ion: Masonry 8 4 % Metal Panel ° % Wood ° % G l a s s l s 

Insulation: Yes ( ) No ( ) Thickness (if known) Type ' 
Glazing: Single ( ) Double (X) Tinted (~) 

Roof Construction: Concrete 100 % Metal 0% Wood 0 % Skylights n 

Skylight Glazing: Single ( ) Double ( ) Tinted ( 

Insulation: Yes (x) No ( ) Thickness (if known) 1 inch Type Fibre-board 

ATTACH PHOTOGRAPH OR SKETCH OF BUILDING WITH APPROXIMATE DIMENSIONS AND SHOW NORTH ARROW 

HVAC SYSTEMS 

Heating (( ) Steam ( ) Warm Air ( ) Hot Water ( ) E l e c t r i c O t h e r : " 

Heating Plant ft) In Building ( ) Remote 

Cooling ft) E l e c t r i c ( ) Steam ( ) Gas 

C o r i n g Plant # ) In Building ( ) Remote 
HVAC System (X J Reheat ( ) Double Duct ( ) Multizone ( ) Var iab l e Volume ( ) Induc t 
Type ( ) Packaged ( ) Single Zcne ( ) Unit vent . ( ) R a d i a t i o n 

Outdoor Air Controlled (X) Automatically ( ) Manually 1 
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Date forn completed: 3-7-77 

__ lding Nare: 

BUILDINC INFORMATION FORM 

Fom completed by: 

(One form per bu i ld ing) 

Personnel, Bldg. #137 

Owner/User/Operator: University of Minnesota 

Street Address: U of M Room 200 Shops Building City Minneapolis Zip 5545 

Contact Person: J. C. O'Gara Telephone 612-376-3455 

BUILDING USE 

Primary Use: (X) 1. Office 
( ) 2. Hospital 
( ) 3. Dormitory 

Description of other use(s): 

( ) 4. Classroom 
( ) 5. Athletic 

( ) 7. Warehouse 
( ) 8.-Library 

( ) 6. Maintenance garage ( ) 9. Laboratory 
( )10. Audi Auditorium (Fine Arts) 

HVAC Cperation: Hours per day 24 Hours per week Weeks per year 52 

Average number of occupants 125 

Gross Area (ft2) 12,959 

Number of Stories: Below Grade 0 

Typical Story Height: Below Grade — 

Percentage of building occupied 100 

Gross Volume ( f t 3 ) . 120,00 

Above Grade 
Above Grade 

1.5 
10 

BUILDING CONSTRUCTION 
Wall Construction: Masonry 75 % Metal Panel % Wood % Glass 25 

Insulation: Yes ( ) No (x) Thickness (if known) 
Glazing: Single (x) Double ( ) 

Type 

Roof Construction: Concrete 100 % Metal % Wood 
linted ( ) 

% Skylights 
Skylight Glazing: Single ( ) Double ( ) 
Insulation: Yes ( ) No (X) Thickness (if known) Type 

Tinted , 

ATTACH PHOTOGRAPH OR SKETCH OF BUILDING WITH APPROXIMATE DIMENSIONS AND SHOW NORTH ARROW 
HVAC SYSTEMS - - -

Heating (X) Steam ( ) Warm Air ( ) Hot Water ( ) Electric Other: ' 
Heating Plant ( ) In Building (X) Remote separate bldg. 
Jooling (X) Electric ( ) Steam ( ) Gas 
'■li ng Plant (X) in Building ( ) Remote 
HVAC.System ( J Reheat ( ) Double Duct ( ) Multizone ( ) Variable Volume 
Type ( ) Packaged (X) Single Zone ( ) Unit vent. ( ) Radiation 
Outdoor Air Controlled ( ) Automatically ( ) Manually 
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BUILDING INFORMATION FORM (One form per building) 

Date form completed: 3-7-77 Form completed by: 

Building Name: Health Science Unit A, Bldg. #142. 1_ 

_ ner/User/Cperator: Unive/sity of Minnesota (_ »_ 

Street Address: U of M Room 200 Shops Building Ci ty Minneapolis • Z ip 5545 
„ _ _ n 0. C. O'Gara _ , . 612-376-3455 Contact Person: Telephone 

BUILDING USE 
Primary Use: ( ) 1. Office ( ) 4. Classroom ( ) 7 . Warehouse 

( ) 2. Hospital ( ) 5. Athletic ( J 8 . Library 
( ) 3. Dormitory ( ) 6. Maintenance garage 6(X) 9. Laboratory 

Description of other use(s): Office, Classroom 

HVAC Operation: Hours per day 24 Hours per week Weeks per year 52 

Average number of occupant? 4,000 Percentage of building occupied 100 
_ ' o " 

G*-oss Area (ft z) 679.9P4 . Gross Volume (ft~) 12,301,222 
(7x1) + (6x.92) + (5x.53) + .C 

Number of Stories: Below Grade 1.1 + 1.35 + 1.83 or 3 Above Grade or 19 
Typical Story Height: Below Grade 16'-8" _ Above Grade 13'-4" 
BUILDING CONSTRUCTION • . - - - - . -Wall Construction: Masonry 79 % Metal Panel 0 % Wood 0 % Glass 21 

Polystyrene 
Insulation: Yes (X) No ( ) Thickness (if known) 1-1/2 inches Type Foam boar 
Glazing: Single ( ) Double ( ) Tinted (~) 

Roof Construction: Concrete 100 % Metal 0 % Wood 0 % Skylights 0 
Skylight Glazing: Single ( ) Double ( ) Silbrico Tinted 
Insulation: Yes (x) No ( ) Thickness (if known) 4" Type All Weather 

ATTACH PHOTOGRAPH OR SKETCH OF BUILDING WITH APPROXIMATE DIMENSIONS AND SHOW NORTH ARROW 
HVAC SYSTEMS 
Heating ( ) Steam ( ) Warm Air (X) Hot Water ( ) Electric Other: • | 
Heating Plant ( ) In Building flX) Remote 
Cooling •'( ) Electric 0<X) Steam ( ) Gas 
Cooling Plant (X) In Building ( ) Remote 

X 

h .System (XI Reheat ( ) Double Duct ( ) Multizone ( ) Variable Volume ( ) Indu. 
Type ( ) Packaged ( ) Single Zone ( ) Unit vent. ( ) Radiation 
Outdoor Air Controlled (X) Automatically ( ) Manually 
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;une torm per ouilJini 

Date fo»~m coTpleted: 3-7-77 

•jilding Na^e: Blegen Hall, Bldg. #203 

Form complened by: 

Cvr.er/User/Operator: University of Minnesota 

Street Address: U of M Room 200 Shops Bldg. 

Contact Person: J- C" ° ' G a r a 

City Minneapolis Zip 

Telephone 612-376-3455 

BUILDING USE 

Primary Use: ( ) I . Office 
( ) 2. Hospital 
( ) 3. Dormitory 

Description of other use(s): 

(x) 4. Classroom ( ) 7 . Warehouse 
( ) 5. Athletic ( ) 8. Library 
( ) 6. Maintenance garage ( ) 9. Laboratory 

( )10. Auditorium (Fine Art 
Cafeteria " • 

HVAC Operation: Hours per day Hours per week 120 Weeks per year 50 

Average number cf occupants 800 

Gross Arei (ft2) 102,200 

Number cf Stories: Below Grade 1.68 

sometimes more if special schedule 
Percentage of building occupied 100 

Typical Story Height: Below Grade 13> " 4" 

Gross Volume ( f t 3 ) 1 ,341 .5 

Above Grade 4 

Above Grade H'- l-\ 

EUILDING CONSTRUCTION 

Wall Cons t ruc t ion : Masonry 82 % Metal Panel 0 % Wood O % Glass 18 
Insulation: Yes ( ) No (x) Thickness (if known) 
Glazing: Single ( ) Double (x) 

Roof Construction: Concrete 100 % Metal 

Type 

Wood 

Tinted C T 

% Skylights 

Skylight Glazing: Single ( ) Double ( ) * Tinted 
Insulation: Yes (x) No ( ) Thickness (if known) 1-1/2 inches Type Rio id 

ATTACH PHOTOGRAPH OR SKETCH OF BUILDING WITH APPROXIMATE DIMENSIONS AND SHOW NORTH ARROW 

\HVAC SYSTEMS -

Heating ( ) Steam ( ) Warm Air (X) Hot Water ( ) E l e c t r i c O t h e r : 
■ ' - ■ ■ ■ ■ 

ga t ing Plant ( ) In Building ft) Remote - "- - -

doling ( ) Electric (X) Steam ( ) Gas 

|co j Plant (") In Building ft) Remote 
'VAC. System 
l/pe 

(X)-Reheat ( ) Double Duct ( ) Multizcne ( ) Variable Volume ( ) Induct 
( ) Packaged ( ) Single Zone ( ) Unit vent. ( ) Radiation 
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BUILDING INFCRr'ATIO-i FORM (One form pe r bu i ld ing ) 

Date fo-Tn completed: 3-7-77 

IIding Na~e: 

Form completed by: 

Wilson Library, Bldg. #204. 

Cvrer/User/Operator: Universi ty/of Minnesota 

Stree t Address: U of M Room 200 Shops Building City 

Contact Person: J . 'C . O'Gara 

Minneapolis Zip 554£ 

Telephone 612-376-3455 

BUILDING USE 

Primary Use: ( ) 1. Office 
( ) 2 . Hospital 
( ) 3 . Dormitory 

Description of other use (s ) : 
A = 80% of fans; B = 20% of fans. 

HVAC Operation: Hours per day A - 24 

( ) 4 . Classroom ( ) 7 . Warehouse 
( ) 5. Athlet ic (x) 8 . L i b r a r y 
( ) 6. Maintenance garage ( ) 9 . Labora to ry 

.)10. Auditorium (Fine A r t s 

A - 52 
Weeks p e r y e a r s - 52 

Average iiumber of occupants 

Grcs.1 Area ( f t 2 ) 386,517 

Number of S to r i e s : Below Grade 

3U0 

Hours per week B - 100 

Percentage of bui ld ing occupied 100 

Typical Story Height: Below Grade 14'-6" 

Gross Volume (ft3) 5.-692,80* 
Above Grade 5 
Above Grade 12'-9" 

BUILDING CONSTRUCTION 
Wall Construction: Masonry 8 2 % Metal Panel ° JO Wood % Glass 18 

y i n 
Insulat ion: Yes ( ) No ( ) Thickness ( i f known) _ 

Single ( ) Glazing 

Roof Construction: Concrete 

Double (X) 

99 % Metal 0 % Wood 

Type R l*9 l d Styro 
T in ted (~T 

Sky l igh t s 1 
Skylight Glazing: Single ( ) Double ( ) 
Insulation: Yes (X) No ( ) Thickness (if known) 

Tinted 
Type Foamglas boar 

ATTACH PHOTOGRAPH OR SKETCH OF BUILDING WITH APPROXIMATE DIMENSIONS AND SHOW NCRTH ARROW 
HVAC SYSTEMS 
Heating ( ) Steam (X) Warm Air ( ) Hot Water ( ) Electric Other: • ' 
Seating Plant ( ) In Building (x) Remote "*. ' _ 
ocling (:) Electric (x) Steam ( ) Gas 
co ; Plant (x) In Building ( ) Remote 
'/AC System ( ) Reheat 
ype ( ) Packag 
utdoor Air Controlled (x) Automatically { ) Manually 

(X) Double Duct ( ) Mult^Tcne ( ) Variable Volume ( ) Indue: 
d ( ) Single Zone ( ) Unit vent. ( ) Radiation 



%-»•• — - — - — ( • ——• • — - • • 3 / 

Date-form coxpleted: 3-7-77 Form completed by: 

Euilding Na~e: Anderson Ha l l , Bldo. #205. 

0 ....r/User/Operator: University of Minnespta 
Street Address: U of M Room 200 Shops Building 
Contact Person: J- c- O'Gara 

City Minneapolis ZiP 5545F 

Telephone 612-376-3455 

BUILDING USE 

Primary Use: ( ) 1. Office 
( ) 2 . Hospital 
( ) 3 . Dormitory 

Description of other use (s ) : 

(X) 4 . Classroom 
( ) 5. A th le t i c 

( ) 7 . Warehouse 
( ) 8 . L ib ra ry 

( ) 6. Maintenance garage ( ) 9- Labora tory 
)10. Auditorium (Fine Ar t s ) 

HVAC Operation: Hours per day Hours per week 120 Weeks p e r year- 50 

Average number of occupants 1600 

Gross Area ( f t 2 ) 64,291 

Number of S to r i e s : Below Grade 

Percentage of bui ld ing occupied loo 

Gross Volume ( f t 3 ) 952,538 

0 
2.05 + 1 + : 

Above Grade or 3 
Typical Story Height: Below Grade p_ Above Grade 12'-2-T 
BUILDING CONSTRUCTION 
Wall Construction: Masonry 89 % Metal Panel 0 % Wood 

Insulation: Yes ( ) No (X) Thickness (if known) 
Glazing: Single ( ) Double ( ) 

O % Glass 11 

Type 

Roof Construction: Concrete 100 % Metal % Wood 

Tinted (xxT 

% Skylights 

Gray 

Skylight Glazing: Single ( ) Double ( ) 
Insulation: Yes (X) No ( ) Thickness (if known) 1-1/2" 

Tinted < 
Type Foamqlas (Rigi 

ATTACH PHOTOGRAPH OR SKETCH OF BUILDING WITH APPROXIMATE DIMENSIONS AMD SHOW NORTH ARROW 
HVAC SYSTEMS 

( ) Steam ( ) Warm Air (x) Hot Water ( ) Electric Other: Heating 

Seating Plant ( ) In Building (x) Remote 

ooling ( ) Electric (x) Steam ( ) Gas 

:coling Plant ( ) In Building (x) Remote 

WA" ystem 
"ype n ' Reheat ( ) Double Duct ( ) Multizcne ( ) Variable Volume ( ) Indue 

Packaged ( ) Single Zone ( ) Unit vent. ( ) Radia t ion 

:utdoor Air Controlled (x) Automatically ( ) Manually 
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Dste fcrm corpleted: 3-7-77̂  
BUILDING INFOF.VATI0:; FGEi 

Form completed by: 

(One form p=r buildir.Q) 

E d i rn Na~e: 

Owror/llsor/Operator: 

Auditorium Classroom Bldg.. #207. 
University of Minnesota / 

Street Address: U o f M Room 2 Q 0 S h o p s B u l '1 d l 'n9 c i t y Minneapolis z t p 55455 

Contact Person: J- C. O'Gara Telephone 612-376-3455 

BUILDING USE 
Primary Use: ( ) 1 . Of f ice 

( ) 2 . Hospital 
( ) 3. Dormitory 

Description of other use(s): 

fX) 4. Classroom ' ( ) 7. Warehouse 
( ) 5. Athletic ( ) 8. Library 
( ) 6. Maintenance garage ( ) 9. Laboratory 

( )10. Auditorium (Fine. Arts) 
Cafeteria & Kitchen . 

HVAC Operation: Hours per day Hours per week 100 Weeks per year 48 

Average number _f occupants 1200 

Gross Area (ft2) 80,626 

Number of Stories: Below Grade 

100 

,30 or 0 
Typical Story Height: Below Grade 9'-4" 

Percentage of building occupied 
Gross Volume (ft3) 832, 956 

Above Grade 3 

Above Grade 14*-6" 
BUILDING CONSTRUCTION 
Wall Construction: Masonry 53 % Metal Panel 37 % Wood 0 % Glass 10 

Insulation: Yes ( ) No (X) Thickness (if known) 
Glazing: Single ( ) Double ( ) 

_ Type _^ 
Tinted (x) Gray 

Roof Construction: Concrete 0 % Metal 97 % Wood 0 % Skylights 3_ 
Skylight Glazing: Single ( ) Double ( ) 
Insulation: Yes (X) No ( ) Thickness (if known) 2" 

Tinted ( 
Type Fescoboard 

ATTACH PHOTOGRAPH OR SKETCH OF BUILDING WITH APPROXIMATE DIMENSIONS AND SHOW NORTH ARROW 
iVAC SYSTEMS 
-.eating ( ) Steam ( ) Warm Air (x) Hot Water ( ) Electric Other: -
ieating Plant ( ) In Building (x) Remote 
coling (J Electric (X) Steam ( ) Gas -
co; [ Plant (X) In Building ( ) Remote 
^AC.System f ) Reheat ( ) Double Duct (X) Multizcne ( ) Variable Volume 
Pe ( ) Packaged ( ) Single Zcne ( ) Unit vent. ( ) Radiation 

C ) Induct 

jtdoor Air Controlled ftx) Automatically ( ) Manually 
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BUILDING INFGRfV.TI'jN F0W1 •JJne rorrn per oui ia ingj 

udte form coTpleted: _ 3-7-77 Form completed by: 

ing Na"»;e: Middlebrook Hal l , Rlclo. #200. 

Ovr.er/User/Gperator: University of Minnesota 

Street Address: U of M Room 200 Shops Building City Minneapolis Z ip 55455 

Contact Person: J. C. O'Gara Telephone __J_12-Az____td55 

^ t : BUILDING US 

Primary Use: ( ) 1. Office 
( ) 2 . Hospital 
(X) 3 . Dormitory 

Description of other use(s ) : 

HVAC Operation: Hours per day 

Average number of occupants 730 

Gross Area ( f t 2 ) 226,663 

Number of S tor ies : Below Grade 

( ) 4 . Classroom ( ) 7 . Warehouse 
( ) 5. Athletic ( ) 8. Library 
( ) 6. Maintenance garage ( ) 9. Laboratory 

( )10. Auditorium (Fine Arts) 
Kitchen & Cafeteria • . • 

24 Hours per week 168 Weeks per year so 

Percentage of building occupied 1QQ 

Typical Story Height: Below Grade 12'-4" 

Gross Volume (ft**) • 2,496.166 
Above Grade 12 
Above Grade 8'-8" 

BUILDING CONSTRUCTION 
Wall Construction: Masonry 8 2 % Metal Panel 3 % y00_ 

y 
Insulation: Yes ( ) No ( ) Thickness (if known) 
Glazing: Single ( ) Double (X) 

% Glass 15 to 

Type 

Roof Construction: Concrete 100 % Metal % Wood 

Tinted (~T 

Skylights * 

Skylight Glazing: Single ( ) Double ( ) 
Insulation: Yes ^x) No ( ) Thickness (if known) 1-1/2" 

Tinted ( 
Type Foamqlas Board 

ATTACH PHOTOGRAPH OR SKETCH OF BUILDING WITH APPROXIMATE DIMENSIONS AND SHOW NGRTH ARROW 

HVAC SYSTEMS « 

Heating ( ) Steam ( ) Warm Air (x) Hot Water ( ) Electric Other: 

Heating Plant ( ) In Building (x) Remote 

Cooling ( ) Electric (x) Steam ( ) Gas 

Cci ,g Plant (x) In Building ( ) Remote 
HVAC.System 
Type 

( ) Reheat ( ) Double Duct ( ) Multizcne ( ) Variable Volume 
( ) Packaged ( ) Single Zone ( ) Unit vent. ( ) Radiation 

fcx) Induct 

Outdoor Air Controlled (x) Automatically ( ) Manually 
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c u XL j i i i - liirv.'.".'•/■*. i i w-1 r u r j i vi>i.i. I W . I . J | J—I U U I » U : I . _ ; / 

Date fonn completed: 3-7-77 Form completed by: 

£_ i n g r'ar.e: Rarig Center, Bldg. #209. ' "__ 

Cv/rer/User/Operator: University of Minnesota - / -

S t ree t Address: U of M Room 200 Shops Building c i ty Minneapolis Zip 55455 

Contact Person: J - c- ° ' G a r a __, Telephone 612-376-3455 

EUILDIMG USE 

Primary Use: ( ) 1. Office ( ) 4 . Classroom ( ) 7 . Warehouse 
( ) 2 . Hospital ( ) 5. Athlet ic ( ) 8. Library 
( ) 3 . Dormitory ( ) 6. Maintenance garage ( ) 9. Laboratory 

(X)10. Auditorium (Fine A r t s ) 
Description of other use ( s ) : Office *. 

A = 60% of fans: B = 30% of fans; C = 10% of fans. A - 70 A - 44 B - 5< 

HVAC Operation: Hours per day C - 24 Hours per week B - 100 Weeks per year C - 5< 

Average nurter of o c a n i n t s 25° Percentage of building oca-pit-*! 100 

Gross Area ( f t 2 ) 133,121 • Grcss Volume ( f t 3 ) 2,559.225 
Number of S t o r i e s : Below Grade Above Grade 6 

Typical Story Height: Below Grade 21 . Above Grade I 8 ' 

BUILDING CONSTRUCTION 

Wall Construction: Masonry 9 2 % Metal Panel 2 % Wood 0 % Glass 6 

Insula t ion: Yes ( x) No ( ) Thickness (if known) 1" & 2" Type Rigid 
Glazing: Single ( ) Double ( ) Tinted (~) 

Roof Construction: Concrete 100 % Metal % Wood % Skylights 

Skyliaht Glazing: Single ( ) Double ( ) , . ._„ " _ . T i n t e d , 

Insula t ion: Yes (X) No ( ) Thickness (if known) l ~ , / z T y p e F e s 1 0 B o a r d -

ATTACH PHOTOGRAPH OR SKETCH OF BUILDING WITH APPROXIMATE DIMENSIONS AND SHOW NORTH ARROW 

!7AC SYSTEMS 

bating ( ) Steam ( ) Warm Air (X) Hot Water ( ) Electric Other: 
ieating Plant ( ) In Building (

x
) Remote 

ocling (:) Electric (
x
) Steam ( ) Gas 

cc " - Plant (
x
) In Building ( ) Remote 

VAC.System ft) Reheat ( ) Double Duct ( ) Multizcne ( ) Variable Volume C ) Indue 
ype ( ) Packaged ( ) Single Zone ( ) Unit vent. ( ) Radiation 
utdoor Air Controlled („) Automatically ( ) Manually 
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j - ' t e form ccrpleted: 

V.g ',ire: 

3-7-77 
BUILDING V FOr/'ATICy FOP/i 

Form completed by: 

(One form par bu i ld ing) 

Coffey Hall, Bldg. #322. 

Cwner/User/Gperator: 
U of M Room 200 Shops Building 

Street Address: _ 

Contact Person: J. C. O'Gara 

University of Minnesota 

City Minneapolis Zip 55455 

Telephone 612-376-3455 

BUILDING USE 

Primary Use: (X) 1. Office 
( ) 2 . Hospital 
( ) 3 . Dormitory 

Description of other use ( s ) : 

( ) 4 . Classroom 
( ) 5. Athletic 

( ) 7 . Warehouse 
( ) 8 . L ibra ry 

( ) 6. Maintenance garage ( ) 9 . Laboratory 
( ) 10 . Auditorium ( F i n e . A r t s ) 

HVAC Operation: Hours per day 132 Hours per week Weeks p e r y e a r 

Average number cf occuparts - 3 0 ° Percentage of buildinq occupied 

Gross / r ea ( f t 2 ) 134,394 

50 

100 

Nu'Tiber of S tor ies : Below Grade 

Typical Story Height: Below Grade H ' - 5 " 

Gross Volume ( f t 3 ) 1.768,199" 

Above Grade 1 + H 1 or 

Above Grade 15--0" 

WILDING CONSTRUCTION 

Wall Construction: Masonry 82 Metal Panel jo Wood 0 % Glass J_L 
Insula t ion: Yes ( ) No $ ) Thickness ( i f known) 
Glazing: Single ( ) Double (X) 

Roof Construction: Concrete 0 % Metal 55 Wood 99 JO 

_ Type 
Tinted CT 

Skylights 1 

Skylight Glazing: Single ( ) Double J. ) 
Insulation: Yes (x ) No ( ) Thickness (if known) 2" 

Tinted ( 
Type Blanket 

ATTACH PHOTOGRAPH OR SKETCH OF BUILDING WITH APPROXIMATE DIMENSIONS AND SHOW NORTH ARROW 
HVAC SYSTEMS 
Keating (*) Steam ( ) Warm Air ( ) Hot Water ( ) Electric Other: . 
bating Plant ( ) In Building (X) Remote " * -
reeling (-) Electric (X) Steam ( ) Gas 
oa"" g Plant (Y)m In Building ( ) Remote 
!VAC System (X) Reheat ( ) Double Duct ( ) Multizone ( ) Variable Volume 
•V'?s ( ) Packaged ( ) Single Zcne ( ) Unit vent. ( ) Radiation 
utdoor Air Controlled (x) Automatically ( ) Manually 
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UOLUII'.J IMI-,.^.MH'-.I rur.'i V-ne Turin per DUI iding,' 

Dote form coTpleted: 3-7-77 Form completed by: 

p _,,.__ *.,=__. Bailey Ha l l , Bldg. #383. 

Cvner/User/Operator: University of Minnesota , , 

S t ree t Address: U of M Room 200 Shops Bldg. c 1 t y Minneapolis ^ z i p 55455 

Contact Person: J" C" ° ' R a r a Telephone 612-376-3455 

BUILDING USE 

Primary Use: ( ) 1. Office ( ) 4. Classroom ( ) 7 . Warehouse 
( ) 2 . Hospital ( ) 5. Athlet ic ( ) 8 . L ib ra ry 
(X) 3 . Dormitory ( ) 6. Maintenance garage ( ) 9 . Laboratory 

{ .)10. Auditorium (Fine Arts 
Description of other use ( s ) : , ; 

HVAC Operation: Hours per day None Hours per week Keeks pe r y e a r 
> 

Average number of occupants 310 Percentage of bu i ld ing occupied 100 

6rc__ Area ( f t 2 ) 70,157 . . qross. Volume ( f t 3 ) 759,845 
1 + (3~x .78) 

Number of Stories: Below Grade 1 Above Grade .07 or 4 
Typical Story Height: Below Grade 10' ~ °" _ Above Grade 9' -

BUILDING CONSTRUCTION . -
Wall Construction: Masonry 76 % Metal Panel 9% Wood ° % Glass 15 

Insulation: Yes ( ) No (XJ Thickness (if known) Type 
Glazing: Single ( ) Double $ ) Tinted CT 

Roof Construction: Concrete 78 % Metal 22 •' % Wood 0 % Skylights 
Skylight Glazing* Single ( ) Double ( ) Tinted 

i Insulation: Yes (X) No ( ) Thickness (if known) 1»5 inches Type Rigid 
i 

ATTACH PHOTOGRAPH OR SKETCH OF BUILDING WITH APPROXIMATE DIMENSIONS AND SHOW NORTH ARROW 
HVAC SYSTEMS 
Heating ( ) Steam ( ) Warm Air (x) Hot Water ( ) Electric Other r _______ 
-.eating Plant ( ) In Building (X) Remote -
rooling ( ) Electric ( ) Steam ( ) Gas . . . . . 
:oo 3 Plant ( ) In Building ( ) Remote None P^10' 

XT-* 

:VAC.System ( } Reheat ( ) Double Duct ( ) Multizone ( ) Variable Volume ( ) Indu. 
ype ( ) Packaged ( ) Single Zone ( ) Unit vent. (X) Radiation 
utdocr Air Controlled ( ) Automatically ( ) Manually 
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j?.\ : fwrr.; rc.'.ple-C'd: 3-7-77 

bUilUir.b ifrL'.'.'IATIO.': F')~>. 

