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.mhtwhnkmmbelmgedwmimmmemsmnofmk,

turbulence, and aeration of water.
5. Return pumpe should be sized to handle at least 120 percent
of aupgiy water quantity.
turn pump and supply water control valves or pumps
ﬁﬂmﬂd be interlocked to prevent flooding in event of return pump

A tremely of the
release of g Amountaa ot Gimetosd o water %
BRINE PIPING

Brines are used instead of wawruthecmhhnghmt
transfer fluid wh the fluid the system is
below about 35 F. The entire design o{ low tzmpu-atum sy®-

1962 -Guide And Data Book

mnted to apphmhons betwcen —30 md +30 F. Volatile
refrigerants such as 30 o i t 11 are useq
for temperatures below this range.

All materials in the piping 3ysu'.|n, including flange gasketa,
valve seats and packing, pump seals and other specialtieg
must be compatible with the brine. Provision must be made
for thermal expansion and contraction. Ordinary copper

tubing and nickel steel pipe are suitable for opentmg tem- -

peratures down to below—100 F. Standard steel pipe is suit-
sble for general use above —20 F, and with special precay.
tion to code requirements may be used at lower temperatures,

Special attention should be given to providing adequate
space a.mund pxpmg and eqv.upment for the proper installa

tems, including brine plpmg, is a speci. d field md b
more critical and with d i ting tem-
(See Chapters 61 tt h 68.) The 1 ial pre-

tion of i of valve
wd]sandother |temamusua.llynccmrympermnpmpu

sented herein is intended only as an introduction to the
genual pnncxpl& mvolved Recommendations and apphw
tion infq ing specxﬁc proj can be
from facty of low or brines.
A dmgn engineer with proven experience and proficiency in
this specialized field should be consulted on all such important

or unusual applications.

Further information on brines is contained in Chapter 20
of the 1961 Gube Axp Dara Book.

The selection of brine type is based upon ideration of

lation. An ad vapor seal is necessary, ard special
efforts should be made to obtain an adequate seal around
valve bonnets, thermometer wells, and other items which
pierce the vapor barrier.
Piping for volatile refrigerant: brines should be installeg
eimilar to conventional refrigerant piping, kept as clean as

possible, and dehydrated by evacuation before brine is_

chnrged mto the system. A clesed expansion t.u.nk pl&unzed
with dry nitrogen is usually provided to
brine on system warm-up and maintain suitable opemtmg

the following factors:
| 8 Fregzmg point—suitable for lowut operating tempera-
Process involved—open or closed pxpmx system, danger of

pmduct contamination by brine.
3. Coxt and availability ity of make-up ired.

p in the system at design temperature.

Pumping head is obtained by calculating the total equival-
lent length of piping in the system and multiplyipg this by the
friction rate for the brine type and temperature. The correct
friction rate far a epecifie apphmtmn can be obtained [mm

4. Safety to oper }—toxie, poi plosive,

5. Thermal performany beat, density, , and
ﬁlm pex{ ce—specific t, ty, viscosity,

6. Ch.;anhl—cubihty an:l {corrasion) suitability for use with
piping system equipment, material.
1A by codes, Iatory ies, and
insuror. )

Calcium chloride, sodium chloride, and ethylene glycol
brines are commonly .used in open systems.’ Vol:mle brines
such 25 methylene chloride (Refrigerant 30), methanol, tri-
chloro-ethylene and trichloromonofluoromethane (Refrig-
erant 11) are usually applied with closed piping systems to

- prevent brine evaporation. The above brines are generally

brine or or can be cal
th h the use of Rzynolds’ number and the Da.rcy equa-
tion. Pnpe friction, drop d in feet

of brine, and bydmstmc 1ift, i apphcable are added toob-
tain total system pumping head. The pump rating and motor
horsepower should be based upon the particular bnnz being
used and the actual operating temperature.
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CHAPTER 74

ODOR CONTROL

Odor R be-" b g Ah, "" and Ad:

