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Motor Speed Cluss'rﬁéuﬁons

A Constantspeed motor is one in which the speed
P constant with
wou.ud motor or a-c sq

Varying-speed motor is ope in which the speed varies with

t.he load, usually decreasing when the load increases; eg., a d<
geries motor or an induction motor with large slip.

An Admmbls motor is one in which the

motor with low

-varying-speed speed -
can be.adjusted gradually, but when once adjusted for a miven

load will vary in considerable degree with change in load; eg.,
a simnt-vuund d-c motor adjusted by armature resistance con-
trol

An Adjusteble-speed motor is one in which the speed can be

gradually over a considerable range, but when once ad-

justed remains practically unaffected by the load; eg, & d-
sbunf. motor w1 Beld-resistance control. The stan: ratings

for open-type, adj le-epeedmowxs hamgaspeedn.nge
ofawlmdgxmtermm with th
W A dard 1

rating nt. 150 percent

of minimum speed with a f.empemture rize of 40 C.

(2) The next higher d rating
at %umammlmumapeedmthaumpmturenseof
40

remains
in load; 685 a d-c ghunt-
alip.
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3) Between 150 percent of minimum_speed und 3 times
speed, the

mhngth.hn'empenhuenseoflo(:wdlvnrymth

the speed along a t line connecting these two

harsepower ratings. No er increase in horsepower
above 3 times minimum speed.

4) Below 150 percent of mnnmum speed the lower continuous
horsepower rating (see preeedm; item 1) will apply
with a temperature rise of 50

Ezample: 20725 hp, 400 to 160) pm. This motor may
be raf mhp,«)CatGOOrpmmd?.’ihp,memm
1200 to 1600 rpm. Between 600 and 1200 rpm the rated
horsepower increases directly with speedlmmmm%hp

5) Mowrs may also be rated 1. hour with temperature rise

f 50 C with the higher horsepower rating (see pre-
cedmg item 2) throughout the entire speed range.

Ezample: 20/25 hp, 400 to 1600 rpm. This motor may
be rated 25 hp, 50 C 400/1600 rpm ; 1 hour.

Mechanical Modificafions

Vertical Mountings are available for such applications as°

pumps and egitators. This type of application may uire a
special umbrella-type hood to protect against dnppln:‘llxqmds.

Flanged Mountings are available for use where motors are
built in as part of machines. Motors may also be supplied with

flush plate mountings, “suitable for close coupled pump and
eimilar applications.

CHAPTER 46

RESIDENTIAL SUMMER AIR CONDITIONING

Types of Sy , Gas Year-round Air Conditioners,

Consumer Requirements, Equip: Capacity Selecti

of Equip

ypes
Location of Cooling Equipment, Noise, Air Distribution Methods, Operating Costs, Effects on Future House Design

UMMER air conditioning in residences has become a
major factor in the air-conditioning ﬁeld and has cmawd
a heavy interest among h

tial Aw@ond‘hornng pubhshed by the Air Condmomng and
Refri pr of reliable
fact when used in conjunction with thexr equip-

and business men. R&denhal ooohng, pammlaﬂy for the

small home, ived its initial impx when

cifically designed for such purpeses became available in the
1930%s.

The first installations were made by using commercxa.l and
industrial methods as the estimating basis and did not prove

as satisf: y as the installer or desi desu'ed Actually,
the difference b imating the resi air-
ditipning and cial i ditioning loads

is in the design temperature differences used, the type of in-
ternal load in the conditioned area, and the method of cal-
culating equipment size.

CONSUMER REQUIREMBITS

Present, practice is to design resid 1 air condi~
homng on the basis of an 80 F indoor temperature. In-using

ment are also adequate.

Both of the industry methods mentioned employ cooling
load factors for the various components of the load that are
averaged over a peak period of several hours and thereby
make allowance for thermal storage eﬂ'ect.s They avoid the
possibility of pyramidi rent, peak
loads.

With most met.bods it is possible to select the desired de-
sign indoor-outdoor temperature difference, using 80 F or
the user’z preferenee for the indoor temperature, and the

ly used perature for the area as listed in
Chapter 13.

Design methods which &vemge load eonditions for a period
in excess of 12 hr have not been accepted by the industry
committees. Such methods require the introduction of fae-
tors thaf. are not at pmsent considered to be adequately sub-

tical analysis or to be justified by the

bssnsnl.smlmedmstthehomeownerwﬂl te the
system ly with a th setting of 75 or 16 F
and thereby take advantage of the thermal storage in the
house and household furnishings to reduce the peak terpera-
tum The pmfemnee ol’ the mdividual home owner must,
d in sel the design indoor tem-
perature and may require that a tﬂnperamre lower than
80 F be selected. Am.\og computed studxes and field investi-
gations® have d the ad of the
80 F indoor temperamre as a basis for equipment selection
procedure.

To ensure comfort, it is essential that the proposed opera-
tion and performa.nee of the system be explained to the user
in advance. Usually the greatest degree of comfort can be
obtained by keeping the house closed and operating with a
fixed thermostat setting throughout the cooling season. In
some climates the- opening of the house to utilize night-air
cooling creates humidity difficulties that take several hours to

during the following day. The use of night-air cool-
ing may lead to unsatvsfutory conditions when the equip-
ment is not turned on nyun sufficiently early the next day.
It will also allow unﬁltered air to enter the house thus reduc-
ing the cleanli of air

Lagt ung.

EQUIPMENT CAPACITY SELECTION

There are two industry ted hods of calcul:
rwdem.ml cooling loads. These are as given in Manual 11,
Air Conditioning, of the National Warm Air Heat.
ing and Air Condmonmg Amocumon and Standard 610-56,
Applu:atum Engineering Standard for Year-Round Rendm—

thermal storage eﬁecl.s of a typical residence.

The contractor should avoid any capacity selection pro-
cedure based on a rule of thumb such as 10 average windows
or doors per ton or 500 #q fi of floor area per ton. Insulation,
glass areas, shading effects, and solar orientation must be
given careful ideration by using an te, step-by-step
procedure for estimating the load. :

In residences, peak lighting loads will not usually occur

dunng the penod of load from
and solar Unlike air ditioning in com-
mercial or industrial establist where i I heat pro-

ducmg sources may be a ma;or porhon of t.he load, internal
loads In resid may y be d except under
the most unusual cxrcumsm.nea

‘The heat and moisture introduced by a clothes dryer or wa-
ter heater should be vented to autdoors Heat mtroduwd by
the kitchen range should be disch h an
fan. These are major internal loads that must . be taken into
account if adequate venting is not to be provided.

The load calculation method p d in Chapter 13 is
not recommended for residences where it has been found® to
result in overmmg because mtema.l loads that are generally a

prime in are not gen-
erally significant in resid Fm‘ the hod out-
lined in Chapter 13 gives an i eous peak load with

consideration of residential usage and heat storage effects
applied in the ARI and NWAH & ACA load calculation pro-
cedure. Ovemzmg is objec'.mnable from at least two view-
points: (1) it the cap and ly the