For,.] completed by: 

(One fern; pa*- bu i l d i r . _ ) 

r j i lu'irg N-.- Office Classroom, Bldg. #412. 

C...._r/User/Cp_rctor: 
Street Address: __ U of M Room 200 Shops Bldg. 

Contact Person: __ 

BUILDING USE 

/ University of Minnesota^ 

Ci t y ' Mi nnea-poli s Z i p 55455 

J. C. O'Gara Telephone • 612-376=3455 

Primary Use: ( ) 1 . Off ice 
( ) 2 . Hospital 
( ) 3. Dormitory 

Description of other use(s): 

(X) 4 . Classroom ( ) 7- Warehouse 
( ) 5. A th le t i c ( ) 8- L i b r a r y 
( ) 6. Maintenance garage ( . ) 9 . Labora tory 

( )10. Aud i to r i um (F i ns .A r t s 
Office 

HVAC Operation: Hours per day 24 

Average number of occupants 500 

Gross Are_ ( f t 2 ) 130,566 

Nun-.ber of Stor ies: Below Grade -75 or 1 

Hours per week Weeks p e r y e a r 52 

Percentage of building, occupied . loo 

Typical Story Height: Below Grade 15'-9" 

Gross Volume ( f t 3 ) 1 -700,4: 

Above Grade(4xl) + .25 

Above Grade 15 ' -9 " 

BUILDING CONSTRUCTION 

Wall Construction: Masonry 79 Metal Panel 0 
JO Wood Glass 21 

Insu la t ion : Yes (X) No ( ) Thickness ( i f known) 
Glazing: Single (X) Double ( ) 

Roof Construction: Concrete 92 % Metal 0 % Wood 

Type Zonol i te Mas< 
Tinted^tf l 

Skylights R 

Skylight Glazing: Single ( ) Double ( ) Tinted 
Insulation: Yes (x) No ( ) Thickness (if known) 1 inch Typ'eStyrofoam Rm" 

ATTACH PHOTOGRAPH OR SKETCH CF BUILDING WITH APPROXIMATE DIMENSIONS AND SHOW NORTH ARROW 
!VAC SYSTEMS 

( ) Steam ( ) Warm Air ( ) Hot Water ( ) Electric Other: all air {sating 
mating Plant ( ) In Building (X) Remote 
ocling (" ) Electric (X) Steam ( ) Gas 
ooling Plant (X) In Building ( ) Remote 
VAC _„stem (X) Reheat ( ) Double Duct ( ) Multizone ( ) Variable Volume ( ) Indue 
V?2 ( J Packaged ( ) Single Zcne ( ) Unit vent. ( ) Radiation 
jtdoor'Air Controlled (x) Automatically ( ) Manually 
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1.6.4 STEAM ADSORPTION AIR CONDITIONING 

The following tabulation provides the quantity of steam adsorption 

air conditioning presently installed in the Demonstration Community. 

Steam usage factors were developed by metering actual usage of several 

representative units and applying the usage factor to actual tonnage. 

The usage factor developed for this purpose was 18 lb/Hr/ton of steam. 

Minneapolis Campus and Hospital Group 

Steam Adsorption Air Conditioning 

Existing 

Building Name 

Unit A 

♦Wilson Library 

*Rarig Center 

♦Auditorium-Classroom 

♦Kolthoff Hall 

♦Smith Hall 

Mayo Hospital 

Diehl Hall 

Jackson-Owre 

Jackson 

Lyons Lab 

Unit K-E 

♦Northrop Auditorium 

Space Science Center 

♦Elliott Halxl 

Function 

Health Science 

Library 

Performing Arts 

Auditorium, Classroom 

Chemistry Laboratory 

Chemistry Classroom-Laboratory 

Hospital 

Health Science 

Health Science 

Health Science 

Research 

Health Science 

Auditorium 

Research Laboratory 

Classroom-Laboratory 

Ions 
A/C 

3,300 

1,650 

500 
200 
800 
150 
750 

1,000 

250 
60 
105 
500 
225 
500 
420 

Steam Usage 
Lb/Hr 

59,400 

29,700 

9,000 

3,600 

14,400 

2,700 

13,500 

18,000 

4,600 

1,080 

1,890 

9,000 

4,050 

9,000 

7,560 
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Building Name 

Morrill Hall Office 

Electrical Engr. Engineering 

Vincent-Murphy Halls Classroom 

Function 

Museum of Natural 
History Museum 

Classroom Eddy Hall 

University Hospital Hospital 

St. Mary's Hospital Hospital 

Heart Hospital Hospital 

Child Rehabilitation Health 

Health Science Health 

♦Middlebrook Dormitory 

Augsburg College 

Totals 

Tons 
A/C 
50 
50 
250 

200 
25 
300 
500 
200 
400 
300 
500 
239 

Steam Usage 
Lb/Hr 
900 
900 

4,500 

3,600 
450 

5,400 
9,000 
3,600 
7,200 
5,400 
9,000 
4,302 

13,419tn 241,632 lb/hr 

♦To be converted from steam adsorption to hot water adsorption as part of ICES 

hot water distribution system. 
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1.6.5 ELECTRIC AIR CONDITIONING 

The majority of the older buildings in the key sectors did not have 

provision for steam adsorption air conditioning. To provide cooling a 

great number of window air conditioning units have been added over the 

years. 

The following lists will describe the quantity and amounts of electric 

air conditioning existing in the Cfcmnunity. 

The University policy regarding window air conditioning is to con

vert to steam adsorption at major remodeling times. 

Demonstration Conrtiunity 

Window Air Conditioners 

(Less University Hospitals) 

Building Name 

Eddy Hall 

Pillsbury Hall 

Pattee Hall 

Nicholson Hall 

Wulling Hall 

Burton Hall 

Armory 

Jones Hall 

Elliott Hall 

Shevlin Hall 

Sanford Hall 

Experimental Engineering 

Main Engineering 

No. of Units 
8 
12 
1 
1 
2 
2 
1 
2 
2 
8 
2 
7 
11 

Total BTU 
132,000 
131,500 
36,000 
24,000 
35,000 
35,000 
9,500 
21,000 
27,000 
113,000 
17,000 
105,500 
166,500 
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Building Name 

Jackson Hall 

Millard Hall 

Smith Hall 

Appleby Hall 

Zoology 

Mineral Resources Research Center 

Walter Library 

Electrical Engineering 

Shops Building 

Morrill Hall 

Botany 

Tate Laboratory of Physics 

Williams Arena 

Fraser Hall 

Northrop Memorial Auditorium and Garage 

Owre Hall 

Powell Hall 

Cooke Hall 

Nolte Center for Cont. Education and Garage 

Vincent Hall 

Bell Museum of Natural History 

Comstock Hall 

Coffman Memorial Union 

Mechanical-Aeronautical Engineering 

Chemical Engineering 

Variety xClub Heart Hospital 

Health Service 

Ford Hall 

. 167 

No. of Units 

37 

96 

14 

19 

11 

7 

13 

11 

1 

129 

16 

15 

2 

3 

9 

26 

15 

5 

14 

4 

2 

2 

1 

11 

2 

9 

1 

2 

Total BTU 

528,000 

1,342,500 

191,000 

296,500 

187,500 

104,500 

163,500 

198,000 

17,500 

1,133,500 

259,000 

239,500 

35,000 

37,000 

142,500 

438,000 

151,000 

79,500 

151,000 

70,000 

25,500 

17,000 

9,500 

186,000 

29,000 

128,500 

17,500 

19,000 



Building Name 

Johnston Hall 

Linac Lab 

Lyon Laboratories 

318 Harvard Street S.E. 

Temporary North Court Engineering 

312 Harvard Street S.E. 

Department of Police Building 

Eastcliff 

Shops Annex 

Poucher Building 

University Press Building 

Mines and Metallurgy 

Territorial Hall 

Masonic Memorial Hospital 

V.F.W. Cancer Research Center 

Frontier Hall 

Jackson-Owre Addition 

Business Administration 

1920 Washington Avenue South 

No. of Units 

71 

1 

39+ 

2 

5 

1 

23 

2 

1 

2 

20 

6 , 

2 

11 

4 

1 

1 

1 

1 

Total BTU 

799,500 

15,000 

512,000 

28,000 

75,000 

15,500 

287,500 

21,500 

27,500 

39,000 

203,000 

99,000 

15,000 

132,000 

60,000 

7,500 

9,500 

18,500 

17,500 

♦See Review 
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1.6,6 UNIVERSITY HOSPITAL AIR CONDITIONING SUMMARY 

The following tabulation provides a listing of kinds, amounts and 

square footage served for air conditioning systems at University Hospitals 

and Health Sciences areas. 

V 
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University o. 
Physical Plai.. 

nnesota Health Sciences Center 
Jepartment 

REVIEW OF AREA AIR CONDITIONED IN 
University of Minnesota Hospitals, Dental & Medical School Buildings 

Ma .976 

Type & Name Location 
Building 

A. ABS0RPTI0N''& CENTRIFUGAL UNITS 

York Absorption 
Trane Absorption 
Trane Reciprocating Chiller 
Carrier Absorption 
York Centrifugal 
Arkla Servel Absorption 
Carrier Absorption 

(4 units in Diehl Hall) 

Carrier Absorption 
<i(2 units in Jackson/Owre) 
o 
Trane Absorption 
Trane Absorption 
York Absorption 

029 
029 
032 
069 
074 
079 
111 
107 
109 
114 
032 
054 
115 
142 
143 

Area Served 

Hospitals, Sta. 22 
S.W. courtyard Hosp. labs & offices 
4th fir. remodeling & additions 
Heart Hosp. 1&2 firs, add'n. 
Mayo & auditorium 
Lyon Labs., 3rd floor 
Diehl Hall & Lib. (95,813 s.f.) 
Masonic Hospital (57,035 s.f.) 
V.F.W. (20,791 s.f.) 
Jackson/Owre Addn. (14,707 s.f.) 
Jackson, 4th floor ( 1,254 s.f.) 
Owre, 4 & 5 firs. (14,457 s.f.) 
Children's Rehab. 
Unit A, part. Bsmt., 1-19 firs. 
Unit K-E 

TOTAL - ABSORPTION & CENTRIFUGAL UNITS 

B. SMALLER UNITS (Window Air Conditioners & Units 1-3 H.P.) 

In Operation 
Since 

Spring 1964 
Spring 1965 
Spring 1970 
Spring 1965 
Spring 1954 
Sumner 1966 
2 units 1961 
3 units 1964 
4 units 1967 
1 unit 1961 
2 units 1967 

Spring 1964 
August 1973 
Spring 1975 

No. of 
Units 

2 
1 
1 
1 
3 
3 
4 

2 

2 
3 
2 
24 

H.P. 

55 
30 
79 
76 
985 
31 
241 

39 

99 
1,120 
305 

3,060 

Cap. 
Ton 

100 
188 
55 
140 
750 
75 
968 

230 

300 
3,300 
1,200 
7,306 

Total 
Sq. Ft. 

13,565 
23,537 
4,057 
30,741 
187,844 
5,867 

173.639 

30,418 

60,531 
527,587 
110,891 

1,168,677 

. 

Sq. F 
Per TV 

135.6 
125.2 
73.2 
219.6 
250.5 
78.2 
179.4 

132.3 

201.8 
159.9 
92.4 
160. C 

1. University of Minnesota Hospitals (029/074) 
2. Dental & Medical Areas: 

Bldg. 029 - Physical Plant Space 
Bldg. 032 - Jackson Hall 
Bldg. 033 - Millard Hall 
Bldg. 054 - Owre Hall 
Bldg. 055 - Powell Hall 
Bldg. 069 - Variety Club Heart Hospital 
Bldg. 074 - Medical School 
Bldg. 079 - Lyon Laboratory 
Bldg. 083 - 608 Oak Street 
Bldg. 114 - Jaxjkson-Owre Addition 

Total No. 2 

TOTAL - SMALLER UNITS 

209 
8 
50 
123 
25 
13 
10 
96 
34 
7 
8 

374 
583 

297.5 

11.5 
85.0 
224.0 
53.5 
14.0 
17.5 
161.0 
58.0 
13.5 
12.0 
650.0 

947.5 

223.1 

8.6 
63.8 
168.0 
40.1 
10.5 
13.1 
120.8 
43.5 
10.1 
8.4 

486.9 

710.0 

49,592 

2,011 
13,099 
34,946 
8,257 
2,407 
2,661 
20,496 
8,615 
2,190 
2,795 
97,477 

147,069 

222.3 

233.8 
205.2 
208. C 
205. _ 
229.2 
203.1 
169.7 
198. C 
216. E 
332.7 
200. _ 

207.1 



REVIEW OF AREA. AIR CONDITIONED IN 1973 

Type S Name 
No. of 
Units H.P. 

Cap. 
ton 

Tot.. I 
Sq. ft 

Sq.Ft 
Per Toi 

C. LARGER UNITS (5 - 10 H.P. Direct Expansion Water Cooled) 

1. University of Minnesota Hospitals (029/074) 
2. Dental § Medical School Areas: 

Bldg. 029 - Physical Plant Space 
Bldg. 032 - Jackson Hall 
Bldg. 033 - Millard Hall 
Bldg. 055 - Powell Hall 
Bldg. 069 - Variety Club Heart Hospital 
Bldg. 074 - Medical School 
Bldg. 079 - Lyon Laboratory 
Bldg. 114 - Jackson/Owre Hall Addition 

Total - No. 2 

S TOTAL - LARGER UNITS 

TOTAL - SYSTEMS A § B 5 C 

10 

3 
3 
1 
2 
2 
8 
4 
2 

35 

104.0 164.0 

50.0 
20.0 
5.0 
11.0 
57.5 
116.0 
79.5 
10.2 

"34XT 

50.0 
20.0 
5.0 
11.0 
57.5 
95.0 
92.5 
5.0 

"330" 
452.7 500.0 

26,600 162.2 
4,0~3 l.sro 

5 ;2 

6, 3i 9 
6,026 

L-\1-">1 

81.5 
90.0 

103.4 
30.0 

111.3 
70.0 

152.8 
223.0 
"TOTTI 

61, ft!6 123.2 

640 4,155.2 7,316.0 1,26c,471 173.1 

Animal Rooms Area Air Conditioned in 1973: 33,706 sq. ft. - 2.71 of total area of 1,266,471 sq. ft. 
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UNIVERSITY OF MINNESOTA HOSPITALS AIR CONDITIONING IN 1973 
SMALLER Bl UNITS (Window Air Conditioners § Units 1-3 HP) 

No. of Total 
Location Area Air Conditioned Units HP 
Station 12 Rms. C130 thru C139 
Todd 2nd Fir. C2M-1 Chrysler Air Temp. H13-63, 12,300 BTU 

C244-2 Chrysler Air Temp. H21-68, 17,500 BTU 
C244-4 Chrysler Air Temp. H21-68, 17,500 BTU 

C367 M.E. C271 Dishwasher, Carrier 6640-309, 10 ton Refrij, 
Station 31 Rms. B341 § B342 
Station 32 Rms. C349 $ C353 
Station 35 Rms. D329-2, -4 $ -6 
D Wing Rms. D305-2, -3, -4, D307-1, -2 $ -3 
D Wing Rms. D349-2 $ -6 
Station 40-41 Rms. B448, B450, C424 § 1 floating W.A.C.* 
Station 42 Rms. C415, C440 $ C484 
Station 44 13 Floating W.A.C. Ave. Patient BR 226 sq. ft. 
Station 45 AAF Nelson/Aire, 18,000 BTU ea., Rms. D429-1 thru -8 
M Ceiling Unit Koldwave, 3 ton Refrig. 
N G.E. Thinlino, covs. Window Unit, 9,500 BTU, Comp, Rm. D429-12 
Station 46 Rms. D425-3 $ -7 
Station 47 Rms. D417, D496 § 1 floating WAC** 
Station 49 Rms. A430, A464 
Station 50 Rms. B529 thru B534, B541-B544, B552, B553, B555, B559, 

B564-1 thru -9, B565, B571, plus 7 floating WAC for any 
patien dbl. BR, Ave. 332 sq. ft. 

Station 51 Rms. C545, C549 5 C550 
Station 52 Rms. C510, C515, C585, C590 plus 1 floating WAC** 
station 55-56 Rms. D529-2, -5 $ D527 
Station 57 Rms. D510 § D554 
Station 51-62 Rms, C630 $ B665 
Station 64 3 floating WAC** 
Eye Clinic Rms. D319, D381, D383, D385, D388-2 
Heart Hospital 
Station 201 Rms. 259 kitchen 225C, D, E, F, plus 20 floating (214 s.f, 

average patient BR) 25 30.0 

10 
1 
1 
1 
1 
2 
2 
3 
6 
2 
4 
4 

13 
9 
1 
1 
2 
3 
2 

23 
3 
5 
2 
2 
2 
3 
7 

1 5 . 5 
1.5 
2 . 0 
2 . 1 
2 . 0 
2 . 0 
2 . 0 
3 .5 

1 0 . 0 
4 . 0 
4 . 0 
5 .0 

1 8 . 0 
1 8 . 0 

3 .0 
1.5 
2 . 0 
3 . 5 
2 . 0 

2 5 . 5 
3 . 0 
7 . 5 
2 . 0 
2 . 0 
3 . 0 
4 . 5 
7 .5 



SMALLER Bl UNITS (Cont.) 

sq. ft. ave. 
patient dbl. 
359 

patient 
BR) 18 

1 
24.0 
2.0 . 

+ ,484 
243 

No. of Total .Vo:al 
Location Area Air Conditioned Units HP Sq . Ft. 
Hoart Hospital (Cont.) 
3rd Floor Rms. 310, 353 plus 7 floating (214 

BR $ 9 floating 285 sq. ft. ave. 
Chrysler Air Temp., 16,600 BTU Rm. 

Bldg. 074 Hospital 
Main Kitchen C262, C265-1, -2, -5 thru -8 
'ijiol KitL^'cn D252 
D i s hv;a s h i n g C 2 7 0 
Kidney Room C4 7 7 
Carnten Rm. CI12 
X-Ray Therapy Rms. C225, C229, C239, C252, C254, plus 1 floating WAC 

!-;0ut-Patient 
w 02ood Test A265, A269-1 
Pharmacy Rms. D17 9 § D185 
Skin Clinic Rms. D374-1D 
Med.Spec.Clinic Rms. C560-1 
Pathology Rms. B4 26 $ B427 
Rehab. Rms. 852, 860, 860-1 thru -4, 860-7, 860-8 
Other Rm. D698 

TOTAL - Bl SMALLER UNITS 209 297.5 49,592 

* WAC - Window Air Conditioner 
** Any Patient Double BR 332 sq. ft. average 
*** Any Patient BR 226 sq. ft. average 

19 
2 
2 
1 
1 
7 
2 
3 
1 
1 
2 
8 
1 

38.0 
4.0 
4.0 
2.0 
2.0 
8.5 
4.0 
3.5 
2.0 
2.C 
2.5 

11.5 
1.0 . 

'i ,008 
846 
396 
258 
685 

1,611 

043 
1,040 
187 
115 
4 23 

1,795 
160 



SURVEY OF B2 SMALLER UNIT INDIVIDUAL AIR CONDITIONING 
INSTALLATIONS IN MEDICAL SCHOOL BUILDINGS 
(Window Air Conditioners § Units 1-3 HP) 

No. of Area :■.: viced 
Room Type Units H.P. Room 5q. Ft. 
PP - Bldg. "029 
C124-1 York Upright A.C., 800 CFM 1 .75 

D133 Ceiling A.C. Brudage Co., Mod. No. B6X8A353 1 .75 
(Fan fi motor sealed bearing, 1/4HP) 

D136-5 G.E. 1R192-B26, 18,000 BTU 1 2.0 
D224 Chrysler Air Temp. H-10-94, 9,600 BTU 1 1.0 

D229 Yorkaire Upright A.C. Mod. HCF2W 1 1.0 
(Self-Contained) 

C338 Chrysler Air Temp., S-184KF, 18,000 BTU 3 6.0 

D124 
D124-2 
D124-3 
Serv. Corr. 
D133 
D133-1 
D136-5 
D224 
D224-1 
D224-2 
D229 
D225 
C337 
C338 
C340 

62 
53 
77 
70 
97 
93 
378 
106 
52 
52 
126 
155 
125 
4S2 
1C5 

TOTAL - PP Bldg. 029 8 11.5 2,011 
Jackson Hall - Bldg. 032 
76B Carrier, Old Mod., 75 HP 

Chrysler H18-87, 15,000 BTU 
80 Chrysler Air Temp., 15,000 BTU 
84 Chrysler Air Temp., 16,300 BTU 
93 G. E. Thinline, Mod. 1RH801C-T1, 16,300 BTU 
93A G. E. Thinline, Mod. 1RH801C-T1, 16,300 BTU 
95A G. E. Thinline, Mod. 1RH801C-T1, 16,300 BTU 

2 

2 
2 
1 
1 
1 

3.0 

4.0 
4.0 
2.0 
2.0 
2.0 

76A 
76B 
76C 
80 
84 
93 
93A 
93B 
95 
95A 
95B 
95C 

114 
111 
79 
390 
553 
317 
145 
37 
135 
132 
35 
110 



S::ALLER B2 UNITS fCont.) 

Room Type 
No. of 
Units 

Area 

Jackson Hall - Bldg. 032 (Cont.) 

96 

96B 
96C 

97 
98 
99 
175 
178 
183 
184 

198 
198A 
199 
272 
272B 
282 
2 84 A 
-1 ii '• r 
_ o>i _ 
292 
2 0 5 A 
295B 
295C 

29C 
379B 

G.M. Frigidaire Deluxe Twin 100 

G.M. Frigidaire Deluxe Twin 100 
G.M. Frigidaire Deluxe Twin 100 

Yorkaire Upright Wat 
Carrier, Mod. 51T-A 
Worthington, Old Mod 
Chrysler Air Temp. 
Chrysler Air Temp. 
Chrysler Air Temp. 
Chrysler Air Temp. 
Chrysler Air Temp. 
Chrysler Air Tcrp. 
Chrysler Air Temp. 
Chrysler Air Temp. 
Chrysler Air Temp. 
Chrysler Air Temp. 
A.C. Unit Remington 
Chrysler Air Temp., 
G. E. Thinline, Mod. 
G. E. Thinline, Mod. 
Dehumidifier Bendex 
G. E. Thinline, Mod. 
G. E. Thinline, Mod. 
G. E. Thinline, Mod. 
G. E. Thinline, Mod. 

. Cool. Cond., Mod. HCF2W 
150200 
cl 
II09-20F, 8,800 BTU 
16,300 BTU 
H12-40F, 12 
16 
16 

300 
300 

BTU 
BTU 

7,5 
7,5 
17, 
15. 

II18-40F, 17 
C-08-82 
C-08-82 
II18-40F 
H-18-87. 
§ Dchurnidifi 
H-18-87, 15, 
1R681-B26, 
1RH801C-T1, 

RIE, Mod. 21 
1RH801C-T1, 
1RH801C-T1, 
1RH801C-T1, 
1RH801C-T1, 

300 BTU 
ta. 

500 BTU 
00 BTU 
00 BTU 
500 ETU 
5 00 BTU 
cr Bendex 
500 BTU 
13,000 BTLJ 
16,300 BTU 
-H 
16,300 ETU 
16,300 BTU 
16,300 BTU 
16,300 BTU 

G. E. Thinline, Mod. 1RH801C-T1, 16,300 BTU 
G. E. Thinline, Mod. 1RL92-B26 $ Dehumidifier 

1 
2 

1 
1 
1 
1 
1 
1 
2 
1 
2 
1 
1 
,1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 

1 
2 

H.P. 

3.0 

1.5 
3.0 

2 
1, 
1 
1 
2 
1 
4 
2 
4 
1 
1 

0 
0 
0 
0 
0 
5 
0 
0 
0 
0 
0 

2.0 
2.0 
4.0 
2.0 
1.5 
2.0 
1.0 
2.0 
2.0 
2.0 
2.0 

2.0 
2.5 

Room 
i iced 

*■*. Ft 

96 
96A 
96B 
96C 
96D 
97 

98 
99 
175 
178 
183 
184 
184M, 
197 
198 
198A 
199 
272 
272B 
282 
284A 
286 
288C 
292 
295A 
295B 
295 
295C 
296 
379 
379A 
379B 

N 

204 
81 

177 
124 
37 

345 
376 
317 
189 
470 
293 
,023 
366 
677 
350 
210 
341 
439 
]06 
485 
113 
430 
174 
226 
122 
125 
237 
81 

428 
86 
86 

178 



SMALLER B2 UNITS (Cont.) 

Room Type 
No. of 
Units H.P. 

Area S. 
Room Ft, 

2 
1 
1 
2 
2 
1 

2.5 
2.0 
2.0 
3.0 
3.0 
2.0 

381 
472 
474A 
478 
482 
484A 

249 
380 
247 
475 
452 
212 

Jackson Hall - Bldg. 032 (Cont.) 
381 G. E. Thinline, Mod. 1RL92-B26 § Dehumidifier 
472 Chrysler Air Temp., H-16-40GT, 15,000 BTU 
474A Chrysler Air Temp., H-14-40GT, 14,000 BTU 
478 Chrysler Air Temp., H12-40F, 12,300 BTU 
482 Chrysler Air Temp., H12-40F, 12,300 BTU 
484A Chrysler Air Temp., H-18-40GT, 18,000 BTU 

TOTAL - Jackson Hall, Bldg. 032 50 85.0 L:»,099 
Millard Hall - Bldg. 033 
Pipespace A.C. Unit Brunner Compr. Mot. 208V, 1 ph. 1 1.5 12A 283 
3 M Chrysler Air Temp. Imperial, H-18-78, 16,000 BTU 1 2.0 3 185 
3A -jJ Chrysler Air Temp., H-18-78, 17,500 BTU 1 2.0 3A 158 

3B 27 
4A A.C. Unit S-6, Heat-X, Compr. Motor Mod. RCV200 1 2.0 4A . 123 

4 79 
5A Chrysler Air Temp., 17,500 BTU 1 2.0 5A 161 

5 105 
0 Chrysler Air Temp., 1109-72, 8,800 BTU 1 1.0 6 ' 1 9 0 
6 Chrysler Air Temp., H09-72, 8,800 BTU ' 1 1.0 6A 17 
12A A.C. Unit Brunner Blower in Crawlspace 1 1.5 12A 283 
14 Chrysler Air Temp., H19-43, 14,900 BTU 1 2.0 14C 58 

14 175 
14A A.C. Unit Brunner, Compr. Mot, 220V, 3 Ph. .1 2.0 14A 184 
14B Chrysler Air Temp., S10-53, 9,900 BTU 1 1.5 14B 117 
15 Chrysler Air Temp., H21-58, 17,500 BTU 1 2.0 15 535 
15A Chrysler Air Temp., S10-53, 9,900 BTU 1 1.5 15A 122 
16 Chrysler Air Temp., H21-58, 17,500 BTU 1 2.0 16 238 
3 3 A.C. Unit Pathfinder, Mod. P36F, 34,000 BTU 1 3.5 18 747 

18A 38 
19 A.C. Unit Pathfinder, Mod. P24F, 23,000 BTU ea 2 5.0 19 700 
20A Feeders, Mod. 4A12W-5A, 9,000 BTU 1 1.0 20 133 

20A 116 
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SMALLER B2 UNITS (Cont.) -______-__ 
No. of Area >■ :viced 

Room Type Units H.P. Room Sq. Ft. 
Millard Hall - Bldg. 033 (Cont.) 
21 
23A 
23B 
23C 
24 
24A 
27 
29 
2 9A 
1C2A 
104A 

M 
26 3 
105 
109 
111 
124A 
126 
126A 
130 
130A 
131A 
131 
134 
135 
136 
202 
210 
212 
212B 
215A 

A.C. Unit Heat-X, Comp. Motor Mod. RCV2 00 
Chrysler Air Temp,, 16,000 BTU 
Chrysler Air Temp. Imperial, H18-43, 14,900 
Chrysler Air Temp. Imperial, H18-43, 14,900 
Air Temp. Imperial, H18-78, 17,500 BTU 
A n Temp., H16-74, 16,000 BTU 
Chrysler Air Temp., H16-40F, 15,500 BTU 

BTU 
BTU 

G.M. Frigidaire Window Well, 657-10954A22-340-
G.M. Frigidaire Window Well, 657-109S4A22-340-
Air Temp Imperial, H09-72, 8,800 BTU 
Air Temp Imperial, H09-72, 8,800 BTU 
Chrysler Air Temp., H09-72, 8,800 BTU 
Air Temp. Imperial, H09-74, 16,000 BTU 
Chrysler Air Temp., 18,000 BTU 
Chrysler Air Temp., 18,000 BTU 
Chrysler Air Temp., 15,000 BTU 
Chrysler Air Temp., H18-78, 17,500 BTU 
Chrysler Air Temp., 15,000 BTU 
Chrysler Air Temp., HJ8-7S, 17,500 BTU 
G.E. Thinline Mod. 1RL504C-C1, 9,500 BTU 
Chrysler Air Temp., HO-16-78, 15,000 BTU 
Chrysler Air Temp., 110-16,78, 15,500 BTU 
G.E. Thinline, Mod. 1RH091C-T1, 16,300 BTU 
Air Temp, Imperial, H09-72, 8,800 BTU 
Air Temp. Imperial, H16-74, 16,000 BTU 
Chrysler Air Temp., T28-40G, 28,400 BTU 

•21 
•21 

. 