P

] C‘ f: Use, QucmMy, Sysfemx, Odor

of C ds, Control; Odar Modification: Alr-Condrﬁoned and Inck Spaces, App

Combustion: Use and Life of Catalysts, Recovery of Heat

EVELOPMENT of methods to purify sir has furthered

the progress of air conditioning. Whether air is condi-

tioned in order to enhance comfort, raise production efficiency,

or extend food preservation, the quality of the air—its free-

dom from contamination—has come to be regnrded as of
and

will be seen, the already known standards of ventilation will
serve to determine the volume of recirculated air to be puri-
ﬁed

impurities manifest
themselves as odom or are reoogmzed by the olfnctory sense,
the methods for their eli tion have d the

equal importance with its
Air poiluting substances are divided into two hnds—f.hoae
which are suspended, like dust, soot, and smoke; and those
consisting of gases and vapors, which are in the form of in-
dividual molecules. Elimination of the former, or suspended,

_substances is accomplished by filtration which is discussed

in Chapter 48 of the 1961 Gurne AND DaTa Book. This chap-
ter therefore, is devoted particularly to the mesns and
pmeedum for prevcntmg or controlling the accumulation of
unpunhes or odors within

an enclosure.
The first important consideration in approaching s prob-
lem of air purification is to determine whether the source of
air contamination lies within or outside the enclosure. If out-
ndelheenclnmre,aslsfmquenﬂy the case in d or

designation deodorization or odor control. Before proceeding
to the application of air purification, therefore, an under-
standing of both the properties of odors and our reaction to
them is essential. The reader is referred to Chapter 10, Air
Contaminants, in the 1961 Guioe AND Dara Boox for a dis-
cussion of the basic properties and printiples of odors.

ODOR REMOVAL BY VENTILATION

Ventilation is an effective means of removing the con-
mmmatedwmnnenc!nsedspmbydﬂutwm Int.hxspmcess
the vitiated air odors, ir-
ritants, particulates that obscure vmon, and toxic matter are
replaced by outdoor air. As shown in Fig. 5 of Chapter 10,
Air G of the 1961 Guibe AND DaTa Booxk, an

industrial areas, the usual solution is the removal of the con-
taminants from the air entering the space. 1t will be obvious
that this canpot be accomplished unless the air supply is con-

trolled and purified at the point of eatry. Also, the volume of _

Air to be supphed and punﬁ.ed must, usually, be adequa.te at
least, to a inside ient to
counteract any uncontrolled infiltration of contaminated air.
When the source of contamination is oonﬁned to the inside,
u is more g the case in es, two a.l-
slutions are available. The objectionabl
tion of air-entrained impurities may be controlled by ventila-
tion—ie., by continuous dilution with outside air—or by
wnhnua.l elimination of the unpunhes generated within the
enclosure. When the space is not air conditioned (heated or
cooled), the first solution is simple and practicable, u the

outdoor ventilation rate of only 4 cfm per person is sufficient
to meet the requirement for oxygen supply and carbon di-
oxide removal.* It has been shown that the carbon monoxide
concentration in smokmg rooms is in general too srnall to have
any known effect. It i is usually less t.han 5 ppm at the bmth—
ing zone as dtoa

of carbon monoxide of 100 ppm for exposures of 8 hours a day.?
Air is required in excess of this amount to provide for dilution
of body, cigarette smoking, cooking, or other odors. If the
person is active, more air is reqmred to remove generated
body odors than if the person is sedentary. The amount of
air to remove | such odors u a functxon of the cubic feet of

space pe: person. Vi q for ac-

will ily fall b curvesCand D,
sbove mentioned Kg 5 These curves pment. limitations
based on } di t range of 20

outdoor air is of suitable purity. When, h , the

I8 air conditioned or heated, the cost of eondmomng the out-

d°°l' dilution air is often oonsxdmbly greater than that of
ting the internally

may be obtained by the same process that would be required

to purify contaminated outdoor intake air except that it is

applied instead to indoor air in recirculation. Therefore, as

to 28 cfm of air per pexson to reduce o an acceptable level

ble body and smoking odors for a population den-
gity of 150 cubu: feetper peraon. At 300 cu ft of space per
person, the q! ranges b 12and 18
<fm per person.

These parameters present what may be considered the
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