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CHAPTER 44. -

Owntng ant[ Operahng C ‘_' :"

Fixed Charges * Amortization, Interest Taxes, Irisurance,
Rent; Maintenance Costs, Service Costs: " Operating Re[ng-
eration Equipment, Condenser Water Heatrné .' . -

’ ]—‘HE purpose of this chapter is to dlSCUSS the ownmg and operatmg
Costs of heating, ventilating, air conditioning -and refngeratlon

"systems for buildings from an economic standpoint so -that owners or
. prospective purchasers may compare the operating economics of one
system with another and evaluate properly the over-all cosfs of the $ystems.

instead of con51der1ng only the first cost.

There are cases in which it may be desirable to study the p0551bllntles
of installing a system for the purpose of obtaining a substantial increase

.in income or a better return on the investment due-to: increased patron-

age in theaters, stores, or hospitals;-increased occupancy in office build-
ings; improved efﬁc1ency of employees in offices or factories; or improve-
ment in a manufactured product or a decrease in its cost of production.

Ouwning and Operating Costs may be grouped under three headings: (1)
Fixed charges, (2) Maintenance Costs, and (3) Service Costs. -

FIXED -CHARGES

Fixed Charges, which are the costs of owning the system, include: (1)

Amortization, (2) Intérest, (3) Taxes, (4) Insurance, and (5) Rent.

‘Amortization

Amortization cost will depend on: (1) the total ﬁrst cost, and (2) the

“amortization period.

The -fotal first cost of an mstallatlon is the "actual dollar outlay. or

capital expenditure required to buy and install the air conditioning, or

heating and ventilating system ready for operatlon It can be divided
into-two parts: (a) The first cost of the air conditioning or heating and

The first cost of air condltxonmg or heatmg and ventllatmg systems
includes the following: "
1. Heat producing equipment including boilers, bumers, etc. i Coe -
2. Heat distributing equipment including direct radiation, piping, etc.

3. Air handlmg equipment including fans, air heaters, air conditioners, filters, con-
“trols, etc.

4. Air distributing equipment mcludmg ducts, outlets, grilles, etc.
5. Refrigerating equipment including piping, pumps, etc.
6. Water conservation devices including towers, evaporative condensers, etc.

The best procedure for establlshmg the first cost of any system is to

- select the various. parts after thorough engineering study, and then to-
.estimate the’installed costs of same. When such detailed work is not

warranted or when only rough comparisons are desired between several

- .types, approximate unit costs are of value as time savers.

Approximate installed prices of the various parts are shown in Tables
1, 2, and 3 and, as indicated, vary with the size or capacity of the equip-
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‘ventilating system itself, and (), other first costs incurred because of the
 installation of thé air ‘conditioning or heating.and ventilating system.

f

" Owning and Operating Costs S L 813-

ment. . The apparatus and items_ included in each. group are stated in the
footnotes beneath the tables. . By use of thése three tables it.is possible
to obtain a reasonable approximation of the cost of heating or air con-
ditioning a given space-or building. In order to use the approximate

values indicated in Tables 1, 2 and 3, a rough .estimate of the load is.

‘required. If timie does not permit a determination of the load and if

extremely rough ﬁgures will sufﬁce, Table 4'may be.used as an indication
of the price of.various types of air conditioning applications.

Other first costs, incurred because of- the installation of the air con-
ditioning or heating and ventilating system, ‘include costs of: electrical
work, plumbing, miscellanecus piping, building alterations, "cutting,
patchlng, remodeling, or redecorating after installation, consulting
engmeer s fees, licenses, permits, etc. ‘These vary -so w1dely that no
approximations are possible and each case must be considered alone.

The length of the amortization penod to be used depends upon: the type

and remaining life of the building or space for which the system is to be"

used; the type of equipment to be employed as a part of the system; the
character of the business; and the lease or ownership coriditions. For
small shops in rented quarters on short term leases, a perlod of 5 years or
less may be propet, wheréas for larger iristallations in ‘buildings thit are
owned outright a penod of 10 or 20 years or more may be used,

Depreciation due to deterloratlon and obsolescence must also be
considered .in arriving at the amortization’ period.. Deterioration- and

Tasre 1. TvypicaL INsTaLLED Costs oF HEAT PrODUCING
AND HEAT DISTRIBUTING SYSTEMS

CosT IN DOLLARS—PER MILLION Btu PER HOUR®: b"
BT Fr T2 3 4
s | B | Borm : -
TE.
4 MrL?,Y:Ns) Tuods‘?:l)vs Power BOILERS HSD:S;NE‘;" ER[  Direcr
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0.8 3.3 24 2100 8500 7850
1.2 5.0 36 .2300 1750 8200 7600
16 6.6 48 2000 1570 8000 7350
2.0 - 83 60. 1850 1460. 7800 ° 7200
3.0 12.5 90 .1600 1230 7600 7000
4.0. 16.6 119 1400 -+ 1100 7500 - - 7000
5.0 20.8 149 1250 980 7500 7000
6.0 25.0 179 1160 920 - 7500 7000
7.0 29.2 209 1100 880 7500 7000
8.0 .33.3 239 1050 | 850 7500 7000
10.0 41.6 299 1000 . 7500 - - 7000
12.0 50.0 - }--358 | - 970 7500 | 7000
14.0 '58.3 “<418 -t . 930 .. 7500 7000 -
16.0 66.6. - 478 . 900 : 7500 7000
18.0 -75.0 ’ 538 860 - - 7500 7000

*Columus 1 and 2 include hand fired boxler erected, w1th shalung grates -and standard tnmmmgs
Column 1 includes brickwork and rotating soot blowers. Foundations and piping are not included. .

Columns 3 and 4 include direct radiation, pnpmg valves, specialties, and insulation. Boilers, condensate
and circulating pumps, boiler ions, and building construction or alterations are not included.

bThe approximaté ‘figures given above may ‘vary, as much as 30 per cent due to job conditions, labor,

rates, and locality, These figures represent the selling prices of the individual items indicated above based
on costs encountered i in the year 1940. It is suggested that correction be made according to the. pamcular
locality for increases in labor and materia! costs since that year.