Carrier Mod. 51JA150260, 15,000 BTU § Dehumidifier 
Model 3-159 

Chrysler Air Temp., 18,000 BTU 
Chrysler Air Temp., 18,000 BTU 
Chrysler Air Temp,, 18,000 BTU 

1 
1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

' 1 
1 
1 
2 
4 
2 
I 
1 
1 

2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
1.0 
1.0 
1.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
2.0 
1.0 
2.0 
2.0 
2.0 
1.0 
4.0 

16.0 

3.0 
2.0 
2.0 
2.0 

21 
2 3A 
23B 
23 
23C 
24 
24A 
27 
29 
2 9A 
102 
104A 
104 
26 
105 
105B-1 
109 
111 
124 § -A 
126 
127 
126A 
130 
130A 
131A 
131B 
134 
135 
136 
202 
210 
212 
212B 
215 $ -A 

405 
126 
299 
88 
284 
4 39 
14* 
241 
224 
113 
407 
S5 
139 
2 55 
494 
24 
357 
357 
220 
216 
127 
126 
600 
214 
224 
224 
211 
257 
834 

1,217 

219 
481 
347 
197 



SMALLER E2 UNITS (Cont.) 

Room Type 
No. of 
Units H.P. 

Area be ' 
Room S1 icea 

Millard Hall - Bldg. 033 (Cont.) 
218 
221 
224 
225 
228 
255 
2 39A 
307 
517 
32 6 
328 
330 
334 3 
5 - „ 0° 
536A 

33 9 
33 9A 
129 
227A 
227B 
227C 

340 

Chiysler Air Temp., 18,000 BTU 
Chrysler Air Temp., 18,000 BTU 
Carrier, Mod. 51JA150260, 15,000 BTU 
Carrier, Mod. 51JA150260, 15,000 BTU 
Chrysler Air Temp., 11,000 BTU 
Chrysler Air Temp., H18-40GT, 18,000 BTU 
Chrysler Air Temp., H18-40GT, 18,000 BTU 
Chrysler Air Temp., H19-43 S H19-63, 15,500 
G.E., 1R192-B26, 18,000 BTU 
Chrysler Air Temp. Imperial, 14,900 BTU 
Chrysler Air Temp. Imperial, 14,900 BTU 
Chrysler Air Temp. Imperial, 14,900 BTU 
Chrysler Air Teirn. Imperial, 14,900 BTU 
Chrysler Air Temp. Imperial, 14,900 BTU 
Chrysler Air Temp. Titan, Mod. 128-74, 27,0 

G.E. Mod. 1R192-B26, 18,000 BTU 
A.C. Unit Fodders, Mod. C924A5 (in false ce 
Chrysler Air Temp., H18-98, 17,500 BTU 
Chrysler Air Temp., 1115-84, 15,000 BTU 
Chrysler Air Temp., 1116-84, 15,000 BTU 
Chrysler Air Temp., H16-84, 15,000 BTU 

G.E. Mod. 1R192-B26, 18,000 BTU 

BTU ea, 

000 BTU 

ceiling) 

343 Imperial, 15,000 BTU 
343A Imperial, 15,000 BTU 
4G2 Chrysler Air Temp. Upright, 7,500 BTU 
405 G.E., Mod. 1R190-26, 16,000 BTU $ G.E., 15,000 BTU 
406 Chrysler Air Temp., C08-72, 7,500 BTU 
409 Chrysler Air Temp., 16,000 BTU 

Ft 

1 
1 
1 
2 
1 
3 
1 
2 
1 
1 
1 
1 
2 
2 
2 

1 
1 
2 
1 
1 
1 
2 

1 
1 
1 
2 
3 
2 

2.0 
2.0 
2.0 
4.0 
1.5 
6.0 
2.0 
4.0 
2.0 
2.0 
2.0 
2.0 
4.0 
4.0 
6.0 

2.0 
2.0 
4.0 
2.0 
2.0 
2.0 
4.0 

2.0 
2.0 
1.5 
4.0 
3.0 
4.0 

218 
221 
224 
225 
228 
235 
239A 
307 
317 
326 
328 
330 
334 
334A 
336 
336A 
336C 
339 
339B 
129 
227A 
227B 
227 
227C 
340 
340A 
340B 
343 
343A 
402 
405 
40S 
409 

604 
525 
353 
631 
247 
873 
224 
S10 
382 
297 
243 
109 
577 
71 
234 
102 
108 
285 
116 
892 
150 
143 
161 
265 
254 
77 
64 
555 
85 

422 
520 
503 
531 
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SMALLER B2 UNITS (Cont.) 

Room Type 
Millard Hall- Bldg. 033 (Cont.) 
410 
414 
418 
420 
424A 
424B 
424C 
424D 

430^ 
4 34 NO 
435 

436A 

44 0 
44 0A 
450 
"46 2 

Chrysler Air Temp., C08-72, 7,500 BTU 
G.M. Frigidaire Lone Star, 18,000 BTU 
Chrysler Air Temp., C10-22, 7,500 BTU ea. 
Chrysler Air Temp., C19-22, 7,500 BTU ea. 
Air Temp., C08-72, 7,500 BTU 
Air Temp,, C08-72, 7,500 BTU 
Air Temp., C08-72, 7,500 BTU 

Air Temp., C08-72, 7,500 BTU 

Chrysler Air Temp. Upright, 7,500 BTU 
Chrysler Air Temp. Upright, 12,300 BTU 
A.C. Unit Trane, H203A, Cond. Mod. 1/3HP 

Chrysler Air Temp., H16-84, 16,000 BTU 

Carrier, Mod. 51JA130250, 13,000 3TU 
Air Temp. Imperial, 15,800 BTU 
Chrysler Air*Temp. Upright, 16,000 BTU ea. 
Chrysler Air Temp., C08-82, 7,500 BTU 

TOTAL - Millard Hall, Bldg. 033 
Owre Hall - Bldg. 054 

19 
1 f.'A 
21 
132 
146 
150 
210A 

Chrysler Air Temp., H19-43, 14,900 BTU 
Tedders, 4A12W-5A, 9,000 BTU 
Chrysler Air Temp., H21-58, 17,500 BTU 
Air Temp. Imperial, Hll-72, 11,000 BTU 
Chrysler Air Teim., 16,000 BTU 
G.E, Thinline, M2MA2-26 
Chrysler Air Temp., H16-84, 15,500 BTU 

No. of 
Units H.P. 

,123 224.0 

Area 
Room 

■ _ _ _ _ _ _ _ _ 

:-q. Ft 

3 
1 
3 
3 
2 
1 
1 
1 

2 
1 
1 

, 2 

2 
1 
2 
2 

3.0 
2.0 
3.0 
3.0 
2.0 
1.0 
1.0 
1.0 

3.0 
1.5 
1.0 
4.0 

3.0 
2.0 
4.0 
2.0 

410 
410A 
414 
418 
420 
424A 
424B 
424C 
424 
424D 
424E 
424F 
430 
434 
435 
4 35A 
436 
436A 
436B 
440 
440A 
450 § -B 
462 

535 
U S 
228 
511 
482 
348 
148 
103 
377 
142 
64 
155 
860 
477 
455 
123 
133 
2 7 5 
126 
511 
159 

1,593 
538 

54,946 

2 
1 
1 
1 
1 
1 
1 

4.0 
1.0 
2.0 
1,5 
2.0 
1.0 
2.0 

19 
19A 
21 
132 

. 146 
150 
210A 

576 
189 
371 
225 
240 
533 
170 
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SMALLER B2 UN'ITS (Cont.) 

Room _______ 
No. of 
Unit H.P. Room 

Area _LI /iced 
g. Ft. 

Owre Hall - Bldg. 054 (Cont.) 
21 OC 
210D 
210E 
210F 
214 
221 
22 5A 

Chrysler Air Temp., H16-84, 15,500 BTU 
■Chrysler Air Temp., H16-84, .15,500 BTU 

BTU 
BTU 

221 

Chrysler Air Temp., H16-84, 15,500 
Chrysler Air Temp., H16-84, 15,500 
Chrysler Air Temp., H09-20F, 8,800 BTU 
Air Temp. Imperial H18-78, 17,500 BTU i 
Air Temp. Imperial H18-78, 17,500 BTU 
Upright Carrier, 5CK4A179 

ea. 

536 

Chrysler Air Temp., H16-40G, 18,000 BTU 
Chrysler, H18-S8, 17,500 BTU 
Chrysler Air Temp., T28-40G, 28,400 BTU 
Upright Air Temp., 725-US, Ser. 24212 

Upright Brunner A.C, 202E375 

ea, 

TOTAL - Owre Hall, Bldg. 054 
Powell Hall - Bldg. 055 
14C2 
3303 
3305 
3507 
3313 
3519 
33 21 
5302 
5303 

Amer. Standard, CP-2V-1, Electro Hydronic 
Chrysler, H10-84, 9,600 BTU 
Chrysler, H10-84, 9,600 BTU 
Chrysler, II10-S4, 9,600 BTU 
Chrysler, H10-84, 9,600 BTU 
Chrysler, H10-84, 9,600 BTU 
Chrysler, H10-84, 9,600 BTU 
Chrysler, H10-84, 9,600 BTU 
Chrysler, H10-84, 9,600 BTU 

Ref. 22 

1 
2 
1 
1 
1 
2 
1 
1 
1 
2 
2 
1 

1 

2.0 
4.0 
2.0 
2.0 
1.0 
4.0 
2.0 
3.0 
2.0 
4.0 
8.0 
2.0 

2.0 

210C 
210D 
210J 
210E 
210F 
214 
221 
2 2 3A 
221B 
225 
226 
242C 
303 
314 
519 
519A 
519B 
519C 
519D 
536 

154 
444 
333 
161 
190 
150 

1,048 
500 
31 
454 
_ -r J 
337 
227 
464 
642 
81 
96 
120 
52 
224 

25 53.5 8,257 

1 2.0 
1 1.0 
1 1.0 
1 1.0 
1 1.0 
1 1.0 
1 1.0 
1 1.0 
1 1.0 

1404 
3303 
3305 
3307 
3313 
3319 
3521 
5302 
5303 

158 
167 
172 
172 
172 
172 
172 
198 
186 
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SMALLER B2 UNITS (Cont.) 

Room Type 
No. of 
Units H.P. 

Area >-..•,-viced 
Room y-n Ft. 

Powell Hall - Bldg. 055 (Cont.) 

5304 
5505 
5 307 

Chrysler, 
'Chrysler, 
Chrysler, 
Chrysler, 

H10-
H10-
K10-

84 
84 
84 

H10-84 

9,600 BTU 
9,600 BTU 
9,600 BTU 
9,600 BTU 

TOTAL - Powell Hall, Bldg. 055 

Heart Hospital - Bldg. 069 

412 
414 
416 

^417 
^421 
425 
450 
454 
456 

G. E. Thinline 
G. E. Thinline 
Air Temp. Imperial 
Chrysler Air Temp. 
Air Temp, Tmocrial 
Air Temp. Imperial 
G. M. Frigidaire 
G. E., 1R71NA1-26 
Westinghouse 2 00 

T28-40G, 28,400 BTU 

TOTAL - Heart Hospital, Bldg. 069 

Mayo Memorial - Bldg. 074 

C304 
C30S 
C309 

C309-
C311 
C312 
C313 
C315-
C317 
C318 

2 

1 

Chrysler, H10-84, 9,600 BTU 
RCA "One Hundred" 
G. E., RD 808B, 16,500 BTU 

Chrysler Air Temp., 1109-82, 
G.E., 1R192-B26, 18,000 BTU 
Chrysler Air Temp., H09-72, 
Chrysler, H10-84, 9,600 BTU 
Carrier, 51JA150260, 15,000 
Chrysler Air Temp., H07-10F, 

8,800 BTU 

8,800 BTU 

BTU 
6,500 BTU 

Chrysler Air Temp., H18-88, 11,000 BTU 

1 
1 
1 
1 

1.0 
1.0 
1.0 
1.0 

5304 
5305 
5307 
5313 

226 
210 
2 01 
201 

13 

10 

14.0 

1 
2 
1 
1 
1 
1 
1 
1 
1 

1.5 
3.0 
1.5 
4.0 
1.5 
1.5 
1.5 
1.0 
2.0 

412 
414 
416 
417 
421 
425 
450 
4 54 
456 

17.5 

2,407 

198 
497 
391 
480 
187 
172 
163 
164 
409 

2,661 

1 
1 2 

1 
1 
1 
1 
1 
1 
1 

1.0 
1.5 
4.0 

1.0 
2.0 
1.0 
1.0 
2.0 
.5 

1.5 

C304 
C305 
C309-1 
C309-3 
C309-4 
C309-2 
C311 
C312 
C313 
C315-1 
C317 
C318 

192 
145 
100 
13 

455 
105 
168 
172 
166 
211 
168 
165 



SMALLER B2 UNITS (Cont.) 
-13-

Room Type 
No. of 
Units 

Area Scr:-iced 
H.P. Room Ft 

Mayo Memorial - Bldg. 074 (Cont.) 
C320 
C381 
C384 
C386 
C388 
C589 
C391 
C394 

C396 
B507, 508 
B512-1 
B518 
B518-1 
B518-5 
B518-8 
B520-1 
B5 2 4 
B525-2 
B5 71-1 
B580 
B584-2 
BS8 8 
B592 
B590-1 
J.5D0-2 
CS04-2 
C504-3 
C504-4 
C504-6 

y-1 

oo to 

Carrier 51JA130250, 15,000 BTU 
C-hrysler Air Temp., Hll-72, 17,500 BTU 
Chrysler Air Temp., H18-40F, 18,000 BTU 
Westinghouse, RW202D2 
Carrier, 51JA130250, 15,000 BTU 
G. E. Thinline, 1R1180-1B-T1, 16,300 BTU 
Chrysler Air Temp., H18-98, 17.500 BTU 
Chrysler Air Temp. 

Carrier 51JA150260 
Chrysler Air Temp. 
Gibson, No. 510-15B 
Chiysler Air Temp. 
Remington Wall Uni 
Chrysler Air Temp. 
Chrysler Air Temp. 
Chrysler Air Temp. 
Chrysler Air Temp. 
Chrysler Air Temp. 
Chrysler Air Temp. 
G. E., AGGSG32-DAX 
G. E. Thinline, 15 
Chrysler Air.Temp. 
Chrysler Air Temp, 
Chrysler Air Temp, 
Chrysler Air Temp. 
Chrysler Air Temp, 
Chrysler Air Temp, 
Chrysler Air Temp, 
Chrysler Air Temp. 

H16-40GT, 16,000 BTU 

15,000 
Hll-20, 
, 10,000 
H10-84, 
, K15F5, 
H10-84, 
H10-84, 
H10-84, 
H09-32, 
H09-82, 
H16-40G 
32,000 
000 BTU 
H09-20, 
H09-20, 
H09-20, 

BTU 
11,000 BTU 
BTU 
9,600 BTU 
14,000 BTU 
9,600 BTU 
9,600 BTU 
9,600 BTU 
8,800 BTU 
8,8 00 BTU 
, 16,000 BTU 
BTU 
8,800 BTU 
8,800 BTU 
8,800 BTU 

ea 

H09-20, 8,800 BTU 
H09-20, 8,800 BTU 
H09-20, 
H09-20, 

8,800 
8,800 

BTU 
BTU 

H09-20, 8,800 BTU 

1 
3 
1 
1 
1 
1 
1 
1 

1 
3 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

2.0 
6.0 
2.0 
1.5 
2.0 
2.0 
2.0 
2.0 

2.0 
4.5 
1.5 
1.0 
2.0 
1.0 
1.0 
1.0 
1.0 
1.0 
2.0 
4.0 
2.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 
1.0 

C320 
C3S1 
C3S4 
C3S6 
C388 
C339 
C391 
C393 
C394 
C395 
C396 
B507, 508 
B512 
B512-1 
B518 
B51S-1 
B518-5 
B518-8 
B520-1 
B524 
BS25-2 
E571 
B571-1 
B580 
B584-2 
B588 
BS92 
B590 
B590-1 
E590-2 
C504-2 
C504 
C504-3 
C504-4 
C504-6 

204 
517 
165 
339 
1S1 
277 
325 
157 
155 
166 
321 
891 
119 
153 
322 
286 
105 
105 
134 
181 
104 
78 
84 
416 
122 
251 
236 
169 
104 
111 
85 
15S 
85 
158 
90 
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SMALLER B2 UNITS (Cont.) 

Room i_.E__. 
No. of 
Units H.P. Room 

Area ,,c c -■ JLced 
Ft 

Mayo Memorial - Bldg. 074 (Cont.) 

C5 94 
C596-1 

C596-2 
C5 9S 
A611 
A614 
A67 2 
36 92-1 
901-1 
901-2 
910 
915 

CO 

G. E. Thinline, 1R61PA1-16, 7,000 BTU 
CJ. E. Thinline, 1RL501A-A1, 6,200 BTU 

G. E. Thinline, 1RL301A-A1, 6,200 BTU 
G. E. Thinline, lRglPAl-16, 7,000 BTU 
Chrysler Air Temp., H16-94, 15,500 BTU 
Air Teir.D. Titan-, T28-74, 27,500 BTU 
Tedders ACD 12E2A, 12,000 BTU 
Chrysler Air Temp., H16-94, 14,400 BTU 
G. E. Thinline, 1RH901C-T1, 16,300 BTU 
Chrysler Air Temp., H18-406, 18,000 BTU 
G. E. Thinline, 1R891-B26, 16,000 BTU 
G. E., Mod. PJ1801B-T1, 16,300 BTU 

G. E. Thinline, 1R192-B26, 18,000 BTU 
Chrysler Air Temp., S184KF, 18,000 BTU 

G. E. Thinline, LR192-B2, 18,000 BTU 
G. E. Thinline, 1R192-B26, 18,000 BTU 

G. E. Thinline, 1RS91SA26, 16,000 BTU 
G. E. Thinline, 1RHS91S-A26, 16,000 BTU 
Chrysler Air Temp., 16,000 ETU 
Koldwave A.C. Unit Self-Contained 

Carrier, 51Lal543, 14,000 BTU 

Carrier 51Lal543, 14,000 BTU 
Chrysler Air Temp., 16,000 BTU 
Chrysler Air Temp,, Sll-61, 6,500 BTU 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
2 
1 
2 
1 
1 
1 
2 
1 
2 
1 
4 

1 
1 
1 

1.0 
1.0 
1.0 
1.0 
2.0 
3.0 
1.5 
2.0 
2.0 
2.0 
4.0 
2.0 
4.0 
2.0 
2.0 
2.0 
4.0 
2.0 
4.0 
2.0 
8.0 

2.0 
2.0 
1.0 

C594 
C596 
C596-1 
C596-2 
C598 
A611 
A614 
A672 
B692-1 
901-1 
901-2 
910 
915 
915-1 
92 0 
923 
923-1 
925 
927 
927-1 
930 
933 
933-1 
953 
953-1 
960 
960-2 
960-3 
960-4 
960-7 
959 
960-8 
1001-1 
1008 

225 
154 
99 
99 
182 
340 
332 
925 
224 
157 
219 
540 
153 
90 

2 96 
200 
125 
222 
178 
126 
393 
163 
250 
116 
94 
602 
53 
53 
54 
89 
122 
241 
212 
143 
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SMALLER B2 UNITS (Cont.) 

Room 
_______ 

No. Of 
U n i t s 

1 
2 
1 
1 
1 
1 
1 

1 
1 
1 
1 

1 
1 
1 
1 
1 
2 

H . P . 

2 . 0 
4 . 0 
1.5 
1.5 
4 . 0 
4 . 0 
2 . 0 

2 . 0 
2 . 0 
2 . 0 
2 . 0 

1.5 
1.0 
1.0 
1.0 
1.0 
4 . 0 

Area Serviced 
Room So. Ft 

Mayo Memorial - Bldg. 074 (Cont.) 
1010 
1015 
1020 
1022-.. . 
1025 

1027 
1030 
1035-1 
1040 
1045-4 

^1045-5 
1045-6 
1405 
1439 
1038-2 
1050 

Chrysler Air Temp., H18-9S, 17,500 
Chrysler Air Temp., H18-98, 17,500 
Chrysler Air Temp., 12,300 BTU 
Chrysler Air Temp., 12,300 BTU 
G. E."Thinline, 1RH801B-T1, 16,300 
Chrysler Air Temp., 18,000 BTU 
Chrysler Air Temp., H18-98 17,500 

BTU 
BTU 

BTU 
BTU 
BTU 16,300 

BTU 
16.300 BTU 

G. E. Thinline, 1RH801B-T1, 
Chrylser Air Temp., 16,000 
G. E. Thinline, 1RH801B-T1, 
Chrysler Air Temp., H18-406, 18,000 BTU 

1R6815A, 13,000 BTU 
Chrysler Air Temp. 
Chrysler Air Temp., H10 
Chrysler, K09-72, 8,800 
Chrysler Air Temp., H09 
Chrysler Air Temp., H18 

9,600 BTU 
94, 9,600 BTU 
BTU 
82, 8,800 BTU 
1840F, 18,000 BTU ea, 

TOTAL - Mayo Memorial - Bldg. 074 
Lyon Laboravories - Bldg. 079 
70 
162 
163 
165 
167 
182 
262 
262A 
263 
264 
265 

'•'Chrysler Air Temp., H10-84, 9,600 BTU 
'Air Temp. Imperial, H18-78, 17,500 BTU 
Air Temp. Imperial, H16-74, 16,000 BTU 
Air Temp., H16-74, 16,000 BTU 
Chrysler Air Temp., H18-40F, 18,000 BTU 
Chrysler, H16-84, 15,500 BTU 
Chrysler, C08-82, 7,500 BTU (upright) 
Upright A.C. Brunner, Comp. Mod. WC33FC, 1/2 KP fan 
Air Temp. Imperial, H16-74, 16,000 BTU 
tedders, Mod. 69-DG-25306208 
Chrysler Air Temp., 15,000 BTU 

96 

1 
3 

161.0 

0 
0 
0 
0 
0 

1.0 
1.0 
1.0 
2.0 
1.0 
2.0 

1010 164 
1015 420 
1020 . 160 
1022 164 
1025 87 
1025 87 
1027 211 
1027-1 64 
1030 363 
1038-1 130 
1040 246 
1045-4 34 
Serv. Corr. 148 
1045-5 53 
1045-6 53 
1405 167 
1439 156 
1038-2 110 
1050 736 

70 
162 
163 
165 
167 
182 
262 
262A 
263 
264. 
265 

20,496 

64 
1,169 

276 
212 

1,094 
299 
217 
94 

251 
310 
318 
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SMALLER 32 UNITS 

Room Type 

(Cont.) 
No. of 
Units H.P. 

Area Sc-
Room ft 

Lyon Laboratories - Bldg. 079 (Cont.) 
266 Chrysler Air Temp., H11-20F, 11,000 BTU 1 1.5 266 166 
269 Air Temp. Imperial, H16-74, 16,000 BTU 1 2.0 269 175 
272 Chrysler Air Temp., H11-20F, 11,000 BTU 1 1.5 272 306 
27 4A A.C. Unit #13, McQuay Comp, Cope//̂ a.-37 ,000 BTU/ 

Ref rig. Freon 12 *"«• 1 3.0 274 218 
275 Air Temp. Imperial, H16-74, 17,500 BTU 1 2.0 275 217 
277 Air Tesr.D. Imperial, 15,800 BTU 2 4.0 277 351 
280 Chrysler Air Temp., 11,000 BTU 1 1.5 280 248 
2S1 Air Temp. Imperial, 15,000 BTU 1 2.0 281 206 
2nd fir 
Corridor A.C. Unit Westinghouse, Ref. 12 condenser on roof 1 2.0 270 161 

271 521 
37OH, A.C. Unit #14, Mod. CU7 0W, 5 Ton 1 4.5 37 0 585 
46lg Air Temp. Imperial, H16-74, 16,000 BTU 2 4.0 461 429 

461-A 57 
464 Chrysler Air Temp., C08-92, 7,500 BTU 2 2.0 464 313 
477 Air Temp. Imperial, C10-41, 5,800 BTU _3 3^0 477 35_S 

TOTAL - Lyon Labs. - Bldg. 079 34 58.0 },615 
608 Oak Street - Bldg. 085 
1st fir. Chrysler Air Temp., H18-78, 17,500 BTU 2 2.0 1st fir. 1,184 

Chrysler Air Temp., 1112-74, 12,300 BTU 1.5 
2nd fir. Chrysler H16-74, 15,000 BTU ea. _5 10.0 2nd fir. 1,006 

TOTAL - 608 Oak Street - Bldg. 083 ' 7 13.5 2,190 

Jackson-Cv/re Addition - Bldg. 114 
262 Chrysler, 1110-84, 9,600 BTU 
445 Chrysler Air Temp., 18,000 BTU 
45IA Chrysler Air Temp., 8,800 BTU 

1 
1 
1 

1.0 
2.0 
1.0 

262 
445 
451A 

377 
548 
200 



SMALLER B2 UN'ITS (Cont . ) 

Room Type 

Jackson-Owre Addition - Bldg. 114 (Cont.) 

452 Chrysler Air Temp., H16-40GT, 16,000 BTU 
456 -Chrysler Air Temp., H14-409, 14,000 BTU 

Chrysler Air Temp., H14-40GT, 14,000 BTU 
464 Chrysler Air Temp., H09-20F, 8,800 BTU 

TOTAL - Jackson-Owre, Bldg. 114 

No. of Area ;., ■ 'iced 
Units H.P.. Room ::i>. Ft. 

1 2.0 452 402 
2 2.0 456 753 

2.0 
2 2_10 464 515 

8 12.0 2,795 

M 
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SURVEY OF CI LARGER UNIT INDIVIDUAL AIR CONDITIONING INSTALLATIONS OF UNIVERSITY HOSPITAL AREA 

(Larger Units 5-50 HP) 

No. of Area Serv 
Loom Type Units H.P. Room . Ft. 
Hospital - Bldg. 029 
B164 Chrysler Air Temp. w/Comnressor 1 7.5 B254 172 

B255 280 
D195 A.C. Kennard CT20, Mtr. 2 HP/Compressor 20 HP 1 22.0 Sta. 64 J,213 
Sta. 61 Upright A.C. Carrier Compr. built-in 1 7.5 C652 805 

Unit Baker, Compr. fan motor 1.5 HP 1 20.0 C632 45 
C635 91 
C363 43 
C637 89 

H- C638 81 
™ C643 253 

C644 S5 
C64 5 6 7 
C646 ' 107 
C647 168 
C648 152 
Corr. 195 

W.Attic Trane A.C. Unit S-2, 37.5 ton. Serves Rms. A620, 
A623, A624, A625, A627, A628, A631, A634, A635, 
A638, A652, A654, A656, A658, A659, A660, -1, -2, 
-5, A662, A663 $ corr. (1,280 sq.ft.) 1 7.5 Sta. 68 4,566 

W.Attic Trane A.C. Unit S-l, 37.5 ton. Serves Rms. A265, 
-1, -2, -3, -4, A267, A268, A269, -1, -2, -3, -4, 
corr., D254, D260, -1, -2, -3, -4, -5, -6, -7, 
-8, -9, -10, -11, -12, -13, -14, D275, D278, D279 
Corr., D350, D352, -1, -2, -3, -4, -6, -7, -8, 
-9, -10, D360, -1, -2, -3, -4, D351, -1, § Corr. 1 7.5 W.Clinic 7,140 
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LARGER CI UNITS 

CO 00 

No. of Area /Serviced 
Room Type Units H.P. Room Sq. Ft. 
Powell Hall - Bldg. 055 
1111A 15 ton A.C. unit by R.G. Products, Inc., Mod, No. 

CC-15-WC-S, 2 compressors 7.5 hp each, fan 5 HP 
condenser on 4th floor balcony 1 20.0 1111 338 

1111-A 853 
1111-B 106 
1111-C 149 
1111-D 285 
1111-E 301 
1111-F 204 

Hospital - Bldg. 074 
825-3A Custom made fan units, 2 compressors, Brunner, 1 G.E. 3 12.0 815 259 

815-3 163 
833 392 

TOTAL - Hospital Area 10 104.0 26,600 
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SURVEY OF C2 LARGER UNIT INDIVIDUAL AIR CONDITIONG 

INSTALLATIONS IN MEDICAL SCHOOL BUILDINGS 
(Larger Units 5-50 HP) 

494 Bush Cooling Unit (Compr. in S84) 
298 A.C. Unit TECUMSEH, compr. RA99132-2 

No. of Area Serviced 
Room ,Type Units H.P. Room Sq. Ft, 
Physical Plant - Bldg. 029 
B151 Todd Amph. A.C. Unit #3, Bishop, Size 1.75 fan 

motor 2 HP, compressor Brunner W2MO-FH 
D214-1A Eustis Amph. A.C. Unit #2, fan motor Wagner 1.5 HP, 

Compressor Brunner WHX20000FH 
C630 A.C. Barkow CK53A, compressor CLA502-53 § condenser 

on roof 1 HP 

r-oo _ > . 

Total - Bldg. 029 3 50.0 4,073 
Jackson Hall - Bldg. 052 
S-84 Dunham-Bush Cooling Unit, compr. 10 HP in S-84, 

Refrigerant #12 

r-l 

1 
1 

22.0 
22.0 
6.0 

C231 
D230 
C667 
C667-1 
C667-2 
C667-3 
C667-4 

1*617 
1,764 
294 
95 
128 
53 
122 

1 

1 
1 

10.0 

5.0 
5.0 

84A 
84B 
84C 
88 
88A 
88C 
494 • 
28'8A 
288B 
288C 

175 
317 
80 
67 
310 
113 
271 
166 
125 
176 

TOTAL - Bldg. 032 3 20.0 1,800 
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C2 LARGER UNITS (Cont.) 

No . of Area ' _ viced~ 
Room Type Units H.P. Room " c:q. Ft, 
Millard Hall - Bldg. 053 
30 Fan S-7 compr. Mtr, RC0500 _1 5.0 . 30 542 

TOTAL - Bldg. 033 1 5.0 542 
Powell Hall - Bldg. 055 
5327 AAF SC/Nelson/Aire, self-contained cabinet unit 

208V, 20A. 1 5.5 5327 166 
6327 AAF SC/Nelson/Aire, self-contained cabinet unit 

208V, 20A _1 5JL5 6327 166 
TOTAL - Bldg. 055 2 11.0 332 

Variety Club Heart Hospital - Bldg. 069 
505ME Fan #29 Compr. Brunner § Pump .5 HP 
P.H. 605 Carrier Reciprocating Chiller 
r-

o 

1 
1 

7.5 
50.0 

! 

419A 
501 
502 
503 
504 
508 
513 
513-A 
514 
517 
518 
520 
523 
527 
528 
530 
531 
535 
535-B 
535-C 
550 
551 

252 
43 
26 
39 
334 
256 
94 
261 
344 
353 
37 
956 
139 
456 
128 
162 
302 
130 
55 
24 
33 
521 
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LARGER C2 UNITS (Cont.) 

Room Type 
No. of 
Units H.P. 

-

Area .Serviced 
Room Sq. Ft. 

Variety Club Heart Hospital - Bldg. 069 (Cont.) 
P.H. Carrier Reciprocating Chiller 

£ TOTAL - Bldg. 069 
Mayo Memorial - Bldg. 074 
029/E. A.C. Unit #94 Trane, Model RAS-63A, condensing unit. 
Attic 208V, 3 ph., 24.3A, 14.5 HP, condenser fan 2A, 

1/2 HP 

943 A.C. Unit #95, Carrier Mod. 06ED150430 Cond. Unit, 
71A 

1060 A.C. Unit #62 Compr. Brunner Rm. 1670, Mod. R5002 

50.0 

57.5 

15.0 

14.0 

10.0 

554 
554-A 
560 
560-A 
560-B 
562 
565 
565-A 
565-B 
56S-C 
S65-D 
566 

214 
36 
147 
58 
89 
67 
185 
73 
83 
57 
100 
345 

6,399 

A616 
A618 
A664 
A665 
A667 
A669 
940 
940-2 
940-3 
942 
945 
945-1 
1055 

202 
215 
127 
125 
118 
47 
58 
110 
48 
224 
468 
65 
467 



LARGER C2 UNITS (Cont.) 
-23-

Room Type 
No. of 
Units 

Area Serviced 
H.P. Room Ft 

Mayo Memorial - Bldg. 074 (Cont.) 
1060 A.C. Unit #62 compr. Brunner Rm. 1670 Mod. R5002 

1128 A.C. Unit #26 Niagara Blower Fan Mod. 622, 2 compr, 
5 2 condensers (25 HP, 15 HP, 2-1/3 HP) 

1155 

1510 § 
M 1517 
CD 
1510 $ 
1515 

A.C. Unit Dunham Bush, compr. 15 HP Rm. 1128 1 
(conditioning discontinued) 

A.C. Unit #80 Mod. #16K5FC4809, compr. Brunner R51002 1 

A.C. Unit #81 Mod. Recold AR70 compr. Brunner 
E1000M5Fh, 10 HP 

15th fir. Trane A.C. Unit #86, Mod. RAS-12, 7 ton fan 2HP, 
Corr. condensing unit on roof 12 HP, 2 compressors, 

14 HP each 

TOTAL - Bldg. 074 
Lyon Laboratories - Bldg. 079 
64MB. A.C. Unit § Compressor Brunner in S-61 

10.0 

42.5 

5.75 

10.75 

28.0 

116.0 

10.0 

1061 
1061-2 
1061-3 
1020-4 
1125 
1132-1 
1134 
1135-1 
1135-3 
1138-1 
1155 
1155-1 
1155-2 
1414 
1415 
1416 
1521 
1522 
1522-1 
1535 
1524 
1525 
1526 
1528 
1529 
1530 
Corr. 

270 
65 
65 
87 
94 
55 
44 
40 
52 
86 
142 
22 
28 
400 
197 
92 
190 
238 
39 
599 
191 
212 
197 
179 
182 
135 
451 

6,626 

64A 
64B 
64C 

.97 
115 
102 



•24-
LARGER C2 UNITS (Cont.) 

Room Type 
No. of 
Units H.P. 

Area Scr 
Room 

Lyon Laboratory - Bldg. 079 (Cont.) 
65ME A.C. Unit Buffalo (Fan S-1) plenum type V.P.C. 

- Size G 1833, N-20506, 5 HP compr. Brunner 30 HP 
270 A.C. Unit #11, Copeland, Mod. PRA1-0750-ALT-202, 

Fan 2 HP, 40,000 BTU, Compr. 7.5 HP on roof 
Roof A.C. Unit #12, McQuay, Mod. AHR038CD, Refr. #22 

38 Ton 

Ft 

1 

1 
1 

35.0 

9.5 
25.0 

* 

sub bsmnt. 
rooms 

Corr. 
270 
462 
463 
466 
467 
467-A 
467-B 
468 
470 
471 
472 
474 
475 

5,744 
. ,612 
2,477 

174 
255 
266 

: ,134 
121 
101 
380 
206 
34 0 
168 
295 
546 

h-I CD CO 

TOTAL - Bldg. 079 4 79.5 ',,131 
Jackson-Owre- Bldg. 114 
448 2 Ton Trane Mod. BHSC2, Condensing Unit 24,000 BTU 1 3.7 446 164 

446-A 104 
446-B 57 
446-B1 53 
448 79 
450-A 88 

453 3 Ton Trane (felling Mounted, 36,000 BTU JL 6^5 453 568 

TOTAL - Bldg. 114 2 10,2 J ,113 



1.7 BUILDING SECTOR ENERGY PROFILES 

The following graphs and data were generated by using an existing 

computer program which tabulates and correlates monthly meter readings 

for energy billing and conservation programs. Since steam usage is the 

primary service requirement as far as ICES is concerned we have developed 

by key sector the monthly steam usage profiles. Various key sectors have 

been combined to show overall usage. The profiles are clearly marked as 

to key sector and the buildings tabulated within the sector. 

Under separate cover the University is also providing copies of 

its accum_lated electrical and _team billing program. The prograiti provides 

further information about individual buildings. 

Additional sector service requirements are provided throughout the 

report. 

The electrical data was compiled from maintenance reports. 

194 
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A 
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M 
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M 

J 
J 
J 
J 

S 
s S 

J A S 
J A S 
J A S 

0 
0 
0 
0 
0 
0 
0 
0 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

+ 
D * 
D * 
D * 
D * 
D + 
D * 
D * 
li * 
D * 
D + 
D * 
D * 
D * 
V * 
D + 
n * 
D * 
D * 
n * 
D + 
D * 
D * 
D * 
D * 
D 4-

**+***+***+***+***+***+***+***+***+***+***+***+** 
+ + + + + + 4- + + + + + 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
30 DAY ADJUSTED MONTHS FOR YEAR- 1976 

TABULAR DATA OF ENERGY REQUIREMENTS 
MONTH STEAM LOAD(LBS) 

JAN 1976 
FEB 1976 
MAR 1976 
APR 1976 
MAY 1976 
JUN 1976 
JUL 1976 
AUG 1976 
6EP 1976 
OCT 1976 
NOV 1976 
DEC 1976 

15,460,000. 
13,560,000. 
12,229,000. 
7,225,000. 
3,947,000. 
1,807.000. 
1,204,000. 
1,208,000, 
2,828,000. 
4,042,000. 

13,557,000. 
15,126,000, 

DATE OF COMPUTER RUN - 77/03/20, 

STEAH LOAD DURATION CURVE 
* + **** + **** + **** + **** + **** + **** + ****+***.*+****+****4* 

1 > 21.504- + 
0 > 21.00+********* 4 
0 > 20.50-f********* + 
0 > 20.00+********* + 
S > 19.504********* + 

> 19.00+********* + 
0 > 18.50+****************** + 
F > IB.004****************** + 

> 17.504****************** + 
L > 17.00+****************** + 
B > 16.50+********************** + 
S > 16.004********************** + 
/ > 15.50+********************** + 
H > 15.00+********************** + 
R > 14.50+********************** + 

> 14.00+********************** + 
> 13.50+********************** + 
> 13.00+'r******************** + 
> 12.50+********************** + 
> 12.00+********************** 4 
> 11.50+********************** + 
> 11.00+********************** + 
> 10.50+********************** + 
> 10.00+************************** + 
> 9.50+*¥************************ + 
> 9,00+************************** + 
> 8.50+************************** + 
> 8.00+************************** + 
> 7,50+************************** + 
> 7.00+************************** + 
> 6.50+************************** 4 
> 6.00+************************** + 
> 5.50+****************************** + 
> 5.00+********************************** + 
> 4.50+fl******************************** + 
> 4.00+********************************** + 
> 3.50+*************************************** + 
> 3.00+*************************************** + 
> 2.50+******************************************* + 
> 2.00+******************************************* + 
> 1.50+***************************************************+ 

* + «*** + **** + ****4 **** + ****+**** + ****+****4 ****+**** + * 
+ + + + + + 
0 20. 40. 60. BO. 100, . 

PERCENT OCCURRENCE 

CONVERSION FACTORS I 
THOUSANDS OF LBS STEAM X 
THOUSANDS OF LBS STEAM X 
THOUSANDS OF LBS STEAM X 

1.048 » MILLIONS OF BUI'S 
7.396 - 1000'B OF LBS 300 F WATER 
.965 » 1000'S OF GALS 300 F WATER 
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0 N 
0 N 
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D * 
D * 
D * 
D * 
D + 
D * 
D * 
D * 
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D + 
D * 
D * 
D * 
D * 
D + 
D * 
D * 
D * 
D * 
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D * 
D * 
D * 
D + 

**+***+***+***+***+***+***+***+***+***+***+***+** 
+ 

JAN 
+ 

FEB 
30 

+ + + 
MAR APR MAY 

DAY ADJUSTED 

TABULAR DATA OF 
MONTH 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 

+ 
JUN 

+ + + 
JUL AUG SEP 

MONTHS FOR YEAR-

+ + 
OCT NOV 

1976 

ENERGY REQUIREMENTS 
THOUSANDS OF BTU 

1 6 , 2 0 2 , 0 8 0 . 
1 4 , 2 1 0 , 8 8 0 . 
1 2 , 8 1 5 , 9 9 2 . 

7 , 5 7 1 , 8 0 0 . 
4 , 1 3 6 , 4 5 6 . 
1 , 8 9 3 , 7 3 6 . 
1 , 2 6 1 , 7 9 2 . 
1 , 2 6 5 , 9 8 4 , 
2 , 9 6 3 , 7 4 4 , 
4 , 2 3 6 , 0 1 6 , 

1 4 , 2 0 7 , 7 3 6 , 
1 5 , 8 5 2 , 0 4 8 . 

'S 

DATE OF COMPUTER RUN - 7 7 / 0 3 / 2 8 , 

+ 
DEC 

0 
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° ENERGY LOAD DURATION CURVE 
*+****+****+*#**+****+****+****+****+****+****+****+* 

M > 23.25-1 + 
I > 22.50+***** 4-
L > 21.75+********* + 
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H > 10.504************************** + 
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> 4.50+********************************** + 
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> 3.00+*************************************** + 
> 2.25+******************************************* + 
> 1.50+***************************************************+ 

* + **** + * * * *+*** *+*** * + * * * * + **** + **** + **** + ****+****+* 
+ + + + + + 
0 2 0 . 4 0 . 6 0 . 8 0 . 100 . 

PERCENT OCCURRENCE 
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**+***+***+***+***+***+***+***+***+***+***+***+** 
+ + + + + + + + + + + + 
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

30 DAY ADJUSTED MONTHS FOR YEAR- 1976 

TABULAR DATA OF ENERGY REQUIREMENTS 
MONTH STEAM LOAD(LBS) 
JAN 1976 4,111.000. 
FEB 1976 3,034,000. 
MAR 1976 2,262,000. 
AFR 1976 623.000. 
HAY 1976 404,000. 
JUN 1976 1,742,000, 
JUL 1976 1,936,000, 
AUG 1976 1,243,000. 
SEP 1976 138,000. 
OCT 1976 1,182,000. 
NOV 1976 3,049,000, 
DEC 1976 3,678,000. 
DATE OF COMPUTER RUN - 77/03/28. 
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**+***+***+***+***+***+***+***+***+***+***+***+** 
4- + + + + + + + + + + + 

JAN FEB MAR AFR MAY JUN JUL AUG SEP OCT NOV DEC 
30 DAY ADJUSTED MONTHS FOR YEAR- 1976 

TABULAR DATA OF ENERGY REQUIREMENTS 
MONTH THOUSANDS OF BTU'S 
JAN 1976 4,308,328. 
FEB 1976 3,179,632. 
MAR 1976 2,370,576, 
APR 1976 652,904. 
MAY 1976 423,392. 
JUN 1976 1,825,616. 
JUL 1976 2,028,928. 
AUG 1976 1,302,664. 
SEP 1976 144,624, 
OCT 1976 1,238,736. 
NOV 1976 3.195,352. 
DEC 1976 3,854,544, 
DATE OF COMPUTER RUN - 77/03/28, 
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JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
30 DAY ADJUSTED MONTHS FOR YEAR- 1976 

TABULAR DATA OF ENERGY REQUIREMENTS 
MONTH THOUSANDS OF BTU'S 
JAN 1976 
FEB 1976 
MAR 1976 
APR 1976 
MAY 1976 
JUN 1976 
JUL 1976 
AUO 1976 
SEP 1976 
OCT 1976 
NOV 1976 
DEC 1976 

20,510,408. 
17,390,512. 
15,186,568, 
8,224.704. 
4,559,048. 
3,719.352. 
3,290,720. 
2,568,648, 
3,108,368. 
5,474,752. 
17,403,088. 
19,706,592. 
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JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
30 DAY ADJUSTED MONTHS FOR YEAR- 1976 

TABULAR DATA OF ENERGY REQUIREMENTS 
MONTH STEAM LOAD(LBS) 

JAN 1976 
FEB 1976 
MAR 1976 
APR 1976 
MAY 1976 
JUN 1976 
JUL 1976 
AUG 1976 
SEP 1976 
OCT 1976 
NOV 1976 
DEC 1976 

19.571,000. 
16,594,000, 
14,491,000. 
7,848,000. 
4.351,000. 
3,549,000. 
3,140,000, 
2,451,000, 
2,966,000. 
5,224,000. 
16,606,000. 
18,804,000. 

DATE OF COMPUTER RUN - 77/03/29. 
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JAN FEB MAR AFR MAY JUN JUL AUG SEP OCT NOV DEC 
30 DAY ADJUSTED MONTHS FOR YEAR- 1976 

TABULAR DATA OF ENERGY REQUIREMENTS 
MONTH STEAM LOADcLBS) 
JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 
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1976 
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1976 
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1976 

57,637 
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54,778 
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DATE OF COMPUTER RUN 77/03/29. 
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JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
30 DAY ADJUSTED MONTHS FOR YEAR- 1976 

TABULAR DATA OF ENERGY REQUIREMENTS 
MONTH THOUSANDS OF BTU'S 
JAN 1976 
FEB 1976 
MAR 1976 
AFR 1976 
MAY 1976 
JUN 1976 
JUL 1976 
AUG 1976 
SEP 1976 
OCT 1976 
NOV 1976 
DEC 1976 

60,403,576. 
47,432,480. 
40,820,648. 
27,012,200, 
27,552,968. 
40.846.848. 
42,486,968. 
41,540,624. 
30.690,680. 
32,506,864. 
46,815,208. 
37,407,344. 

DATE OF COMPUTER RUN - 77/03/29, 
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N 
N 
N 
N 
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N 
N 
N 
N 

+ 
* 

D * 
D * 
D * 
D + 
D * 
D * 
D * 
D * 
D + 
D * 
D * 
D * 
D * 
D + 
D * 
P * 
D * 
D * 
D + 
D * 
D * 
D * 
D * 
D + 

LINAC LAB 
STANDARD OIL BLDG 

POLICE BLDG 
INVENTORY UHSE 

** + *** + ***+*** + *** + *** + *** + *** + *.**+*** + *»* + *** + ** 
+ + + + + + + + + + + + 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
30 DAY ADJUSTED MONTHS FOR YEAR- 1976 

TABULAR DATA OF ENERGY REQUIREMENTS 
MONTH STEAM LOAD(LBS) 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUO 
SEP 
OCT 
NOV 
DEC 

1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 

10,968,000. 
9,643,000. 
8,052,000. 
5,363,000, 
4,057,000, 
3,409,000. 
3,646,000, 
3,391,000, 
3,582,000. 
5,823,000. 
7,521,000, 
9,929,000, 

DATE OF COMPUTER RUN - 77/03/28, 
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13. 
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12. 
12. 
11. 
11. 
10. 
10. 
9. 
9. 
8. 
8. 
7. 
7. 
6. 
6. 
5. 
5. 
4. 

STEAM LOAD DURATION CURVE 
*4****+****+****+****+****+****+****+****+****+****+* 

50+ + 
00+***** + 
50+***** + 
00+***** + 
504********* + 
00+************** + 
50+************** + 
00+************** + 
50+************** + 
00+****************** + 
50+****************** + 
004********************** + 
50+********************** + 
00+********************** + 
50+********************** + 
00+************************** + 
50+************************** + 
00+«***************************** + 
50+¥***************************** + 
00 + ****************************** + 
50+********************************** + 
00+*************************************** + 
50+***************************************************4-*+****+****+****+****+****+****+****+****+****+****+* 

+ + + + + + 
0 20. 40. 60. 80. 100. 

PERCENT OCCURRENCE 

CONVERSION FACTORSI 

THOUSANDS OF LBS STEAM X 
THOUSANDS OF LBS STEAM X 
THOUSAND- OF LBS STEAM X 

1.048 » MILLIONS OF BTU'S 
7.396 - 1000'S OF LBS 300 F WATER 
.965 » 1000'S OF GALS 300 F WATER 
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£B SUFFOKf SERVICES bbKVICE DEMANDS AND LOAD DURATION FOR THE FOLLOWING BUILDINGS! 
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6900 

4600 
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MINERAL RESOURCES SHOPS BLDG 
FOUCHER BLDG 

MONTHLY ENERGY 
HOLMAN BLDG 

USE DATA 
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**+***+***+***+***+***+***+***+***+***+***+***+** 
+ 
JAN 

+ 
FEB 
30 

+ 
MAR 

+ + 
*FR MAY 

DAY ADJUSTED 

TABULAR DATA OF 
MONTH 
JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 

+ 
JUN 

+ + + 
JUL AUG SEP 

MONTHS FOR YEAR-
+ 
OCT 

+ 
NOV 

1976 

ENERGY REQUIREMENTS 
THOUSANDS OF BTU 

11,494,464. 
10,105,864. 
8,438,496. 
5,620,424. 
4,251,736. 
3,572,632. 
3,821,008, 
3,553,768, 
3,753,936, 
6,102,504. 
7,882,008. 
10,405,592. 

'S 

DATE OF COMPUTER RUN - 77/03/28, 
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HALL LINAC LAB POLICE BLDG 
LAB STANDARD OIL BLDG INVENTORY UHSE 

ENERGY LOAD DURATION CURVE 
*+****+****+****+****+****+****+****+****+****+****+* 

16.00+ + 
15.50+***** + 
15.00+***** + 
14.50+***** + 
14,00+*,************ + 
13.50+************** + 
13.00+************** + 
12.50+************** + 
12.004************** + 
11.50+****************** + 
11.00+****************** + 
10.50+********************** + 
10.004********************** + 
9.50+********************** + 
9.00+********************** + 
8.50+********************** + 
8.00 + ************************** + 
7.50+****************************** + 
7.00+****************************** 4-
6.50+****************************** + 
6.00+****************************** + 
5.50+********************************** + 
5.00+******************************************* 4 
4.50+<**************************************************+ 

*4 •**** + ****+**** + **** + **** + **** + ****+**** + ****+****+* 
+ + + + + + 
0 20. 40. 60. 80. 100. 

PERCENT OCCURRENCE 

CONVERSION FACTORS! 
THOUSANDS OF LBS STEAM X 1.048 - MILLIONS OF BTU'S 
THOUSANDS OF LBS STEAM X 7.396 - 1000'S OF LBS 300 F WATER 
THOUSANDS OF LBS STEAM X .965 - 1000'S OF GALS 300 F WATER 
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ENERGY USE DATA 
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**+***+***+***+***+***+***+***+***+***+***+***+** 
+ + + + + + + + + + + + 

JAN FEB MAR AFR MAY JUN JUL AUG SEP OCT NOV DEC 
30 DAY ADJUSTED MONTHS FOR YEAR- 1976 

TABULAR DATA OF ENERGY REQUIREMENTS 
MONTH STEAM LOAD(LBS) 
JAN 
FEB 
MAR 
AFR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 

8,164,000. 
6,652.000. 
5,632,000. 
3,333,000. 
1,726,000. 
651,000. 
625,000. 
597,000. 

1,417,000, 
3,206,000. 
5,583,000, 
7,487,000, 

DATE OF COMPUTER RUN - 77/03/28, 

STEAM LOAD DURATION CURVE 
*+****+****+****+****+****+****+****+****+****+****+* 
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50+************************** + 
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50+****************************** + 
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50+****************************** + 
00+********************************** + 
50 + *,.************************************* + 
00+t************************************** + 
50+***************************************************+ 

* + **** + **«» t**** + **** + **** + **** + **** + ****+**** + **** + * 
+ + + + + + 
0 20. 40. 60, 80. 100. 

PERCENT OCCURRENCE 

CONVERSION FACTORS! 
THOUSANDS OF LBS STEAM X 
THOUSANDS OF LBS STEAM X 
THOUSANDS OF LBS STEAM X 

1.048 - MILLIONS OF BTU'S 
7.396 ■> 1000'S OF LBS 300 F WATER 
.965 = 1000'S OF GALS 300 F WATER 
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EXP. ENG, 
ARCHITECTURE 

E L E C T , ENG. MECH. END, AERO ENG, CHEM, ENG, MINES 
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MONTHLY ENERGY JSE DATA 
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**+***+***+***+***+***+***+***+***+***+***+***+** 
+ + + + + + + + + + + + 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
30 DAY ADJUSTED MONTHS FOR YEAR- 1976 

TABULAR DATA OF ENERGY REQUIREMENTS 
MONTH THOUSANDS OF BTU'S 
JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 

8.555,872. 
6,971,296. 
5,902,336. 
3,492,984. 
1,808,848. 

682,248. 
655,000. 
625,656, 

1,485,016. 
3,359,888. 
5,850,984. 
7.846,376. 

DATE OF COMPUTER RUN - 77/03/2B. 

ENERGY LOAD DURATION CURVE 
* 4****+**** + * * * * + * * * * + **** + **** + **** +**»*■!• **** + **** + * 
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PERCENT OCCURRENCE 

CONVERSION FACTORS! 
THOUSANDS OF LBS STEAM X 1.048 - MILLIONS OF BTU'S 
THOUSANDS OF LBS STEAM X 7.396 - 1000'S OF LBS 300 F WATER 
THOUSANDS OF LBS STEAM X .965 ■» 1000'S OF GALS 300 F WATER 
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MINN DEPT OF HEALTH 

MONTHLY ENERGY USE DATA 
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D * 
D * 
D * 
D * 
D + 
D * 
D * 
D * 
D * 
D + 
D * 
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D * 
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D + 
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D + 

**+***+***+***+***+***+***+***+***+***+***+***+** 
+ + + + + + + + + + + + 
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

30 DAY ADJUSTED MONTHS FOR YEAR- 1976 

TABULAR DATA OF ENERGY REQUIREMENTS 
MONTH STEAM LOAD(LBS) 
JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 

3,926,000. 
3,768,000. 
3,539,000. 
2,205,000. 
1,700,000. 
1,213,000. 
1,287,000. 
1,253,000. 
1,474,000. 
2,495,000. 
3,779,000. 
4,810,000. 

DATE OF COMPUTER RUN - 77/03/28. 
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STEAM L.OAD DURATION CURVE 
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+ 
D * 
D * 
D * 
D * 
D + 
D * 
D * 
P * 
0 * 
D + 
D * 
D * 
D * 
P * 
D + 
D * 
D * 
D * 
D * 
D + 
D * 
D * 
D * 
D * 
D + 

**+***+***+***+***+***+***+***+***+***+***+***+** 
+ + + + + + + + + + + + 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
30 DAY ADJUSTED MONTHS FOR YEAR- 1976 

TABULAR DATA OF ENERGY REQUIREMENTS 
MONTH THOUSANDS OF BTU'S 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 

42,971,144. 
35,897,144. 
30,584,832. 
17,656,704. 
12,394,696. 
17,113,840. 
18,134,592, 
18,603,048. 
15,660,264. 
20,821,664. 
35,058,744, 
41,033,392, 

o DATE OF COMPUTER RUN - 77/03/28, 

FOLLOWING tUlLDlNGS: 

WULLING HALL 
SHEVLIN HALL 
WALTER LIBR^Y 
BELL MUSEUM 
PEIK HALL GYM 

WESBROOK HAI.L 
MUSIC EDUCATION 
BOTANY 
MURPHY HALL 
SCIENCE CLASSROOM 

ARMORY 
SMITH HALL 
PHYSICS 
COFFMAN UNION 
KOLTHOFF HALL 

ENERGY LOAD DURATION CURVE 
*+****+**»*+****+****+****+****+****+****+****+****+* 

M > 60.00-1 + 
I > 58.75+***** + 
L > 57.50+***** + 
L > 56.25+********* + 
I > 55.004********* + 
0 > 53.75+********* '■ + 
N > 52.50+********* + 
S > 51.25+********* + 

> 50.00+********* + 
0 > 48.75+************** + 
F > 47.50"****************** + 

> 46,25+****************** + 
B > 45.00+****************** + 
T > 43.75+****************** + 
U > 42.50+****************** + 
S > 41.25+********************** + 
/ > 40.00+********************** 4-

H > 38.75- ********************** + 
R > 37.50+********************** + 

> 36.25+********************** + 
> 35.00+********************** + 
> 33.75+********************** + 
> 32.50+********************** + 
> 31.25+********************** + 
> 30.00+********************** + 
> 28.75 + ************************** 4-

> 27.50+************************** + 
> 26.25-t-************************** + 
> 25.00-********************************** + 
> 23.75+******************************************* + 
> 22.50+******************************************* + 
> 21.25+*********************************************** + 
> 20.00.*********************************************** + 
> IB.75+*********************************************** + 
> 17.50+*********************************************** + 
> 16.25+***************************************************+ 

* + ****+****+**** + **** + **** + ****+**** + ****+****+****+* 
+ + + + + + 
0 20. 40. 60. 80. 100. 

PERCENT OCCURRENCE 
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CONVERSION FACTORS I 

THOUSANDS OF LBS 8TEAM X 
THOUSANDS OF LBS STEAM X 
THOUSANDS OF LBS STEAM X 

1.048 - MILLIONS OF BTU'B 
7.396 » 1000'S OF LBS 300 F WATER 
,965 - 1000'S OF GALS 300 F WATER 
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WD ACAHLMIL SECT UK StKVlLfc HLMANDb AND LOAD DUKAIIUN FOK IHt FULLUUING HUILDINbb! 
WILSON LIBRAR-BUSINESS ADMINI3TRAT 
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S 
A 
N 
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S 
0 
F 
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B 
S 
S 
T 
E 
A 
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RIG CENTER 
SOCIAL SCIENCE 
ART BLDG 

MONTHLY ENERGY USE 

BLEGEiN HALL 
AUGSBURG 

DATA 
COLLEGE 

**+***+***+***+***+***+***+***+***+***+***+***+** 
29250.+ 
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N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

+ 
* 
* 
* 

D * 
D + 
D * 
D * 
D * 
D * 
D + 
D * 
D * 
D * 
D * 
D + 
P * 
D * 
D * 
V * 
P + 
P * 
P * 
P * 
D * 
D + 

ANDERSON HALL AUD. CLASSROOM 

**+***+***+***+***+***+***+***+***+***+***+***+** 
+ + + + + + + + + + + + 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
30 DAY ADJUSTED MONTHS FOR YEAR- 1976 

TABULAR DATA OF ENERGY REQUIREMENTS 
MONTH STEAM LOAD(LBS) 
JAN 1976 
FEB 1976 
MAR 1976 
APR 1976 
MAY 1976 
JUN 1976 
JUL 1976 
AUG 1976 
SEP 1976 
OCT 1976 
NOV 1976 
DEC 1976 

27,443,000. 
20,111,000. 
16,408,000. 
10,490,000. 
14,994,000. 
27,591,000. 
29,188,000. 
29,073,000. 
IB,573,000. 
13,488,000. 
19,100,000. 
24,111,000. 

DATE OF COMPUTER RUN - 77/03/28 

1 
0 
0 
0 
S 
0 
F 
L 
B 
S 
/ 
H 
R 

> 41. 
> 40. 
> 39. 
> 39. 
> 38. 
> 37. 
> 36. 
> 36. 
> 35. 
> 34. 
> 33. 
> 33. 
> 32. 
> 31. 
> 30. 
> 30. 
> 29. 
> 28. 
> 27. 
> 27. 
> 26. 
> 25. 
> 24. 
> 24. 
> 23. 
> 22. 
> 21. 
> 21. 
> 20. 
> 19. 
> IB. 
> 18. 
> 17. 
> 16. 
> 15. 
> 15. 
> 14. 

STEAM LOAD DURATION CURVE 
*+****+****+****+****+****+****+****+*»**+****+****+* 

25+ + 
50+***** + 
75+********* + 
00+********* F 
25+************** + 
50+****************** + 
75+****************** + 
00+****************** + 
25+****************** + 
50+ ***************** + 
75+****************** + 
00+t********************* + 
25+********************** + 
50+********************** + 
75+********************** + 
OOF********************** + 
25+********************** + 
50+********************** + 
75+************************** + 
001************************** , 4 
25+****************************** + 
50 + ,.********************************* + 
75+********************************** + 
00+********************************** 4 
25+********************************** + 
50+<************************************** + 
75+*************************************** + 
00+*************************************** + 
25+******************************************* + 
50+******************************************* + 
75+******************************************* + 
00+*********************************************** + 
.25+*********************************************** + 
50+*********************************************** + 
75+*********************************************** + 
.00+*********************************************** + 
25+***************************************************+ 

*+**** + ****+**** + ****+****+****+****+**** + **** + ****+* 
+ + + + + + 
0 20. 40. 60. 80. 100. 

FERCENT OCCURRENCE 

CONVERSION FACTDR8I 
THOUSANDS OF LBS STEAM X 
THOUSANDS OF LBS STEAM X 
THOUSANDS OF LBS STEAM X 

1.04B « MILLIONS OF BTU'S 
7.396 » 1000'S OF LBS 300 F WATER 
,965 ■ 1000'S OF GALS 300 F WATER 
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WB ALADEMiC UECTOK SEKVILL" DEMANDS AND LUAD DURATION TOR THE FOLLOWING bUILDINGS! 
WILSON LIBRARY ANDERSON HALL BUSINESS ADMINISTRAT SOCIAL SCIENCE 

RARIG CENTER ART BLBG 
BLEGEN HALL 
AUGSBURG COLLEGE 

AUD, CLASSv03M 
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MONTHLY ENERGY USE DATA 
**+***+***+***+***+***+***+***+**¥+***+***+***+** 
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N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

+ * * * n * B + 
p * 
D * 
D * 
D * 
D + 
D * 
D * 
D * 
D * 
D + 
D * 
D * 
D * 
D * 
P + 
D * 
D * 
D * 
D * 
D + 

**+***+***+***+***+***+***+***+***+***+***+***+** 
+ + + + + + + + + + + + 
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

30 DAY ADJUSTED MONTHS FOR YEAR- 1976 

TABULAR DATA OF ENERGY REQUIREMENTS 
MONTH THOUSANDS OF BTU'S 
JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 

2B,760,264. 
21,076,328. 
17,195,584. 
10,993,520. 
15,713,712. 
20,915,368. 
30,589,024, 
30,468,504, 
19,464,504. 
14,135,424. 
20,016,800. 
25,26B,328, 

DATE OF COMPUTER RUN - 77/03/28, 

ENERGY LOAD DURATION CURVE 
*+****+****+****+****+****+****+****+****+****+****+* 

M > 42.75+ + 
I > 42.004* ******* + 
L > 41.254*-******* + 
L > 40.50F*f******* + 
I > 37.751****************** + 
0 > 39.00+****************** + 
N > 38.254****************** + 
S > 37.50+****************** + 
> 36.75+****************** + 

0 > 36.00+****************** + 
F > 35.25+****************** + 

> 34.50+********************** + 
B > 33.754********************** 4 
T > 33.00+********************** + 
U > 32.25+********************** + 
S > 31.50+********************** + 
/ > 30.75 + *>h******************** + 
H > 30.00+********************** + 
R > 29.25+*X************************ + 
> 2B.50+************************** + 
> 27.75+****************************** + 
> 27.00+********************************** + 
> 26.25+********************************** + 
> 25.50+********************************** + 
> 24.75+********************************** + 
> 24.00+********************************** + 
> 23.25+*************************************** + 
> 22.50+*************************************** + 
> 21.75+**************************************»*»*« + 
> 21,00+**************************************»»*«* + 
> 20.25+******************************************* + 
> 19.50+*********************************************** + 
> 18.75+*********************************************** + 
> 18.00+*********************************************** + 
> 17.25 + *********************************************** + 
> 16.50+*********************************************** + 
> 15.75+*********************************************** + 
> 15.00+***************************************************+ 

* + ****+**** + ****+**** + ****+**** + **** + **** + **»* + ****+* 
+ + + + + + 
0 20. 40. 60. 80. 100. 

PERCENT OCCURRENCE 

CONVERSION FACTORS! 
THOUSANDS OF LBS STEAM X 
THOUSANDS OF LBS STEAM X 
THOUSANDS OF LBS STEAM X 

1.048 » MILLIONS OF BTU'S 
,7.396 - 1000'S OF LBS 300 F WATER 
,965 - 1000'S OF GAL9 300 F WATER 
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PILLSBURY HALL 
CHILD DEVELUF(NEU) 
APFLEBY HALL 
FRASER HALL 
FORD HALL 
KLAEBER :OURT 
AUD. CLASSROOM 
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D 
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0 
F 
L 
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S 
S 
T 
E 
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68500 

54800 

41100 

27400 

13700 

PATTEE HALL 
CHILD DEVELOP(OLD) 
ZOOLOGY 
NORTHRUP 
JOHNSTON 
BUSINESS 

AUD 
HALL 
ADMIN. 

RARIG CENTER 
MONTHLY ENERGY 

NICHOLSON HALL 
ELLIOTT HALL 
SCOTT HALL 
VINCENT 
PEIK 

HALL 
HALL 

SOCIAL SCIENCE 
AUGSBURG COLLEGE 

USE DATA 
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S 

0 
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0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

+ 
* 

D * 
D * 
D * 
D + 

N D * 
N D * 
,N P * 
N P * 
N D + 
N D * 
N D * 
N D * 
N D * 
N D + 
N D * 
N D * 
N D * 
N P * 
N D + 
N D * 
N D * 
N D * 
N D * 
N D + 

**+***+***+***+***+***+***+***+***+***+***+***+** 
+ 
JAN + 

FEB + + + 
MAR AFR MAY 

30 DAY ADJUSTED 

TABULAR DATA OF 
MONTH 
JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUO 
SEP 
OCT 
NOV 
DEC 

1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 

+ + + + 
JUN JUL AUG SEP 
MONTHS FOR YEAR-

+ 
OCT 

+ + 
NOV DEC 

1976 

ENERGY REQUIREMENTS 
STEAM LOAD(LBS) 

6B.446, 
54,364, 
45,592, 
27,338, 
26,821, 
43,921, 
46,492, 
46,624, 
33,516, 
33,356, 
32,553, 
63,265, 

DATE OF COMPUTER RUN 

000. 
000. 
000, 
000. 
000, 
000, 
000. 
000. 
000, 
000, 
000. 
000. 
- 77/03/29. 

L i L f CIIO.J i 

UULLING HALL 
SHEVLIN HAlL 
WALTER LIBRARY 
BELL MUSEUM 
PEIK HALL GYM 
BLEGEN HALL 
ART BLDG 

WCSBROOK HALL 
MUSIC EDUCA1ION 
BOTANY 
MURPHY HALL 
SCIENCE CLASSROOM 
WILSON LIBRARY 

ARMORY 
SMITH HALL 
PHYSICS 
COFFMAN UNION 
KOLTHOFF HALL 
ANDERSON HALL 

STEAM LOAD DURATION CURVE 
*+****+****+****+****+****+****+****+****+****+*»**+* 

1 > 96.00+ + 
0 > 94.504***** + 
0 > 93,00+***** + 
0 > 91.50+***** + 
S > 90.00+***** + 
> 88.50+***** + 

0 > 87.00+********* + 
F > 85.50+********* + 
> 84.00+* ******* + 

L > 82.50+********* + 
B > 81.00+********* + 
S > 79.50+********* 4 
/ > 78.00+********* + 
H > 76.50+********* + 
R > 75.00+************** + 
> 73.50+************** + 
> 72.004****************** + 
> 70.504****************** + 
> 69.00+****************** + 
> 67.50+****************** 4-
> 66.00+****************** + 
> 64.50+************************** + 
> 63.00+*,**************************** + 
> 61.50+****************************** + 
> 60.00+********************************** + 
> 58.50+********************************** + 
> 57.00+********************************** + 
> 55.50+********************************** + 
> 54.00+********************************** + 
> 52.50+********************************** + 
> 51.00+********************************** + 
> 49.50+********************************** + 
> 48.00+********************************** + 
> 46.50+*************************************** + 
> 45.00+******************************************* + 
> 43.50+******************************************* + 
> 42.00+******************************************* + 
> 40,50+******************************************* + 

< > 39.00+******************************************* + 
> 37.50+* ********************************************* + 
> 36.00+***************************************************+ 

*+,***+****+«***+****+****+****+****+****+****+****+* 
+ + + + + + 
0 20. 40, 60. 80. 100. 

PERCENT OCCURRENCE 

CONVERSION FACTORS! 

THOUSANDS OF LBS STEAM X 
THOUSANDS OF LBS STEAM X 
THOUSANDS OF LBS STEAM X 

1.048 » MILLIONS OF BTU'3 
7.396 • 1000'S OF LBS 300 F WATER 
.965 » 1000'S OF OALS 300 F WATER 
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PILLSPURY HALc 
CHILD DEVELOP(NEW) 
APPLEBY HALL 
FRASER HALL 
FORD HALL 
KLAEBER COURT 
AUD. CLASSROOM 

PATTEE HALL 
CHILD DEVELOP(OLD) 
ZOOLOGY 
NORTHRUP 
JOHNSTON 
BUSINESS 
RARIG 

MONTHLY 

AUD. 
HALL 
ADMIN. 

CENTER 

ENERGY USE 

NICHOLSON HALL 
ELLIOTT HALL 
SCOTT HALL 
VINCENT 
PEIK 

HALL 
HAcL 

SOCIAL SCIENCE 
AUGSBURG COLLEGE 

DATA 
**+***+***+***+***+***+***+***+***+***+***+***+** 

71750.+ 
* 
* 
* 

M * 
I 57400.+ 
L * 
L * 
I * 
0 * 
N 43050.+ 
S * 

* 
0 * 
F * 

28700.+ 
B * 
T * 
U * 
S * 

14350.+ 
* 
* 
* 
* 

0 + 

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F, 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

S 
S 
S 
S 
S 
S 
S 
s 
s 
s 
s 
s 
s 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

+ 
* 

D * 
D * 
D * 
D + 
D * 
D * 
D * 
D * 
D + 
D * 
D * 
D * 
D * 
D + 
D * 
D * 
D * 
D * 
D + 
D * 
D * 
D * 
D * 
D + 

** + *** + *** F**« )•*** + *** + *** + *** + *** + ***+***+#**+** 
+ + + + + + + + + + + + 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
30 DAY ADJUSTED MONTHS FOR YEAR- 1976 

TABULAR DATA DF ENERGY REQUIREMENTS 
MONTH THOUSANDS OF BTU'S 

JAN 1976 
FEB 1976 
MAR 1976 
APR 1976 
MAY 1976 
JUN 1976 
JUL 1976 
AUG 1976 
SEP 1976 
OCT 1976 
NOV 1976 
DEC 1976 

71,731,408. 
56,973,472. 
47,780,416. 
28,650,224. 
28,108,408. 
46.029,208. 
48,723,616, 
49,071,552. 
35,124,768, 
34,957,088. 
55,075,544. 
66,301,720, 

DATE OF COMPUTER RUN - 77/03/29, 

UL.L_UUJ.llU L-U lLl.Ul.b-) « 

WULLINO HALL 
SHEVLIN HALL 
WALTER LIDRAR

-

BELL MUSEUM 
PEIK HALL GYM 
BLEGEN HALL 
ART BLDG 

UESBROOK HALL 
MUSIC EDUCATION 
BOTANY 
MURPHY HALL 
SCIENCE CLASSROOM 
WILSON LIBRARY 

ARMORY 
SMITH HALL 
PHYSICS 
COFFMAN UNION 
KOLTHOFF HALL 
ANDERSON FALL 

ENERGY LOAD DURATION CURVE 
*+****+****+****+****+****+****+****+****+****+****+* 

.75+ + 
00+***** + 
.25+***** + 
.50+***** + 
754***** + 
00+********* + 
.25+********* + 
504********* + 
.75+********* + 
.00+********* + 
254********* + 
50+********* + 
.75+************** + 
.00+************** + 
25+****************** + 
504° ***************** 4-

75+****************** + 
00+****************** + 
25+****************** + 
50+************************** + 
.75+****************************** + 
.00+********************************** + 
254********************-************** + 
.50+********************************** + 
.75+********************************** + 
00+********************************** + 
25+********************************** + 
50+********************************** + 
.75+********************************** + 
00+********************************** + 
.25+******************************************* + 
.50+******************************************* + 
.75+******************************************* + 
.00+******************************************* + 
.25+******************************************* + 
.50+***************************************************+ 

*+****+****+****+****+****+****+****+****+****+****+* 
+ + + + + + 
0 20. 40. 60. 80. 100. -

PERCENT OCCURRENCE 

CONVERSION FACTORS! 
THOUSANDS OF LBS STEAM X 
THOUSANDS OF LBS STEAM X 
THOUSANDS OF LBS STEAM X 

1.048 ■ MILLIONS OF BTU'S 
7.396 ~ 1000'S OF LBS 300 F WATER 
.965 » 1000'S DF GALS 300 F WATER 
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w MAYO GARAGE NOLTE GARAGE COFFMAN GARAGE 
MONTHLY ENERGY USE DATA 

Q **+***+***+***+***+***+***+***+***4***+***+***+** 
2000.+ 

* 
© T * J 

H * J 
0 * J 

e_» U 1600.+ J F 
S * J F 
A * J F 
N * J F 
D * J F 
S 1200.+ J F 

* J F M 
0 * J F M 
F * J F M A 

* J F M A 
L 8 0 0 . + J F M A 
B * J F M A 
S * J F M A 

* J F M A 
S * J F M A 

Q T 4 0 0 . + J F M A 
E * J F M A 
A * J F M A 

Q M * J F M A M 
* J F M A M S 

O + J F M A M J J A S 
Q **+***+***+***+***+***+***+***+***+**«+***+***+** 

+ + + + + + + + + + + + 
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

Q 30 DAY ADJUSTED MONTHS FOR YEAR- 1976 

0 TABULAR DATA OF ENERGY REQUIREMENTS 
MONTH STEAM LOAD(LBS) 

Q JAN 1976 1,861,000. 
FEB 1976 1,605,000. 
MAR 1976 1,080,000. 

Q APR 1976 954,000. 
MAY 1976 188.000. 
JUN 1976 38,000. 

Q JUL 1976 27,000. 
AUG 1976 28,000, 
SEP 1976 74,000. 

Q OCT 1976 216,000. 
NOV 1976 827.000. 
DEC 1976 1,545,000. 

0 
0 
0 
0 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

* 
* 
* 
* 
+ 

D * 
D * 
D * 
D * 
P 4 
D * 
D * 
D * 
D * 
D + 
D * 
D * 
D * 
D * 
D + 
D * 
D * 
D * 
D * 
D + 

0 DATE OF COMPUTER RUN - 77/03/28. 

I UL._.bYJ_MLi _l*__. iilljj 

O f 
STEAM LOAD DURATION CURVE f 

*+****+****+****+****+****+****+*******«*+****+****+* ~j t 

1 > 2.75+ 4 V > 
0 > 2.50+***** + 
0 > 2.25+***** + Q t 
0 > 2.0C************** + j 
S > 1.7?L************** + ( 

> 1.50+************** + 
0 > 1.25-r********************** + 
F > 1.00+************************** + i 

> ,75+************************** + 
L > .50+************************** + 
B > .25 ********************************** + 
S > 0+****************************************«*t********4 *+****+**** + ****+****+****+**** + **** + **** + ****+****+* + + + + + + 

0 20. 40. 60. 90. 100. 
PERCENT OCCURRENCE 

O 
o f 
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o . 

° i 
CONVERSION FACTORS! j 
THOUSANDS OF LBS STEAM X 1.048 = MILLIONS OF BTU'S U | 
THOUSANDS OF LBS STEAM X 7.396 = 1000'S DF LBS 300 F WATER 
THOUSANDS OF LBS STEAM X .965 = 1000'S OF GALS 300 F WATER Q [ 
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NAYC GARAGE NOLTE GARAGE COFFMAN GARAGE 
MONTHLY ENERGY USE DATA 

** + *** + *** + *** )■*** + *** + *** + *** + *** + *** + *** + *** + ** 
2000.+ + 

* J * 
* J * 
* J * 

M * J F * 
I 1600.+ J F 
L * J F 
L * J F 
I * J F 
0 * J F 
N 1200.+ J F 
S * J F M 

* J F M 
0 * J F M A 
F * J F M A 

800.+ J F M A 
B * J F M A 
T * J F M A 
U * J F M A 
S * J F M A 

400.+ J F M A 
* J F M A 
* J F M A 
* J F M A M 
* J F M A M S 

O + J F M A M J J A S 
**+***+***+***+«**+***+***+***+***+***+***+***+** 

+ + + + + + + + + + + + 
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

30 DAY ADJUSTED MONTHS FOR YEAR- 1976 

TABULAR DATA OF ENERGY REQUIREMENTS 
MONTH THOUSANDS OF BTU'S 

0 
0 
0 
0 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

D + 
D * 
D * 
D * 
D * 
D + 
D * 
D * 
D * 
D * 
D + 
D * 
D * 
D * 
D * 
D + 
D * 
D * 
D * 
D * 
D + 

JAN 1976 1,950,328. 
FEB 1976 1.682,040. 
MAR 1976 1,131,840. 
APR 1976 999,792. 
MAY 1976 197,024. 
JUN 1976 39,824. 
JUL 1976 28,296. 
AUG 1976 29,344. 
SEP 1976 77,552. 
OCT 1976 226,368. 
NOV 1976 866,696. 
DEC 1976 1,619,160. 
DATE OF COMPUTER RUN - 77/03/2B. 

■ ULLJWliJb bUALD nib. 

ENERGY LOAD DURATION CURVE 
* + ****)■»*** + ****•! **** + **** + **** + »*#*+****4****4 ****+* 

M > 2.75+ + 
I > 2.50+***** + 
L > 2.25+********* + 
L > 2.00+************** + 
I > 1,754************** + 
0 > 1.50+****************** + 
N > 1.25+********************** + 
S > 1.00+************************** + 
> .75+************************** 4 

0 > ,50+************************** + 
F > .25+********************************** + 
> 0 + * ********************* MM************************** 

*+-***+****+****+****+****+****+****+****+****+****+* 
+ + + + + + 
0 20. 40. 60. 80. 100. 

PERCENT OCCURRENCE 

CONVERSION FACTORS! 
THOUSANDS OF LBS STEAM X 1.048 » MILLIONS OF BTU'S 
THOUSANDS OF LBS STEAM X 7.396 - 1000'S OF LBS 300 F WATER 
THOUSANDS OF LBS STEAM X .965 - 1000'S OF OALS 300 F WATER 
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JACKSON HALL 
MAYO HOSP, 
HEART HOSP, 

JACKSON-OWRE 
UNIV. HOSP. 
HEALTH SER. 

MILLARD HALL 
CHILD REHAB CENTR 

OWRE HALL 
DIEHL HALL 

UNIT A 
POWELL HALL 

UNIT KE 
VFU HOSP 

'< 

MONTHLY ENERGY USE DATA 
**+***+***+***+***+***+***+***+***+***+***+***+** 

T 
H 
0 
U 
S 
A 
N 
D 
S 
0 
F 
L 
B 
S 
S 
T 
E 
A 
M 

56500.+ 
* 
* 
* 
* 

45200.+ 
* 
* 
* 
* 

33900.+ 
* 
* 
* 
* 

22600.+ 
* 
* 
* 
* 

11300.+ 
* 
* 
* 
* 
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J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

S 
S 
S 
S 
S 
S 
s S 
s S 
S 
S 
S 
S 
s s 5 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

D + 
D * 
D * 
D * 
D * 
D + 
D * 
D * 
P * 
P * 
D + 
D * 
D * 
D * 
D * 
D + 
D * 
D * 
D * 
D * 
D + 
D * 
D * 
D * 
D * 
D + 

**+***+***+***+***+***+***+***+***+***+***+***+#* 
+ + + + + + + + + + + + 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 
30 DAY ADJUSTED MONTHS FOR YEAR- 1976 

TABULAR DATA OF ENERGY REQUIREMENTS 
MONTH STEAM LOAD(LBS) 
JAN 
FEB 
MAR 
AFR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 

1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 

52,351,000. 
38,852,000. 
32,558,000. 
27,760,000. 
29,244,000. 
42,266,000. 
53,488,000. 
49,319,000. 
35,035,000. 
32,288,000, 
40,449,000, 
56,460,000, 

DATE OF COMPUTER RUN - 77/03/29, 

1 
0 
0 
0 
s 
0 
F 
L 
B 
S 
/ 
H 
R 

> 78. 
> 77. 
> 76. 
> 75. 
> 73. 
> 72. 
> 71. 
> 70. 
> 68. 
> 67. 
> 66. 
> 65. 
> 63. 
> 62. 
> 61. 
> 60. 
> 58. 
> 57. 
> 56. 
> 55. 
> 53. 
> 52. 
> 51. 
> 50. 
> -48. 
> 47. 
> 46. 
> 45. 
> 43. 
> 42. 
> 41. 
> 40. 
> 38. 
> 37. 

STEAM LOAD DURATION CURVE 
*+****+****+****+****+****+****+****+****+****T****+* 

754 + 
504***** + 
25+***** + 
00+***** + 
75+ ******** + 
50 + >i ************* + 
25 + ************** 4-
00+************** + 
75+************** + 
50+****************** + 
25+****************** + 
00+****************** + 
75+****************** + 
50+****************** + 
25+****************** + 
00+****************** + 
75+****************** 4 
50+********************** + 
25+********************** + 
004************************** + 
75+****************************** + 
50 + >> ***************************** + 
25+****************************** + 
00 + ****************************** 4-
75+****************************** + 
50+********************************** + 
25+********************************** + 
00+*************************************** + 
75+******************************************* + 
50+******************************************* + 
25+******************************************* + 
00+*********************************************** + 
75+*********************************************** + 
50+***************************************************+ 
*+****+****+****+****+****+**«*+****+****+****+****+* 
+ + + + + + 
0 20. 40. 60. 80. 100. 

PERCENT OCCURRENCE 

CONVERSION FACTORS! 
THOUSANDS OF LBS STEAM X 1.048 
THOUSANDS OF LBS STEAM X 7.396 
THOUSANDS OF LBS STEAM X .965 

MILLIONS OF BTU'S 
1000'S OF LBS 300 F WATER 
1000'S OF OALS 300 F WATER 
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uACKSON HALL 
MAYO HOSP. 
HEART HOSP, 

JACKSON-
UNIV. 

OWRE 
HOSP. 

HEALTH SER. 
MONTHLY ENERGY USE 

MILLARD HALL 
CHILD REhAD 

DATA 

CENTf 

**+***+***+***+***+***+***+***+***+***+***+***+** 
59250.+ 

* 
* 
* 

M * 
I 47400.+ 
L * 
L * 
I * 
0 * 
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S * 
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0 * 
F * 
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B * 
T * 
U * 
S * 
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N 
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N 
N 
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N 
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N 
N 
N 
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N 

D + 
D * 
D * 
D * 
D * 
D + 
D * 
D * 
D * 
D * 
D + 
D * 
D * 
D * 
D * 
D + 
D * 
D * 
D * 
D * 
D + 
D * 
D * 
D * 
D * 
D + 

**+***+***+***+***+***+***+***+***+***+***+***+** 
+ + + + + + + + + + + + 

JAN FEB MAR AFR MAY JUN JUL AUG SEP OCT NOV DEC 
30 PAY ADJUSTED MONTHS FOR YEAR- 1976 

TABULAR DATA OF ENERGY REQUIREMENTS 
MONTH THOUSANDS OF BTU'S 
JAN 1976 
FEB 1976 
MAR 1976 
APR 1976 
MAY 1976 
JUN 1976 
JUL 1976 
AUO 1976 
SEP 1976 
OCT 1976 
NOV 1976 
DEC 1976 

54,863,B48. 
40,716,896. 
34.120,784. 
29.100,864. 
30,647,712. 
44,294,768. 
56,055,424, 
51,686,312. 
36.716,680, 
33,837,824. 
42,390,552. 
59,170,080, 

DATE OF COMPUTER RUN - 77/03/29. 

1. t U l 1-L1W1 HU l > L i l - L l l 

OWRE HALL 
DIEHL HALL 

UNIT A 
PO-ELL HALL 

UNIT KE 
VFW HOSP 
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> 58. 
> 57. 
> 56. 
> 55. 
> 53. 
> 52. 
> 51. 
> 50. 
> 48. 
> 47. 
> 46. 
> 45. 
> 43. 
> 42. 
> 41. 
> 40. 

ENERGY LOAD DURATION CURVE 
*+****+****+****+****+»***+****+****+****+****+****+* 

50+ r 
25-.***** . + 
00+***** ' + 
75+***** + 
50+********* + 
25+********* + 
OO-1************** + 
75J************** + 
50+************** + 
25+*****+************ + 
00+****************** + 
754****************** + 
50+****************** + 
25+****************** + 
00+****************** + 
75+****************** + 
50+****************** + 
25+********************** + 
00+********************** 4 
75i K************************* + 
504************************** + 
254****************************** + 
00+****************************** + 
75+****************************** + 
50+****************************** + 
25+****************************** + 
00+********************************** + 
754 ********************************** + 
50+********************************** + 
25+******************************************* + 
00+******************************************* + 
75+******************************************* + 
50+*********************************************** + 
25+*********************************************** + 
00+***************************************************+ 

*+****+****+****+****+****+****+****+****+****+****+* 
+ , + + + + + 
0 20. 40. 60. 80. 100. 

PERCENT OCCURRENCE 
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CONVERSION FACTORS I 
THOUSANDS OF LBS STEAM X 1.048 
THOUSANDS OF LBS STEAM X 7.396 
THOUSANDS OF LBS STEAM X .965 

MILLIONS OF BTU'S 
1000'S OF LBS 300 F WATER 
1000'S OF OALS 300 F WATER 

O ': i 
O i 

t 
O i 
o . 
O :' 



c 

© 

© 

o 
0 

0 

© 

© 

0 

© 

o 
© 

0 

0 

o 
0 

0 

0 

0 

0 

0 

L U I I L ' J . K L J . 1 U L I U L I I L . 

J A C K S O N HAL 
MAYO HOSP. 
HEART HOSP 

T 
H 
0 
U 
S 
A 
N 
D 
S 

0 
F 

L 
B 
S 

S 
T 
E 
A 
M 

. 

L 

O L I . / I L L i L - n n , 

JACKSON-OWRE 
UNIV. HOSP. 
HEALTH SER, 

MONTHLY ENERGY 

j . . . niVU 1 lh Li I ' U I U , 1 1UN 

MILLARD HALL 
CHILD REHAB 

i in IHL 

CENTR 
ST MARYS - FAIRVIEW 

USE DATA 
** + *** + *** + *** + *** + *** + *** + *** + *** + *** + *** + »;** + ** 

83500 .+ 
* 
* 
* 
* 

66800 .+ 
* 
* 
* 
* 

50100 .+ 
* 
* 
* 
* 

33400 ,+ 
* 
* 
* 
* 

16700 .+ 
* 
* 
* 
* 

0 + 

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

A 
A M 
A M 
A M 
A M 
A M 
A M 
A M 
A M 
A M 
A M 
A M 
A M 
A M 

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

J N 
J A N 
J A N 
J A N 
J A O N 
J A S O N 
J A S O N 
J A S O N 
J A S O N 
J A S O N 
J A S O N 
J A S O N 
J A S O N 
J A S O N 
J A S O N 
J A S O N 
J A S O N 
J A S O N 
J A S O N 
J A S O N 

P 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
D 
P 
D 
D 
D 
P 
D 
D 
D 
D 
D 
D 
D 

+ 
* 
* 
* 
* 
+ 
* 
* 
* 
* 
+ 
* 
* 
* 
* 
+ 
* 
* 
* 
* 
+ 
* 
* 
* 
* 
+ 

**+***+***+***+***+***+***+***+***+***+***+***+** 

-

+ 
JAN 

+ 
FEB 
30 

+ + + 
MAR AFR MAY 

DAY ADJUSTED 

TABULAR DATA OF 
MONTH 

JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUO 
SEP 
OCT 
NOV 
DEC 

1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 

+ 
JUF 

+ + + + + 
JUL AUG SEP OCT NOV 

MONTHS FOR YEAR- 1976 

ENERGY REQUIREMENTS 
STEAM LOAD(LBS) 

7 8 , 4 3 4 , 0 0 0 . 
6 0 , 9 6 7 , 0 0 0 . 
5 2 , 8 3 9 , 0 0 0 . 
4 2 , 4 3 0 . 0 0 0 . 
4 0 , 1 3 7 , 0 0 0 . 
5 1 , 9 0 9 , 0 0 0 . 
6 2 . 9 0 5 , 0 0 0 . 
5 8 , 6 4 1 , 0 0 0 . 
4 5 , 6 0 9 , 0 0 0 . 
4 8 , 6 3 6 , 0 0 0 . 
6 2 , 9 7 1 , 0 0 0 , 
8 3 , 4 4 9 , 0 0 0 . 

DATE OF COMPUTER RUN - 7 7 / 0 3 / 2 9 , 

+ 
DEC 

4 Ul LUWl i .L i l i U l L D l N l j j . 

OWRE HALL 
DIEHL HALL 

UNIT A 
FOWELL HALL 

UNIT KE 
VFU HOSP 

1 
0 
0 
0 
s 
0 
F 

L 
B 
S 
/ 
H 
R 

>117 
M 1 5 
>113 
M 1 2 
>110 
>108 
>106 
>105 
>103 
>101 
> 99 
> 98 
> 96 
> 94 
> 92 
> 91 
> 89 
> 87 
> 85 
> 84 
> 82 
> 80 
> 78 
> 77 
> 75 
> 73 
> 71 
> 70 
> 68 
> 66 
> 64 
> 63 
> 61 
> 59 
> 57 
> 56 
> 54 

STEAM cOAD DURATION CURVE 
*+****+****+****+****+****+****+****+****+****+****+* 

.25+ + 

.50+***** T 

.75+***** + 

.OOF,**** + 

.25+***** ' , + 

.504********* + 
,75+********* + 
.00+********* + 
.25+********* + 
.50+********* + 
.75+********* + 
.00+********* + 
.25+********* + 
.50+********* + 
.75+********* + 
.00+********* + 
.25+********* + 
.50+********* + 
.75+****************** 4 
,00 + ********************** 4-
.25+********************** + 
.50+,************************* + 
.75+************************** + 
.00+************************** + 
.25+************************** + 
.50+ ************************* + 
.75+********************************** + 
.00+********************************** + 
.25+********************************** + 
.504*************************************** + 
,75+*************************************** + 
.00+******************************************* + 
.25+******************************************* + 
.50 + ******************************************* + 
.75+*********************************************** + 
.00+*********************************************** + 
.25+***************************************************+ 

*F****+****+****+****+****+****+****+****4****+****+* 
+ + + + + + 
0 20, 40. 60. BO. 100. 

PERCENT OCCURRENCE 
/ 

CONVERSION FACT0R8! 
THOUSANDS OF LBS STEAM X 1.048 
THOUSANDS OF LBS STEAM X 7.396 
THOUSANDS OF LBS STEAM X .965 

MILLIONS OF BTU'S 
1000'S OF LBS 300 F WATER 
1000'S OF GALS 300 F WATER 

© r i 
O j 

° i 
o . 

o 
o I 

i 
° ! 
o i 

I 
o ; 01 
°i 

i 

O ' 
0 i 

i 
O ! 

O 

O 

o 
o 
o 

f 
O 1 



J L I . v H , l _ t ' L l IMH1>_) i iU iwi I I L J H I Oh l i l t I ULLuitJl iJU i*U I L L U N U ' J i 

O 
© 
© 
Q 

© 
O 
O 
o 
© 

© 

© 
© 
© 

o 
© 
o 
o 
o 
o 
c 

JACKSON HALL 
MAYO hOSP, 
HEART HOSP. 

JACKSON-OWRE 
UNIV. HOSP. 
HEALTH SER, 

MILLARD HALL 
CHILD REHAB CENTR 
ST MARYS - FAIRVIEW 

OWRE HALL 
DIEHL HALL 

UNIT A 
POWELL HALL 

UNIT KE 
VFW HOSP 

87500.+ 
* 
* 
* 
* 

70000.+ 
* 
* 
* 
* 

52500,+ 
* 
* 
* 
* 

35000.+ 
* 
* 
* 
* 

17500.+ 
* 
* 
* 
* 

0+ 

MONTHLY ENERGY USE DATA 
** + *** + *** + *** + *** + ***+*** + *** + ***+*** + *** + *«* + ** 

F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 
F 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

J 
J 
J 
J 
J 
J 
J 
J 
j 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 
J 

A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 
A 

S 
S 
S 
S 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 
s 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 
N 

**+***+***+***+***+***+***+***+***+***+***+***+** 
+ + + + + + + + + + + + 
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV PEC 

30 PAY ADJUSTED MONTHS FOR YEAR- 1976 

TABULAR DATA OF ENERGY REQUIREMENTS 
MONTH THOUSANDS OF BTU'S 
JAN 
FEB 
MAR 
APR 
MAY 
JUN 
JUL 
AUG 
SEP 
OCT 
NOV 
DEC 
DATI 

1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 
1976 

82,198,832. 
63,893,416. 
55,375,272. 
44,466,640. 
42,063,576. 
54,400,632. 
65,924,440. 
61,455,768. 
47,798,232, 
50,970,528, 
65,993,608, 
B7r454,552, 

; OF COMPUTER RUN - 77/03/29 

M 
I 
L 
L 
I 
0 
N 
S 
0 
F 
B 
T 
U 
S 
/ 
H 
R 

M22. 
>120. 
>119. 
>117. 
>115. 
>113. 
>112. 
>110. 
>108. 
>106. 
>105. 
>103. 
>101. 
> 99. 
> 98. 
> 96. 
> 94. 
> 92. 
> 91. 
> 89. 
> 87. 
> 85. 
> 84. 
> 82. 
> 80. 
> 78. 
> 77. 
> 75. 
> 73. 
> 71. 
> 70. 
> 68. 
> 66. 
> 64. 
> 63. 
> 61. 
> 59. 
> 57. 

ENERGY LOAD DURATION CURVE 
*+****+****+****+****+****+****+****+****+****+****+* 
D' + 

+ 
+ 
+ 
+ 
+ 
+ 
+ 

754***** 
00 ***** 
25+***** 
50+***** 
75+********* 
004********* 
25+********* 
50 + ********* 1-
75+********* + 
00-********* + 
25+********* + 
504********* + 
75+*»******* + 
00+********* 4 
254********* + 
50I •.******** F 
75-

1
********* + 

00+****************** + 
254****************** + 
50+********************** + 
754 ********************** + 
004************************** + 
254 ************************** + 
504************************** + 
75+************************** + 
00+************************** + 
25+********************************** + 
.50+********************************** + 
754 ********************************** 4 
00+*************************************** 4 
.25+*************************************** + 
.50+*************************************** + 
75+******************************************* + 
00+******************************************* + 
.2S+*********************************************** + 
50+*********************************************** + 
.75+***************************************************+ 

*+****+****+****+****+****+****+***»+****+****+****+* 
+ + + + + + 
0 20. 40. 60. 80. 100. 

PERCENT OCCURRENCE 

CONVERSION FACTORS! 
THOUBANLiS OF LBS STEAM X 
THOUSANDS OF LBS STEAM X 
THOUSANDS OF LBS STEAM X 

1,048 - MILLIONS OF BTU'S 
7.396 » 1000'S OF LBS 300 F WATER 
,965 - 1000'S OF GALS 300 F WATER 

© S 
j 

o ; 

° i 
0 ! 

o ; 
o : 

o i 
o . 
o j 

I 

O ! 
o 
o ' 
°i 
o l 
o ■ 

o 
o 
© 

o! 



1.7.1 SPECIAL BUILDING STUDY 

The following study is presented for supplying information only. 

This study as well as all computer program development used through

out the Phase I feasibility study were wholly financed and developed 

prior to any IsRDA involvement. 

Requests for further development of such studies or backgroiind 

information must be made with the prior understanding that ERDA will 

finance the program. 

\ 
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1 

INIRUDUCTION 

This repor t i s the resu l t of an analysis o f bu i ld ing and e l e c t r i c a l systems 
intended to determine po ten t ia l energy conservation measures f o r Alderman 
H a l l . Other benef i ts resu l t i ng from th i s work were ob ta in ing in fo rmat ion 
on which to base design c r i t e r i a r e l a t i n g t o conservat ion o f energy, developing 
procedures f o r analysis o f e l e c t r i c a l energy u t i l i z a t i o n and d e f i n i n g areas 
f o r f u r t he r study. 

I d e a l l y , a l l bu i ld ing e l e c t r i c a l services would be metered concur ren t l y f o r a 
minimum o f one (1) year . This was not feas ib le in terms o f fund ing ava i l ab l e 
and probably no warranted wi thout more knowledge of the value o f i n fo rmat ion 
which could be obtained. The procedure used r e l i e d on recordings o f se lec ted 
serv ices , spot checks o f demand, and surveys o f f a c i l i t y usage. While the 
resu l ts cannot be claimed completely accurate, they do i n d i c a t e much about 
the u t i l i z a t i o n o f e l e c t r i c a l energy i n the b u i l d i n g . 

Alderman Hall i s occupied by the Department o f H o r t i c u l t u r e Science and 
Landscape Arch i tec tu re . The bu i ld ing i s a combination o f l a b , o f f i c e and 
classroom spaces. Laboratory space accounts f o r approximately 34 percent o f 
t!.e usable space, o f f i c e 19 percent and classrooms 12 percen t . C o r r i d o r s , 
s t a i r s , e leva to rs , storage and mechanical spaces comprise the balance o f the 
usable area. 

SCOPE 

A b r i e f descr ip t ion of the Alderman Hall e l e c t r i c a l systems and equipment i s 
fo l lowed by data and graphs which i l l u s t r a t e system c h a r a c t e r i s t i c s . 

Energy usage i s separated i n t o c l a s s i f i c a t i o n s of research f a c i l i t i e s and 
equipment, l i g h t , v e n t i l a t i o n , miscellaneous bu i l d ing equipment, a i r c o n d i t i o n i n g 
and d i s t r i b u t i o n system losses. The par t each c l a s s i f i c a t i o n plays i n the 
bu i ld ing e l e c t r i c a l demand and consumption i s i l l u s t r a t e d by graph. 

Conservation potent ia ls f o r Alderman Hall are discussed and a t a b u l a t i o n 
i nd i ca t i ng various conservation oF energy actions f o r cons idera t ion i s 
provided. 

An evaluat ion of the bu i ld ing in terms of present conservat ion of energy codes 
and what might have been accomplished had a more energy conserving design 
approach been used i s provided. 

The conclusion summarizes s i g n i f i c a n t points and suggests ac t ion which might be 
taken. 

DESCRIPTION OF BUILDING ELECTRICAL FACILITIES 

Alderman Hall obtains e l e c t r i c a l supply from the St . Paul Campus pr imary 
e l e c t r i c d i s t r i b u t i o n system. This is a 13,800/8,000 v o l t , 3 phase, 4 w i r e 
system. Tv/o primary feeder cables from t h i s system terminate i n the 
bu i ld ing primary switchgear. 

The primary switchgear provides cont ro l f o r a l te rna te serv ices from e i t h e r 
feeder. K also provides f a u l t p ro tec t i on , overcurrent p r o t e c t i o n , and 
contro l of the primary supply to bu i ld ing transformers. 
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2 

Transformation of the 13,800 volt campus system supply to utilization voltage 
is accomplished by two banks of transformers. 
One 500 KVA bank of transformers furnishes 3 phase, 4 wire, 120/208 volt 
supply. This serves building receptacles, incandescent lighting including 
exit lights, 120/208 volt motor loads and laboratory equipment. Laboratory 
equipment includes items such as freezers, coolers, growth chambers, dryers, 
dishwashers, sterilizers and ranges. 

A second 500 KVA bank of transformers supplies a 3 phase, 4 wire, 277/480 
volt system. This serves fluorescent lighting operation at 277 volts. 
Approximately 115 motors power equipment such as ventilation, air conditioning, 
elevators, air compressors, fumehoods, freezers, growth'chambers and unit heaters. 
These range in size from fractional h.p. motors to 40 h.p. units. 

Secondary electrical supply is conducted by busduct from transformers to 
two main building switchboards. At these switchboards services are broken 
down into insulated copper feeder cables in steel conduit which distribute 
power to sub-distribution switchboards and panelboards throughout the four 
floors of the building. 
The electrical distribution system riser diagram i- shown on Drawing #1. 
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BUILDING ELECTRICAL DEMAND AND CONSUMPTION CHARACTERISTICS 

Monthly demand and energy consumption readings fo r a two year per iod are 
shown i n tabulat ions 1A, I B , and 1C. Tabulat ion 1C represents t o t a l 
bu i l d ing cha rac te r i s t i c s . This i s ac tua l l y the sum of the 1A t abu la t i on 
on 120/208 v o l t services and IB on 277/480 v o l t serv ices. 

These charac te r i s t i cs are imposed on the St . Paul Campus pr imary d i s t r i b u 
t i o n systems and represented 5.3 percent of the annual e l e c t r i c a l energy 
consumed on t h i s campus f o r the 1974-1975 Ju ly to July, pe r i od . 

Fol lowing are breakdowns of two annual periods from the above t a b u l a t i o n s . 

KWHRS CONSUMED MAXIMUM 
YEAR ANNUALLY KW DEMAND 

1974-1975 1,889,840 416 

1975-1975 1,872,800 400 

From th i s data the consumption and demand per square foo t area are de
r i ved . These values are ind icated below: 

ANNUAL KWHRS/sq.ft. WATTS/sq.ft. 

YEAR GROSS USABLE GROSS USABLE 

1974-1975 29.04 33.67 6.39 7.41 

1975-1976 28.78 33.36 6.15 7.13 
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i_uuidT_ion IA 
Bldg. Alderman Hall 394 

Demand and Energy Records on 120/203 Volt S e r v i c e Me bar i lo. 30857155 

Date of Meter Days in K',/ Max. Average KWHRS KWHRS 
Reading Period Demand p e r Day CONSUMED 

7/23/74 

8/23/74 

9/24/74 

10/23/74 

11/22/74 

12/20/74 

1/24/75 

2/25/75 

3/21/75 

4/23/75 

5/22/75 

6/23/75 

7/2 2/75 

8/22/75 

9/23/75 

10/24/75 

11/25/75 

12/23/75 

1/22/76 

2/20/75 

3/23/75 

4/23/wS 

5/24/76 

6/23/75 

29 

30 

32 

29 

30 

28 

35 

32 

24 

33 

29 

32 

35 

25 

32 

31 

32 

28 

30 

2S 

32 

31 

31 

136 

144 

128 

152 

136 

120 

120 

128 

160 

152 

152 

136 

128 

128 

144 

135 

152 

120 

148 

136 

150 

152 

152 

30 140 
230 

2289 

2373 ' 

2250 

2275 

2307 

2229 

1988 

2250 

2450 

2416 

2331 

2250 

2149 

2240 

2250 

2155 

2250 

1957 

1950 

2155/ 

2488 

2425 

2348 " 

2253 

TOTAL 

65,400 

71,200 

72,000 

66,000 

69,200 

r 62,400 

69,500 

72,000 

58,800 

£1,200 

67,600 

72,000 

75,200 

56,000 

72,000 

65,800 

72,000 

54,800 

53,800 

62,800 

79,600 

75,200 

72,800 

67,600 

1,6<-2,000 



Tabulat ion IB 6 
Bldg. Aldsrnan Hall 39& 

Demand and Energy Records on 277/480 Volt Service Meter f.'o. 30857166 

Date of Meter 
Reading 

7/23/74 

8/23/74 

9/24/74 

10/23/74 

11/22/74 

12/20/74 

~ l / 2 4 / 7 5 

2/25/75 

3/21/75 

4/23/75 

5/22/75 

"6/23/75 

7/28/75 

8/22/75 

9/23/75 

10/24/75 

11/25/75 

12/23/75 

1/22/75 

2/20/75 

3/23/75 

4/23/75 

5/24/75 

6/23/75 

Days i n 
Period 

29 

31 

32 

29 

30 

28 

35. 

32 

24 

33 

29 

32 

35 

25 

32 

31 

32 

23 

30 

29 

32 

31 

31 

30 

231 

KW Max. ' 
Damand 

256 

240 

208 

240 

200 

192 

192 

160 

200 

208 

240 

256 

240 

237 

224 

240 

192 

192 

192 

152 

192 

"176 

176 

232 

Averaga KWHRS. 
Per Day 

3807 

3437 

3425 

2775 

2683 

2605 

2414 

2630 

2693 

2759 

2731 

3040 

4114 

3695 

3160 

2456 

2485 

2355 

2400 

2532 

2735 

2531 

2555 

3579 

TOTAL 

KUHRS 
Consume 

110,400 

105,560 

109,600 

80,430 

80,640 

72,960 

84 :480 

84,160 

64,640 

91,040 

79,200 

97,280 

144,000 

92,"320 

101,120 

76,160 

79,520 

66,240 

72,000 

73,440 

87,520 

80,000 

79,520 

107,350 • 

2,120,540 



Tabu la t i on 1C 
BLDG. Alderman Ha l l 394 

CGMPOSITE DEMAND AND ENERGY RECORDS BASED 

0.'! ADDITION OF 120/208 VOLT AND 277/480 VOLT READINGS 

DATE OF METER 
READING 

7/23/74 

8/23/74 

9/24/74 

10/23/74 

11/22/74 

12/20/74 

1/24/75 

2/25/75 

3/21/75 

4/23/75 

5/22/75 

6/23/75 

7/28/75 

8/22/75 

9/23/75 

10/24/75 

11/25/75 

12/23/75 

1/22/75 

2/20/75 

3/23/76 

4/23/76 

5/24/75 

6/23/76 

DAYS IN 
PERIOD 

29 

30 

32 

29 

30 

28 

35 

32 

24 

33 

29 

32 

35 

25 

32 

31 

32 

28 

30 

29 

32 

31 

31 

33 

KW 
MAX. DEMAND 

392 

334 

336 

392 

336 

312 

312 

288 

360 

360 

392 

392 

368 

365 

358 

376 

344 

312 

340 

298 

352 

328 

328 

77? 
232 

AVERAGE KWHRS. 
PER DAY 

6095 

5810 

5675 

5051 

5082 

4917 

4402 

4880 

5143 

5175 

5052 

5290 

6263 

5933 

5410 

4611 

4735 

4322 

4350 

4695 

5223 

5007 

4913 

533? 

TOTAL 

KWHRS 
CONSUMED 

175,800 

177,760 

181,6G0 

- 146,480 

149,840 

135,360 

154,030 

156,160 

123,440 

172,240 

146,800 

169,280 

219,200 

148,320 

173,120 

142,950 

151,520 

121,040 

130,500 

136,240 

157,120 

155,200 

152,320 

174,950 

3,762 ,5^0 
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Graphs 1 and 2 were derived from recording charts and indicate variation 
in demands during the twenty-four hour periods indicated. The area of the 
graph relates to the amount of energy consumed. Maximum or peak demands are 
not shown. 

These graphs show a relatively large twenty-four hour a day base load. This 
is due to research equipment which is operating around the clock. 

Graph 3 is a bar-graph breakdown of electrical consumption and demand 
characteristics for various classifications of usage and periods of time. The 
power factors indicated are for periods of maximum demand. The bar-graphs are 
self-explanatory particularly if reference is made to classification explanations 
which follow. 

The electrical energy use classifications employed in this section have been 
chosen because they represent basic requirements and yield to analysis more 
readily than other available classification options. Following are descriptions 
of the five classifications selected: 

1. Research Facilities and Equipment 

This category covers electrically powered components of equipment 
specifically required for research and includes built-in facilities 
and portable equipment. Examples would be fumehoods, environmental 
control boxes, refrigerators, hot plates and instrumentation. 

2. Light 

Illumination required for general task perception. It does not include 
that used for experimental purposes. 

3. Ventilation 

General bu i ld ing v e n t i l a t i o n . 

4. Miscellaneous Building Equipment 

This includes such items as office equipment, refrigerated drinking 
fountains and sump pumps. 

5. Air Conditioning Equipment 

The equipment used to maintain desired temperatures generally associated 
with reduction of ambient temperatures to comfortable levels. This 
equipment handles normal buildirg heat loads, personnel heat loading 
and research equipment generated heat loads. 

6. Electrical Distribution System Losses 

This classification is included in recognition of the gact that electrical 
energy is expended in the distribution system. In Alderman Hall, these 
lossesxwar_ estimated at 1/4 of a percent. These losses have negligible 
affc-ct on the results of this study. 
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RESEARCH 

LIGHTING 

A l i
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CONDITIONING 
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C 

.6591 KWH 
SUMMER 
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CONSERVATION POTENTIALS AND TECHNIQUES FOR ALDERMAN HALL 
A. MANAGEMENT OF FACILITIES UTILIZING ELECTRICAL ENERGY 

1. Program Changes: 

The scope of t h i s repor t d id not include in-depth ana lys is o f program 
changes which would e f f e c t i v e l y conserve energy. Programs c a r r i e d on 
by departments using the f a c i l i t y are an i n t e rna l s t a f f and 
admin is t ra t i ve r e s p o n s i b i l i t y . However, as the n a t i o n ' s energy problems 
become more c r i t i c a l , costs continue to r i se and government cons t ra in t s 
are l e g i s l a t e d , the use of energy by a given program may become a major 
f ac to r i n making i n t e l l i g e n t program decis ions. 

Close cooperation between the Physical Planning O f f i ce and Departmental 
s t a f f responsible f o r programs w i l l be necessary i n the f u t u r e t o 
evaluate the energy impact o f a program. 

Graphs 1 , 2 , and 3 on Alderman Hall showing e l e c t r i c a l demand and 
consumption f o r t yp i ca l days ind ica te the f o l l o w i n g : 

A large basic load of research equipment tha t operates al.Tiost 
around the c lock . 

A r e l a t i v e l y long day of occupancy ind icated by inc reas ing 
loadings s t a r t i n g at 6:00 a .m. , r i s i n g u n t i l 10:00 a .m. , decreasing 
at 4:00 p.m. and dropping to a n igh t - t ime leve l a t 12:00 midnight -
or l a t e r . 

Program changes which would a f f ec t these c h a r a c t e r i s t i c s might be as 
f o l l ows : 

Reduction of hours o f occupant a c t i v i t y . Surveys i n d i c a t e 
laboratory space is not being h igh ly u t i l i z e d . More persons using 
labs concurrent ly would reduce the number o f hours o f i l l u m i n a t i o n 
and other basic bu i l d ing services requi red. 

Consol idat ion o f a c t i v i t i e s to g ive a higher u t i l i z a t i o n f a c t o r 
to some areas whi le a l lowing minimal serv ice to o ther areas. 
This might be e f f e c t i v e dur ing p a r t i c u l a r times o f a year such 
as the a i r condi t ion ing season. 

2. User Conservation: 

a. Research Equipment: 

The Graph 3, bar-graph, "Typical Div is ion o f Weekday E l e c t r i c a l 
Demand and Consumption - Alderman H a l l , St . Paul Campus" i nd i ca tes 
tha t research equipment uses the largest amount o f e l e c t r i c a l energy 
and creates the largest e l e c t r i c a l demand o f any o f the energy use 
c l a s s i f i c a t i o n s designated f o r th is b u i l d i n g . Fo l lowing are 
percentages f o r a t yp ica l weekday demand and consumption du r ing 

tsummer and w in te r : 
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Summer: 40% of total demand - 40% of total consumption 
Winter: 52% of total demand - 55% of total consumption 

Added to this is a part of the air conditioning electrical 
requirements which correlate with the amount of research facilities 
involved. 

This suggests that a close review of scheduling, usage, and design 
of equipment used might produce appreciable conservation of energy 
results. This may not be the case, but it appears to have considerable 
potential. 

b. Lighting 

Surveys of use of lighting in the building indicate that approximately 
43% of the connected lighting load is on during regular daytime hours. 
Many spaces not being used did have lights off and lighting in 
corridors was minimum. 

The survey shows, however, that on an average, 51% of the wattage 
for lighting on was being expended in rooms without occupants. Other 
figures were as follows: 

Lighting wattage per person 2207 watts 
(Based on total watts in use 
for occupied and unoccupied spaces) 
Lighting wattage per person 1133 watts 
(Based on watts in use in occupied 
space only.) 

If all of the lighting which was on in spaces not occupied v/as 
eliminated, a savings in energy of approximately 225,860 Kilowatt 
hours per year could be effected. This amounts to 12% of the total 
annual building consumption. The dollar savings would be: $ 6,776.00. 
(At present rate of 3£ per KWH). 

c. Miscellaneous Building Equipment 
The turning off of office equipment not in use would contribute 
some energy savings. This category, however, contributes less than 
1% of the building load under maximum use. 

d. Ventilation 
This classification is more of a maintenance and operation function, 
and the user impact is negligible. 

e. Air Conditioning 
There is a direct relationship between the amount of electrical power 
(;or.si!!T.ed for air conditioning and the amount of air conditioning 
required. A reduction in electrical consumption would accrue if higher 
temperatures were tolerated wherever possible. The study of mechanical 
systems will determine the feasibility of this. 
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B. MODIFICATIONS OF EQUIPMENT AND SYSTEMS 
1. Research Equipment 

Very little can be done to modify most of the existing research 
equipment without expending unreasonable amounts of energy and 
funding to accomplish the modification. 
Any equipment which requires replacement due to failure or 
absolescence should be replaced with the most energy efficient units 
available. 

2. Lighting: 
The previous comments under the heading "User Conservat ion" and the 
tabu la t ions of occupants per room versus room l i g h t i n g - o n , i nd i ca tes 
tha t much l i g h t i n g i s on tha t is not needed. Add i t i ona l swi tch ing t o 
provide contro l o f smal ler blocks of l i g h t i n g i n each labora tory i s 
one modi f i ca t ion which could be considered. The e f fec t iveness o f t h i s , 
however, depends on occupants u t i l i z i n g the swi tch ing to minimize the 
amount o f l i g h t i n g in use. 

Surveys ind ica te tha t much o f the t ime only one or two people occupied 
rooms where a l l the l i g h t i n g was on. 

One room (335) was analyzed as a t yp i ca l case. In t h i s i ns tance , 
d i v i d i ng l i g h t i n g i n to four (4) separately c o n t r o l l e d sect ions was 
considered. In t h i s case, w i r i ng mod i f i ca t ion to a f f e c t the change 
v/as estimated to cost $ 1,100. The annual energy saved, i f only the 
quarter sect ion occupied were l i g h t e d , would average 3,312 K i l owa t t hours 
per year based on a ten hour day, f i v e day v/eek and f i f t y week y e a r . 
At 3£/KWH, t h i s amounts to $ 99 annual ly . This leads to the conclusion 
tha t swi tching modi f icat ions are not v iab^ i so lu t ions t o conservat ion 
of energy in t h i s bu i l d ing at present. As rates i nc rease , t h i s may 
not continue to be t r u e . I t i s also questionable t h a t occupants would 
always use the switches ava i l ab le . 

The l i g h t i n g f i x t u r e s are arranged in a symetr ical pa t te rn f o r a 
uniform i l l um ina t i on throughout the room. The average leve l o f 
i l l um ina t i on throughout the room is 80 foo t candles. The minimum I .E .S . 
value f o r a laboratory task is 100 foot candles. I t would appear 
l i g h t i n g leve ls are not excessive i f f u l l use was being made of t he 
laboratory . 

""Room '"20"T~h"oTjse"s~cr Targe" 7TOm5eTH5f "gTb\7f^ 
boxes, freezers and r e f r i g e r a t o r s . Most of the a c t i v i t y invo lved i n 
th i s room appears to be l i m i t e d to checking items i n these u n i t s . 
Since the i l l u m i n a t i o n in t h i s room is ra ther heavy f o r t h i s type o f 
use, l i g h t i n g should be reduced. This can be accomplished by removing 
about 66 percent of the lamps and disconnecting b a l l a s t s f o r these 
u n i t s . This would save 15,666 KWHRS annually on a 2,500 hour per year 
base. Annual d o l l a r savings at 3<£ per KWHR would be $ 470. 
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In other lab areas, i t appears that approximately 20% of lamps and 
ballasts could be deactivated with l i t t l e affect on l i gh t i ng needed for 
tasks. This would save 19,542 KWHRS and $ 536 per year. 

3. Vent i l a t ion : 

Any modifications resulting in electrical energy savings will be detailed 
in the mechanical system study. 

4. Miscellaneous Building Equipment: 

Equipment in this classification is not generally adaptable to modification. 
When selecting replacements, energy saving units should be requisitioned. 
As previously indicated, this classification contributes only a small 
amount to total energy used. 

5. Air Conditioning: 
Any reduction in the amount of air conditioning required, v/ould result 
in electrical energy savings. Reference to the mechanical systems study, 
report should be made for any modifications to the air conditioning systems 
recommended. 
While air conditioning represents approximately 25% of the electrical 
energy used during a typical summer day, no air conditioning is used 
during the winter. It is estimated that the air conditioning system 
uses about 8% of the annual electrical energy consumption for Alderman Hall. 

C. MAINTENANCE AND OPERATION 
Over one half the electrical energy demand for research equipment is created 
in room 232. This is a space occupied by growth chambers, temperature 
control boxes, freezers and similar equipment. Temperatures of 75°F were 
observed during winter months. If ambient temperature v/as reduced to 65°F in 
this area, a reduction of approximately 13% in electrical energy necessary to 
operate equipment could be obtained. This would save 65,000 KWHRS annually at 
a cost-savings of $ 1,300. 

Other areas of conservation of electrical energy are dependent on the control 
and operation of ventilation and air conditioning systems. These will be 
treated in the report on mechanical systems. 
Electrical motors with higher efficiencies and better power factor 
characteristics are now available in integral ratings. When replacing motors, 
consideration should be given to using this type of unit. 
Efficiency improvement runs from 2% on a twenty horsepower motor to 6% on a 
one horsepower unit. Power factor improvement increases from 71% for a 
conventional niotor to 84% for the newer units on one horsepower motors. This 
decreases to a '3% difference at the 20 horsepower rating. These units are 
also less sensitive to high voltage which causes drops in any motor pov/er factor. 
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While these motors arc s l i g h t l y more expensive than convent ional u n i t s , 
the pay-back based on a 4,000 hour per year use and 3<£/KWHR, runs from 
less than a year f o r a 3 hoursepower u n i t to three years on a 25 horsepower 
u n i t . Energy pay-backs on the copper, i ron and aluminum range from 800 to 
2,000 hours o f running t ime. 

D. SUMMARY OF CONSERVATION POTENTIALS FOR ALDERMAN HALL . , 

Tabulat ion 2 summarizes conservation of energy op t ions . These r e l a t e 
bas i ca l l y to e l e c t r i c a l usage not g rea t l y inf luenced by mechanical systems. 
Conservation o f e l e c t r i c a l energy as i t applies to such systems as 
v e n t i l a t i o n , and a i r condi t ion ing w i l l be covered under the study o f 
mechanical systems. 

I t i s apparent, from the tabu la t ion tha t the greatest energy savings p o t e n t i a l 
i s i n the management of f a c i l i t i e s category. I f people can be mot ivated 
to use e l e c t r i c a l energy e f f i c i e n t l y , t h i s w i l l accomplish more than any 
other op t i on . 

The assumption tha t a 10 percent improvement i n e f f i c i e n c y may be used 
f o r research f a c i l i t i e s and equipment i s based on discussions w i th occupants 
and observations o f ex i s t i ng procedures. 

The replacement o f equipment and motors which became obsolete or f a i l w i t h 
more e f f i c i e n t u n i t s , w i l l also increase energy savings. As p rev ious ly 
mentioned, i t would not be cost e f f e c t i v e or conserve energy t o replace 
these o u t r i g h t at t h i s t ime. These items have not been inc luded i n the 
tabu la t i ons . 

Pov/er fac to r cor rec t ion has not been tabulated since i t : does not a f f e c t 
the energy consumption in t h i s bu i l d ing to any appreciable degree. On the 
basis o f reduction in the KVA demand charges by the u t i l i t y company, i t 
would be economically j u s t i f i e d . Correct ion to 95 percent i s est imated to 
cost $ 3845 and resu l t i n a $ 2,787 annual reduction i n KVA demand charges. 

EVALUATION OF ALDERMAN HALL ELECTRICAL DESIGN BASED 0N_ CONSERVATION _0F_ 

ENERGY CODES AND TECHNIQUES FOR NEW BUILDINGS 

The ex i s t i ng bu i ld ing meets, to a f a i r degree, the e l e c t r i c a l requirements o f 
SBC 6010 and l i g h t i n g requirements o f SBC 6011 of the Design and Evaluat ion 
C r i t e r i a f o r Energy Conservation in Bui ldings which was adopted by the State 
oTlTiluiVsota Department of Administ rat ion Bui ld ing Code D iv i s i on and became 
e f f e c t i v e January 30, 1976. 

Greater e l e c t r i c a l energy conservation could have been achieved by more 
r e s t r i c t i v e codes and be t te r conservation design techniques w i t h minimal 
a f f ec t on programs. 

The e l e c t r i c a l d i s t r i b u t i o n system meets the requirements f o r e f f i c i e n t 
d i s t r i b u t i o n of energy. Feeder systems have l i g h t to moderate loading which 
resu l ts in minimal losses and voltage drops w i t h i n code requirements.. 
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TABULATION OF POTENTIAL CONSERVATION OF ENERGY OPTIONS - EXISTING BUILDING 

MANAGEMENT OF FACILITIES UTILIZING ELECTRICAL ENERGY 
LLhClKlC'-.L 

UTILIZATION 
CLASSIFICATION 
Rc-_arch 
Facil in"es and 
Equipment 

Lighting 

ACTION 

Improve use u-d 
Scheduling of 
Equipment 

(Estimated 10" 
improvement) 

InstitJte program to 
turn off lighting 
not in use. 

ANNUAL 
KWH SAVING 

100,016 

225,860 

% OF TOTAL 
CONSUMPTION 

5.3„ 

12% 

ANNUAL 
SAVINGS 

AT 3*/KWH 

$ 3,003 

$ 6,776 

COST OF ACTION 

Staff time to institute 
changes and to 
Administer. 

Staff time to motivate 
and to promote use of 
switching. Possible use 
of custodial personnel. 

COST 
EFFECTIVE 

Probably 

Yos 

DO 
to , MODIFICATION OF EQUIPMENT AND SYSTEMS 

Research 
Facilities and 
Equipment 

Lighting 

Re-wire Room 355 
to provide more 
effective switching. 
Remove 66% of lamps 
and disconnect 
ballasts in Rcom 201 

Remove 20% of Lamps 
and deactivate 
ballasts in 9 Lab 
areas. 

3,312 

15,666 

19,542 

MAI NT 
Ventilation and 
Air Conditioning 

Reduce Room 
temperature from 
75° To 65°F 

15,000 

.2% 

M 

1% 

$ 99 

$ 470 

. $ 586 

$ 1,100 to re-wire 

$ 226 

$ 283 

No 

Yes 

Yes 

ENANCE AND OPERATION 

M $ 450 Negligible Yes 

-•J 



18 

The type of over-design of distribution system that occurs in this case should 
be avoided in any future facility, since it uses more materials than can be 
justified to accomplish any operational energy savings that may accrue. 

The power factor of the overall electrical distribution system in the building 
does not meet the 90 percent requirement of the present code. Since building 
electrical feeder loading is not heavy, the correction of power factor at 
utilization equipment will not result in any appreciable energy savings within 
the building distribution system. 
The problem is that a lower power factor is reflected as a larger amperage 
(or KVA) in the utility generation and distribution systems. The rates applied 
by the utility company on KVA demand are now high and power factor correction 
becomes economically necessary. The University is installing power factor 
equipment at the campus sub-station. Further studies should be done to evaluate 
the benefits of applying power factor equipment in existing buildings versus 
campus system correction. At this point, correction at the sub-station appears 
most cost-effective. Graph 3 indicates the most beneficial application of 
power factor equipment within the building would be at switchboards supplying 
research equipment. This constitutes the largest individual load and has a 
power factor of only 72 percent. 
In the design of new facilities, the existing code would require correction 
anywhere within the building. ASHRAE 90-75 is now being considered by the 
State of Minnesota for incorporation in the conservation of energy code. Under 
these requirements, power factor correction would be required at equipment 
utilizing electrical power. In most cases, this would give the most automatic 
power factor correction but might not be the most cost-effective. If properly 
designed, it will reduce the capacity of electrical distribution system required. 
The lighting load for installed lighting does not exceed the code lighting 
budget requirements. Lamp efficiencies are greater than required by code. 
Levels of illumination in the larger number of cases are less than code 
maximums. In some areas, illumination levels are greater than minimums for 
tasks involved. The net result is, however, within budget. This is also 
true of luminaire efficiency. 
Efficiency of lighting systems could have been improved by 25 percent using 
more efficient luminal'res. 
Room reflectance factors could be improved. Further reduction in energy 
requirements for illumination could be made by localizing task lighting, 
particularly in office areas. In some areas levels of illumination can be 
reduced and still provide adequate task lighting. 
In many cases, the building lighting design does not meet code requirements 
for switching. Choices of switching to provide varying levels of illumination 
and localized lighting arc almost non-existent. Any future design should 
incorporate techniques which provide switching options to allow p.inimal 
lighting required for a given task. 

» 
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Use of more e f f i c i e n t motors would also provide a reduct ion i n the amount o f 
energy consumed in the b u i l d i n g . To da te , the use o f more e f f i c i e n t , h igher 
pov/er fac to r motors in mechanical equipment design has been almost non -ex i s tan t . 
One manufacturer who specia l izes in the design o f such motors i nd i ca tes slow 
acceptance of these u n i t s . Both mechanical and e l e c t r i c a l design must encourage 
the use of these u n i t s . 

The bu i ld ing transformers are only one h a l f loaded. Future design should aim 
at matching transformers more c lose ly w i th demand. This aga in , would reduce 
the no-load loss of the transformers which cont r ibu te to v/asted energy. 

In the f u t u r e , a carefu l review of f a c i l i t y equipment requirements w i t h a goal 
o f reducing dup l i ca t ion and improving e f f i c i e n c y should be made i n the ea r l y 
design development stage. This should be done w i th using departments 
p a r t i c i p a t i n g . 

An estimated reduct ion of 16 percent in annual k i l o w a t t consumption would 
have been a f fec ted i f energy conserving design elements i nd i ca ted had been 
employed. An add i t iona l 8 percent e l e c t r i c a l energy savings could then have 
been achieved by tu rn ing l i g h t s o f f which were not i n use. This reduc t ion 
does not include any savings which might occur due to mechanical system 
design changes. 

CONCLUSION 

The areas of greatest e l e c t r i c a l energy saving po ten t ia l i n Alderman H a l l are 
in the management of f a c i l i t i e s which u t i l i z e e l e c t r i c a l energy. 

The development of an Energy Education Program to motivate occupants t o conserve 
i n t h e i r use o f e l e c t r i c a l energy and be t te r re la te t h e i r needs t o design and 
operat ing s t a f f s at the Univers i ty is needed. 

One of the elements o f an Energy Education Program should be a procedure f o r 
informing s t a f f members on how energy i s being used i n t h e i r b u i l d i n g and 
methods of using i t more e f f i c i e n t l y . The use of l i g h t i n the nome and place 
o f employment i s so commonplace tha t few people probably understand the impact 
tu rn ing a l i g h t switch o f f w i l l have on energy consumption. In format ion based 
on data from t h i s repor t would be he lp fu l i n i l l u s t r a t i n g the s i g n i f i c a n c e o f 
such ac t i on . 

Pa r t i c i pa t i on by s t a f f in a program which presents reasons and asks f o r 
suggest ions, should give bet te r r e s u l t s . In the p re l im inary stages o f t h i s 
study, presentat ion of some of the i n i t i a l data to s t a f f members generated 
considerable discussion and some good suggestions f o r possib le reduct ion i n 
the use of energy in the b u i l d i n g . Past studies on campus have i n d i c a t e d the 
prov is ion of swi tching options does not always assure they w i l l be used. 
Asking people to turn o f f l i g h t i n g or having custodians do t h i s i s h e l p f u l , 
but has l i m i t e d e f fec t iveness. Education of s t a f f would produce long- term 
benef i ts both w i t h i n the Univers i ty Community and outs ide by p rov id ing 
c i t i zens wi th greater energy conscience and knowledge. 

Better u t i l i z a t i o n of space, equipment and bu i ld ing f a c i l i t i e s are o the r areas 
that should be t reated in a s i m i l a r manner in an Energy Education Program. 
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Energy Education Programs should include personnel front the following areas: 
The Department occupying the facility. 
Physical PI arm i rig Office, Space Programming and Management. 
Physical Planning Office, Engineering and Construction. 
Physical Plant, Maintenance and Operation. 

Modification to equipment and systems within the building are minimal in cost 
to accomplish and in energy savings. Replacement of existing facilities as 
required should be done with emphasis upon more efficient equipment. 

Future surveys and building studies will be simplified as a result of 
procedures developed for this report. 
Information gained will be used in further development of design criteria and 
improved procedures to affect and review both in-house design and that by 
outside Architects and Engineers. 
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Acknowledgements 
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ceived 'from the staff of the Department of Horticulture. Dr. Mark Brenner 
has been particularly helpful in identifying space use and utilization, 
and pointing out possible problem areas. Physical Plant has been of as
sistance in providing steam consumption figures for Alderman Hall and data 
on control and monitoring capabilities of the Honeywell DELTA 2000. 
Building Envelope Analysis 
The evaluation of wall and roof construction indicates that Alderman Hall 
has average "U" values of: 

U a y (wall) - 0.342 
U (roof) = 0.110 

The values exceed state energy code naximum values of 0.22 and 0.10 for 
walls and roof respectively. 

The exposed walls are 15% glass, single sheet, heat absorbing type. The 
balance of the wall is masonry construction, vermiculite filled concrete 
block and 4" face brick. 
Adding insulation to the masonry walls and/or providing insulating glass 
will be analyzed further in terms of economic justification. 
Methods of Reducing Energy Consumption - Alderman Hall 
Th following operational techniques may be employed to reduce energy 
consumption without cost to the University: 

1) Reduce temperature of circulated domestic hot v/ater to 105°F 
from 140°F design. 
Domestic hot water temperatures have been lowered in numerous 
University buildings by Physical Plant. Hov/ever, this has not 
been verified with regard to Alderman Hall. 

2) Change temperature reset schedule on radiation water to ef
fectively reduce water temperature. 
Radiation water temperature can be reset if overheating is 
being experienced. Indications are that the existing systems 
should be rebalanced before attempting reductions in v/ater 
temperature. 

3) Shut off ventilation systems during periods of no occupancy. 
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At present, systems S-1 (1st floor) and S-4 (4th floor) are being 
shut down from 2200 to 0700 daily. These systems totaling 36,000 
CFM account for approximately 40% of the design requirements for 
the building. Consideration should be given to extending daily 
down time. 

The following potential methods of reducing energy consumption in Alderman 
Hall, each of which represent a capital investment, will be investigated 
further: 

4) Reduction of outside and exhaust air quantities. 
Space use in Alderman Hall can,in general, be categorized as 
laboratories requiring continuous operation, and offices, con
ference rooms, and laboratories being used intermittently. 
A preliminary analysis of the 2nd floor, served by S-2 (24,000 CFM) 
indicated that design air qualities for each category are: 

a) Continuous operation (13,800 CFM) 
b) Intermittent operation (10,200 CFM) 

It is significant that the original design generally required 
ventilation air for peripheral areas only to satisfy cooling re
quirements. For this reason, it would seem appropriate to add 
dampers and necessary controls to shut off air to these areas 
(specifically areas served by reheat zones 2-1, 2-2, 2-7, 2-8, 
2-9, 2-11, 2-13, 2-14, & 2-15) during the heating season. 
Further, during summer operation, these zones could be shut down 
nights and weekends. 
Zone. 2-6, serving room 201, requires 8550 CFM. Indications are 
that this zone could be modified from the present reheat control 
to variable air volume with reheat control. 
The balance of the reheat zones serve laboratories requiring con
tinuous operation. Recognizing the fact that each fume hood 
is designed to be an integral part of the overall ventilation 
system, but having a local on-off switch, additional study (in 
conjunction with Environmental Health & Safety) is necessary to 
insure maximum energy conservation without sacrificing health 
and safety. 

5) Energy recovery for continuous exhaust air systems. 
Further analysis will be made regarding energy recovery from con
tinuous exhaust systems, principally exhausts from fume hoods. 

6) Code compliant envelope construction. 
Although improving the building envelope to comply with the state 
energy code will involve high first costs, it may be cost effective 
over the life of the building. 
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7) Temperature contro l mod i f i ca t i on . 

Control modi f icat ions p r imar i l y re la te to u n i t s S-2 and S-3, 
serv ing 2nd and 3rd f l o o r respec t ive ly . These mod i f i ca t ions w i l l 
inc lude enthalpy c o n t r o l , var iab le a i r volume con t ro l on supply 
and return exhaust fans , and added contro ls to achieve va r i ab l e 
a i r colume to various condit ioned spaces. 

8) Heat recovery from process and a i r cond i t ion ing condenser water . 

The continuous-duty process cool ing tower (60 ton) used i n con
j unc t i on w i th water cooled condensers on various growth chambers, 
cold rooms and freezers provides an a t t r a c t i v e p o s s i b i l i t y fo r 
heat recovery. Continuous heat recovery could be achieved by 
the i n s t a l l a t i o n of a storage tank and water - to -water heat ex
changer ahead of the ex i s t i ng domestic hot water heater . An a l 
t e r n a t i v e f o r w in ter operat ion would be a w a t e r - t o - a i r exchanger 
ahead of the preheat c o i l s on the v e n t i l a t i n g u n i t s . 

9) Var iable speed c h i l l e d water pump dr ives . 

The cost ef fect iveness of var iab le speed dr ives on the c h i l l e d 
water pumps w i l l be determined, based on b u i l d i n g requirements 
and data r e l a t i n g to a s i m i l a r i n s t a l l a t i o n contemplated by 
Physical Plant f o r Health Science, Uni t A. 

10) Replacement of steam generated s t i l l w i th reverse osmosis u n i t . 

The use o f „ "pure" water as provided by reverse osmosis equ ip 
ment in l i e u of d i s t i l l e d water has not been reviewed w i t h users 
i n Alderman H a l l . I f i t i s acceptable, the cost e f fec t i veness 
o f such an i n s t a l l a t i o n , based on present d i s t i l l e d water con
sumption and re la ted steam consumption w i l l be determined. 
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1.7.2 ELECTRICAL DEMAND 

The following tabulation is a listing of East and West Bank Campus 

building service transformer ratings, and measured instantaneous demand 

and power factor. These readings were taken between the hours of 10 A.M. 

and 2 P.M. on a normal work day and provides a reasonable indication of 

transformer loading. 

\ 
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East Bank 1975-1976 Fiscal Year 

Building No. 

008 
019 

020 

030 
033 

034 

035 

036 
037 
038 
041 
042 

043 

046 

049 

051 

Transformer 
Location 

Burton Hall 

Child Development 
(New Half) 

Elliot-West 

Elliot-N.W. 

Elliot-S.W. 

Elliot-S.E. 

Exp. Engr. North 

Millard-East 

Millard-West 

Heating Plant Sub 1-A 

Heating Plant Sub 1-B 

Smith B1T1 

Smith B1T2 

Norris Gym. East 

Appleby Hall-West 

Zoology-Botany W. 

Mineral Res. North 

Walter Lib. N.E. 

Walter Lib. S.E. 

Elect. Engr. Unit Sub. 

Elect. Engr. North 

Morrill Hall-South 

Morrill Hall-North 

Physics-North 

» Physics-South 

Fraser Hall-West 

Transformer 
Capacity 

KVA 

500 
225 

575 
500 
500 
500 
575 
500 
10 
750 
1000 

575 
575 
501 
500 
999 
501 
575 
575 
500 
575 
501 
501 
500 
500 
500 

HV,KV 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

LV 

208 

208 

208 
208 
208 
208 
208 
208 
120 
480 
480 
208 
208 
208 
208 
208 
240 
208 
208 
208 
208 
208 
208 
208 
208 
208 

Measured 
Demand Power 
KVA Factor 

126 
45 

86 
144 
149 
150 
102 
230 
.65 
43 
368 
270 
180 
205 
142 
447 
N.L. 

203 
126 
81.8 

88 
285 
45 
417 
108 
124 

.95 

.88 

.93 

.80 

.85 

.81 
N.L. 

.93 
N.L. 

N.L. 

N.L. 

.93 

.78 
N.L. 

.86 
.9 

N.L. 

N.L. 

N.L. 

N.L. 

N.L. 

.92 

.87 
N.L. 

N.L. 

N.L. 

N.L. = Not Listed 250 



Building No. 

053 

054 
055 
060 
061 

063 
064 

065 

066 
069 

070 
072 

074 

Transformer 
Location 

Northrop-West 

Northrop-East 

Owre Hall-N. 

Powell Hall-E. 

Vincent Hall-N. 

Bell Museum-N. 

Bell Museum-S. 

Comstock-North 

Coffman Memorial-N 

Coffman Memorial-S. 

Mech-Aero.-East 

Mech-Aero-West 

Mech-Aero-Furnace 

Mech-Aero-Wind Tunnel 

Chem. Engr.-South 

Heart Hosp-South 

Heart Hosp-Nest X-Ray 

Health Service-W. 

Bierman Field-A 

Bierman Field-B 

Mayo-East 

Mayo-West 

Mayo-S.E. 

Mayo-N.E. 

Mayo-S.W. 

» Mayo-East 

Mayo-Center 

Mayo-North 

Transformer 
Capacity 

KVA 

575 
575 
576 
300 
501 
575 
575 
576 
750 
750 
500 
500 
150 
225 
575 
501 
501 
501 
300 
300 
560 
560 
500 
500 
1000 

HV.KV 
13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

LV 

208 

208 
208 
208 
208 
208 
208 
208 
480 
480 
208 
208 
2.4 

480 
208 
208 
208 
208 
480 
480 
208 
208 
208 
208 
208 

FUTURE 

FUTURE 
FUTURE 

Measui 
Demand 
KVA 

182 

158 
118 
N.L. 

282 
207 
91 
125 
N.L. 

299 
236 
0 
0 

N.L. 

131 
N.L. 

N.L. 

147 
1.8 

295 
162 
210 
186 
0 
203 

*ed 
Power 
Eactor 

.96 

.93 

.85 
N.L. 

.91 
N.L. 

N.L. 

N.L. 

N.L. 

N.L. 

.88 
N.L. 

N.L. 

N.L. 

N.L. 

N.L. 

N.L. 

N.L. 

N.L. 

N.L. 

.86 
N.L. 

.90 
N.L. 

.67 
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Building No. 

074 

Transformer 
Location 

076 

077 

079 

104 

107 

108 

109 

112 

114 

115 

116 

118 

122 

123 

124 

Mayo-South 

Mayo-X-Ray 

Mayo-South 

Mayo-North 

Mayo-#9A 

Mayo-#9B 

Mayo-#9C-X-Ray 

Linac-N.E. 

Peik Hall 

Lyon Lab-Middle 

Mines & Metal.-East 

Masonic-West 

Diehl Hall-South 

V.F.W.-South 

Architecture-East 

Jackson-Owre-West 

Child Rehab.-North 

Science Classroom-E. 

Tandem Ace.-North 

Tandem Ace.-Middle 

Tandem Ace.-South 

Kolthoff A1T1 

Kolthoff-A2T2 

Kolthoff-A2Tl 

Science Class.-S. 

« Ramp B-Middle 

Transformer 
Capacity 

KVA 

-

561 
561 
750 
1000 

500 
75 
501 
500 
575 
300 
1500 

300 
500 
864 
750 
501 
300 
300 
150 
575 
575 
575 
86 
501 

HV,KV LV 

FUTURE 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

FUTURE. 

208 
208 
208 
208 
480 
208 
208 
208 
208 
208 
208 
208 
208 
208 
208 
208 
208 
208 
208 
480 
480 
480 
4.16 

460 

Measi 
Demand 
KVA 

184 
234 
224 
0 
25 
18 
73 
285 
246 
224 
N.L. 

N.L. 

143 
320 
327 
91 
53 
30 
1.25 

443 
229 
254 
19 

244 

ured 
Power 
•' Factor 

.83 

.82 

.92 

.72 
N.L. 

.80 

.95 

.78 

.95 
N.L. 

.95 
N.L. 

.98 

.87 

.89 

.92 
N.L. 

N.L. 

N.L. 

.79 

.86 

.86 
N.L. 

.86 
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Building No. 

125 

132 
139 
142 

143 

152 
134 
027 
119 
098 
113 

Transformer 
location 

Space Sci. Cntr.-E-SSIA 

Space Sci. Cntr.-W-SSIB 

Space Sci. Cntr.-N-SS2B 

Space Sci. Cntr.-S-SS2A 

KLaeber Court-S. 

Bierman Building Pad. 

Unit A-US #1 Left 

Unit A-US #1-Right 

Unit A-US #1A 

Unit A-US #2 

Unit A-US #2A 

Unit A-US #3 

Unit A-US #3A 

Unit K/£-West 

Unit K/E-N.E. 

Unit K/E-Middle 

East Bank Bookstore-E 

Printing & Graph. Art 

Fairmount St. & 29th Ave 

Heavy Equip. Yard 

Chem. Storehouse-N.E. 

Food Stores-North 

Transformer 
Capacity 
KVA 

500 
500 
500 
500 
150 
750 
2300 

2300 

1725 

1725 

1725 

1725 

1725 

1725 

575 
1725 

750 
500 
75 
25 
225 
501 

HV,KV 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

2.4 
13.8 

13.8 

LV 

208 

208 
208 
208 
208 
208 
480 
480 
480 
480 
480 
480 
480 
480 
208 
480 
480 
208 
2.4 

240 
208 
208 

Meas 
Demand 

KVA 

210 

27 
184 
56 

N.L. 

275 
N.L. 

N.L. 

313 
319 
790 
N.L. 

N.L. 

207 
262 
N.L. 

N.L. 

256 
N.L. 

N.L. 

91 
228 

ured 
Power 
Factor 

.97 
N.L. 

.88 

.85 
N.L. 

N.L. 

N.L. 

N.L. 

.5 

.65 

.83 
N.L. 

N.L. 

N.L. 

N.L. 

N.L. 

N.L. 

.9 
N.L. 

N.L. 

.98 

.86 

253 



East Bank 1976-1977 Fiscal Year 

Bui IdniK No. 

008 

019 

020 

028 

031 

033 

034 

035 

036 

037 

038 

041 

042 

043 

044 

045 

Rm. 268 

Transformer 
local ton 

Burton Hall 

Child Development 

Elliot-West 

Elliot-N.W. 

Elliot-S.W. 
Elliot-S.E. 
Sanford Hall 

Main Engr. 

Millard-East 

Millard-WesL 

Millard-Middle 

Heating Plant-Sub 1-A 

Heating Plant-Sub 1-B 

Smith-BITI 

Smith-B1T2 

Norris Gym.-E 

Appleby Hall-West 

Zoology-Botany-W 

Mineral Res.-North 

Walter Lib.-N.E. 

Walter Lib.-S.E. 

Elect. Engr.- Unit Sub 

Elect. Engr.-North 

Shops Building 

Memorial Stadium-020 

Memorial Stadium-050 

Trans lorn tor 
Capaci ty 

KVA 

500 

225 

575 

500 

500 
500 
501 

575 

575 

10 

575 

750 

1000 

575 

575 

501 

500 

999 

501 

575 

575 

500 

575 

450 

225 

150 

_IV_KV 

13.8 

13.8 

13.8 

13.8 

13.8 
13.8 
13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

LV 

208 

208 

208 

208 

208 
208 
208 

208 

208 

120 

120 

480 

480 

208 

208 

208 

208 

208 

240 

208 

208 

208 

208 

208 

208 

208 

Moa.su i 
Demand 

KVA 

130 

25 

54 

189 

159 
179 
186 

N.L. 

403 

Power 
Facto 

.87 

N.L. 

N.L. 

N.L. 

.S2 

.87 
N.L. 

N.L. 

N.L. 

.875 N.L. 

391 

113 

N.L. 

225 

169 

271 

142 

165 

50 

192 

117 

91 

99 

169 

83 

46 

.88 

.84 

.86 

N.L. 

N.L. 

N.L. 

.86 

N.L. 

.85 

.94 

.88 

.88 

.89 

N.L. 

.97 

.82 

N.L. = Not Listed 254 
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Building No. 

046 

049 

050 

051 
052 
053 

054 
055 
056 
057 

060 
063 
064 

065 

066 

Transformer 
Location 

Morrill Hal.l-S. 

Morrill Hall-N 

Physics-North 

Physics-South 

Williams Arena-014 

Williams Arena-016 

Williams Arena-018 

Williams Arena-020 

Williams Arean-022 

Fraser Hall-W. 

Pioneer Hall & Court 

Northrop-West 

Northop-East 

Owre Hall-North 

Powell Hall-East 

Cooke Hall 

Nolte Center-030 

Nolte Center-031 

Vincent Hall-N. 

Comstock-North 

Coffman Memorial-North 

Coffman Memorial-South 

Mech-Aero-East 

Mech-Aero.-West 

Mech-Aero.-Furnace 

* Mech-Aero.-Wind Tunnel 

Chem. Engr.-South-30 

Chem. Engr.-South-31 

Transformer 
Capacity 
KVA 
501 
501 
500 
500 
500 
150 
150 
100 
500 
500 
300 
575 
575 
576 
300 
300 
575 
575 
501 
576 
750 
750 
500 
500 
150 
225 
575 
575 

HV,KV 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

LV 

208 

208 
208 
203 
208 
208 
208 
240 
208 
208 
208 
208 
208 
208 
208 
208 
208 
208 
208 
208 
480 
480 
208 
208 
24 
480 
208 
208 

Measured 
Demand 
KVA 

238 

39 
189 
88 
0 
0 
12 
46 
233 
127 
150 
222 
120 
149 
201 
152 
196 
132 
230 
126 
127 
581 
180 
0 
0 
0 
137 
131 

Power 
Factor 

.87 

.98 
N.L. 

.87 

.85 

.85 
N.L.-

.86 
N.L. 

N.L. 

.87 
N.L. 

.97 
N.L. 

N.L. 

N.L. 

N.L. 

.86 

.88 

.94 

.85 
N.L. 

N.L. 

N.L. 

N.L. 

N.L. 

.80 
N.L. 
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Building No. 

067 
068 
069 

070 
072 

073 
074 

-

076 
077 

Transformer 
Location 

U of M Field House 

Centennial Hall 

Heart Hospital-South 

Heart Hosp- Nest X-Ray 

Health Service-W 

Bierman Field "A" 

Bierman Field "B" 

Johnston Hall 

Mayo-East 

MayO-West 

Mayo-S.E. 

Mayo-N.E. 

Mayo-S.W. 

Mayo-East 

Mayo-Center 

Mayo-North 

Mayo-South 

Mayo-X-Ray 

Mayo-Scuth 

Mayo-North 

Mayo-9A 

Mayo-9B 

Mayo-9C-X-Ray 

Mayo-315 

Mayo-325 
v Linac-N.E. 

Peik Hall 

Transformer 
Capacity 
KVA 

501 
300 
501 
501 
501 
300 
300 
345 
560 
560 
500 
500 
1000 

Future 

Future 

Future 

Future 

Future 

561 
561 
750 
1000 

500 
500 
500 
75 
501 

HV,KV 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

_____ 
208 

208 
208. 

208 
208 
480 
480 
480 
208 
208 
208 
208 
208 
208 
208 
208 
208 
208 
208 
208 
208 
208 
480 
480 
480 
208 
208 

Meas 
Demand 
KVA 

192 

208 
242 
0 
210 
180 
256 
118 
95 
148 
141 
0 
0 
0 
0 
0 
0 
0 
151 
216 
190 
0 
6 

289 
206 
9 

194 

■ured 
Power 
Factor 

.88 

.90 
N.L. 

N.L. 

N.L. 

.93 

.94 
N.L. 

N.L. 

N.L. 

N.L. 

N.L. 

N.L. 

N.L. 

N.L. 

N.L. 

N.L. 

N.L. 

N.L. 

N.L. 

N.L. 

N.L. 

N.L. 

N.L. 

N.L. 

N.L. 

.86 
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Building No. 

090 
098 
100 
103 
104 
105 
107 
108 
109 
110 
112 
113 
114 
115 
116 
118 

122 

123 

124 
125 

T 
Transformer 
Location 

Dept. Police Building 

Chen leal Storehouse-N.E. 

Poucher Building 

Ramp A 

Mines & Metal.-East 

Territorial Hall 

Masonic-West 

Diehl Hall-S. 

V. F. W. - South 

Frontier Hall 

Architecture-East 

Food Stores 

Jackson-Owre-West 

Child. Rehab.-North 

Science Classroom-East 

Tandem Ace.-North 

Tandem Ace.-Middle 

Tandem Ace.-South 

Kblthoff-AITI 

Kolthoff-A2T2 

Kolthoff-A2T1 

Science Classroom-South 

Science Classroom-East 

Science Classroom-Center 

Science Classroom-West 

> Ramp B-Middle 

Space Sci. Ctr.-East-SSIA 

Space Sci. Ctr.-West-SSIB 

ransformer 
Capacity 
KVA 

75 
225 
500 
25 
575 
300 
300 
1500 

300 
300 
500 
167 
864 
750 
501 
300 
300 
150 
575 
575 
575 
86 
25 
25 
25 
501 
500 
500 

IIV,KV 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

LV 

240 

208 
208 
208 
208 
208 
20S 
203 
208 
208 
208 
208 
208 
208 
208 
208 
208 
208 
480 
480 
480 
4.16 

240 
240 
240 
460 
208 
208 

Measui 
Demand 
KVA 

0 

102 
310 
0 
254 
144 
184 
734 
65 
75 
168 
152 
456 
199 
87 
108 
108 
23 
203 
209 
243 
71 

.023 

9 
7 

203 
209 
118 

•ed 
Power 
Factor 

N.L. 

N.L. 

.88 
N.L. 

N.L. 

N.L. 

N.L. 

N.L. 

N.L. 

N.L. 

.97 

.87 
N.L. 

N.L. 

N.L. 

N.L. 

N.L. 

N.L. 

N.L. 

N.L. 

N.L. 

N.L. 

0 
N.L. 

N.L. 

N.L. 

.87 

.85 
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Building No. 
125 

130 
131 

132 
134 
139 

142 

\ 

143 

Spac 

Transformer 
Location 

e Sci. Ctr.-N-SS2B 
Space Sci. Ctr.-S-SS2A 
Inventory Warehouse 
Std. 
Std. 

Oil Bldg. - A 
Oil Bldg. - B 

Klaeber Court-̂ -South 
Printing' & Graphic Art 
Bierman Field 
Athletic Building 
Unit 
Unit 
Unit 
Unit 
Unit 
Unit 
Unit 
Unit 
Unit 
Unit 

A-US #1 Left 
A-US #1 Right 
A-US #1A 
A-US #2 
A-US #2A 
A-US #3 

A-US #3A 
K/E-West 
K/E-N.E. 
K/E-Middle 

Trans lornior 
Capacity 
KVA 
500 
500 
112.5 
112.5 

150 
500 
750 

2300 
2300 
1725 
1725 
1725 
1725 
1725 
1725 
575 
1725 

HV,KV 
13.8 
13.8 
13.8 
13.8 
13.8 
13.8 
13.8 
13.8 

13.8 
13.8 
13.8 
13.8 
13.8 
13.8 
13.8 
13.8 
13.8 
13.8 

LV 
208 
208 
208 
208 
208 
208 
208 
208 

480 
480 
480 
480 
480 
480 
480 
480 
208 
480 

Mrottsuri'ttl 
Demand 

KVA 

249 
55 
2 

N.L. 
N.L. 
N.L. 
335 
321 

838 
602 
641 
392 
818 
380 
540 
262 
166 
242 

Power 
Factor 
.84 

N.L. 
N.L. 
N.L. 
N.L. 
N.L. 
.84 
.95 

.70 

.76 

.72 
N.L. 
.82 

N.L. 
N.L. 
N.L. 
N.L. 
N.L. 
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West Bank - 1975-1976 Fiscal Year 

Building No. 

202 
203 
204 

205 
207 
208 

209 

211 

Transformer 

Social 

Blegen 

Wilson 

Wilson 

Wilson 

Wilson 

Wilson 

Wilson 

Location 

Sci.-East 

Hall-N. 

Lib.-AITI-East 

Lib.-A2T2-Mid. 

Lib.-A2T1-West 

Lib.-BITI-East 

Lib.-B2T2-Mid. 

Lib.-B2T1-West 

Anderson Hall-N 

Auditorium Classrom-N.E. 

Middlebrook ''A*'-W-Add-E 

Middlebrook "C"-E-Add-N 

Middlebrook nC"-E-Add-S 

Rarig-North-U.S. #1 

Rarig-South-U.S. #2 

Rarig-East-U.S. #3 

Law 

Transformer 
Capacity 
KVA 
501 
750 
500 
500 
500 
500 
500 
500 
501 
999 
501 
501 
999 
750 
500 
500 

HV,KV 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

LV 

208 

240 
480 
480 
480 
480 
480 
480 
208 
480 
208 
208 
480 
208 
208 
208 

Measured 
Demand 

KVA 

N.L. 

N.L. 

N.L. 

N.L. 

N.L. 

N.L. 

N.L. 

N.L. 

175 
N.L. 

135 
84 
186 
N.L. 

N.L. 

N.L. 

F U T U R E 

Power 
Factor 

N.L. 

N.L. 

N.L. 

N.L. 

N.L. 

N.L. 

N.L. 

N.L. 

.96 
N.L. 

.97 

.96 

.61 
N.L. 

N.L. 

N.L. 

N.L. = Not Listed 
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West Bank 1976-1977 Fiscal Year 

Building No. 

202 
203 
204 

-05 
207 
208 

209 

210 

Transformer 
Location 

Social Science-East 

Blegen-North 

Wilson Lib-AITI-East 

Wilson Lib-A2T2-Middle 

Wilson Lib-A2T1-West 

Wilson Lib-BITI-East 

Wilson Lib-B2T2-Middle 

Wilson Lib-B2T1-West 

Anderson Hall-North 

Auditorium-Classroom-NE 

Middlebrook "A"-W-Add-E 

Middlebrook "CM-E-Add-N 

Middlebrook "C"-E-Add-S 

Rarig-North-US #1 

Rarig-South-US #2 

Rarig-East-US #3 

Sportsfield Serv. Bldg. 

Transformer 
Capacity 
KVA 
501 
750 
500 
500 
500 
500 
500 
500 
501 
999 
501 
501 
999 
750 
500 
500 

HV,KV 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

13.8 

LV 

208 

240 
480 
480 
480 
480 
480 
480 
203 
480 
208 
208 
480 
208 
208 
208 

Measured 
Demand 
KVA 

253 

441 
202 
237 
244 
154 
160 
153 
162 
267 
142 
90 
239 
248 
122 
0 
53 

Power 
Factor 

N.L. 

.93 
N.L. 

N.L. 

N.L. 

.93 
N.L. 

N.L. 

.95 

.93 
N.L. 

.97 

.51 
N.L. 

N.L. 

N.L. 

.97 

N.L. = Not Listed 

260 



1.8 SPECIAL SERVICE SECTORS 

Services are provided within the Demonstration Conmunity which have 

a direct influence upon steam distribution. The major services provided 

are laundry service at the University and St. Mary's Hospital. Fairview 

Hospital and Augsburg College contract for this service. 

Since neither the University nor St. Mary's reads the laundry steam 

meters on a daily basis the University undertook this assignment and 

read the University laundry steam meters on an hourly basis for the period, 

March 3, 1977 through March 6, 1977. This data was then computerized to 

form the x'ollowiiig duration and uourly profiles. 

It can be observed from the hourly profile there are definite periods 

during the working day when there are high steam demands. These peaks 

are caused by large mangles. The laundry mangles present a steam re

quirement that must be thoroughly investigated in Phase II of ICES. We 

will discuss and offer solutions to satisfying the laundry requirement. 

The laundry becomes a problem with ICES distribution because of a 

reduction in system distribution pressure and the pressure losses associated 

with long distribution runs to St. Mary's Hospital. 

In addition to the daily readings the steam billing computer program 

periods monthly steam usage for the University laundry. 

By extrapolation from St. Mary's steam usage records the following 

data was obtained about St. Mary's laundry. 

St. Mary's uses a converter to provide hot water from the steam 

distribution system. Minimum steam pressure for the flatwork ironer is 

125 psig. 
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Hot Water to Laundry - 1976 

3,941,070 gallons @ 170° F. 

1,131,900 gallons @ 120° F. 

648,270 gallons @ 95° F. 

The above data is based on washing 3,087,000 lbs. of material at 

an average load of 300 lbs. with 556 gallons of water per cycle and 10,290 

loads washed during 1976. 

There is no record of steam used by the flatwork ironer. Consultants 

will be able to make a determination during Phase II from the amount of 

material ironed during 1976. This was 1,487,000 lbs. pressed. 

t 
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LAUNDRY STEAM LOAD DURATION CURVE 
FOR 3/3/77 TO 3/6/77 

***t**+****+****+*********+*******************+****** 
> 9000.+ + 
> 8B00.+ + 
> 8600.+** + 
> 8400.+** + 
> 8200.+** + 
> 8000.+** + 
> 7800.+** + 
> 7600.+*** " + 
> 7-100.+*** + 
> 7200.+**** + 

L > 7000.+***** + 
B > 6800.f****** + 
S > 6600.+******** + 
> 6400.+********* + 

S > 620O.+****f**** + 
T > 6000. H******** > + 
E > 5800.+********** + 
A > 5600. * * * % * * * * * * * * + 
M > 5 4 0 0 . * * * * * * * * * * * * * 

> Z200.************** + 
P > 5000.+************* + 
E > 4 8 0 0 . * * * * * * * * * * * * * * * 
R > 4600.+*************** + 

> 4 4 0 0 . * * * * * * * * * * * * * * * * + 
H > 4200.+**************** + 
R > 4000.+**************** + 

> 3B00.+**************** + 
> 3600.f**************** + 
> 3 4 0 0 . * * * * * * * * * * * * * * * * * * 
> 3 2 0 0 . * * * * * * * * * * * * * * * * * * + 
> 1000.****************** * 
> 2800.t****************** + 
> 2600.f******************* + 
> 2 4 0 0 . * * * * * * * * * * * * * * * * * * * * * * 
> 2200.************************** + 
> 2000.********************************** + 
> 1B00.********************************************* f 
> 1600.************************************************* * 
> I 400.*************************************************** * 
> 1200.*************************************************** + 
> 1000.***************************************************** 
> BOO. ***************************************************** 
> 600.**************************************************** + 

* + ***********t.********************** + ********* + ****** 
+ * * + + + 
0 20. 40. 60. 80. 100. 

PERCFNT OCCURRENCE 

BYHBOL DEFINITION 
* LAUNDRY STEAM LOAD 
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*+****+*********+*********+****+****+*********+****** 

SYMBOL DEFINITIONS 

SYMBOL DEFINITION 
8 LAUNDRY STEAM USE 
T OUTSIDE AIR TEMPERATURE 

DATE OF RUN- 77/03/28. 

•r 
C f-

O | 

°! 
° f 
o I 
o ; 
o 
o j 
o i 

O ; 

O ' 

c : 
o ! 

o ! 

o i 
° ! 
O j 
o • 
© ! 

o I 



UNIVERSITY OF MINNESOTA LAUNDRY 

Dates 
770303 
770303 
770303 
770303 
770303 
770303 
770303 
770303 
770303 
770303 
770303 
770303 
770303 
770303 
770303 
770303 

Hours 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
00 

LBS/Cond. 
5400 
7700 
6700 
7300 
6900 
6600 
2600 
6800 
2300 
2300 
2300 
1900 
2000 
1900 
1900 
1900 

Temp. 
32 
33 
34 
35 
35 
35 
35 
34 
34 
34 
33 
33 
33 
33 
33 
33 

770304 
770304 
770304 
770304 
770304 
770304 

01 
02 
03 
04 
05 
06 

2100 
1600 
2500 
2000 
1100 
4800 

33 
33 
33 
33 
33 
33 
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Datrs 
770304 
770304 
770304 
770304 
770304 
770304 
770304 
770304 
770304 
770304 
770304 
770304 
770304 
770304 
770304 
770304 
770304 
770304 

Hours 
07 
08 
09 
10 
11 
12 . 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
00 

IBS/Cond. 
2400 
6800 
8400 
5100 
7100 
8700 
6000 
7400 
4700 
3400 
2500 
1700 
1100 
1300 
2800 
1800 
1100 
2800 

Temp. 
33 
33 
33 
33 
33 
33 
33 
34 
33 
32 
32 
31 
30 
30 
30 
29 
29 
28 

770305 
770305 
770305 
770305 
770305 
770305 
770305 
770305 

01 
02 
03 
04 
05 
06 
07 
08 

1900 
2000 
1900 
1800 
3000 
2700 
1700 
5300 

27 
26 
26 
26 
22 
20 
19 
19 

267 




