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CHAPTER 36

‘1. ‘= minimum dry-bulb femperature possible without dehi_linic_liﬁc&tioz;, Fahr-
enheit degrees. - o ;
tap = dew-point of air entering coil, Fahrenheit degrees. .
taps = dew-point of air leaving coil, Fahrenheit degrees.
t, = average refrigerant temperature, Fahrenheit degrees. )
" {».=.average temperature of external surface of éqil{‘.l?‘ah;"eiihei‘t degrees.

coil, Fahrenheit degrees. L .

NOTE: Aln is usually the logarithmic mean: . .
logarithmic mean temperature difference between air and coil surface. *
overall coefficient of heat transfer, ;Btu per (hour) (square foot of exter-
nal coil surface) (Fahrenheit degrees temperature difference between
fuid in coil and air flowing over coil). .. . - L

V = water velocity, feet per second.
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Z —-a constant. for use in Equation 8 obtained
- coordinstés. @ against values of ol - oo i
. . NotEe: Numgricﬁl' subscripts refer to condition. entering and leaving,
* respectively. e o .
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CHAPTER 37 -
REFRIGERATION

Refrigeratio.n‘Theory: Definitions and Basic Concepté 'Refrigerants, Vapor
Compression Refrigeration Cycles, Clearance and V(;]umetric Eﬂic;ené o
Complex Refrigeration Cycles, Air Cyele, Steam Jet, Absorptioi v
~and Ice Sy'stems, Heat Pump; Basic Refrigeration Equipment:

Compression  Machines, Condensers, E-vap'ore.t'ors and’ -
Coolers; Refrigeration  Controls, Piping and ‘Accessories;
Equipment Charsacteristics and Selection ’

ITH the increasing use of all-year comfort air conditioni i
1 ) . ) tionin <
) betlaatlons, the importance of refrigeration to the air conditioning gnxgizt;elr
‘has been greatly magnified. The details of equipment operation, mainte-
nance and design Temain problems. for the refrigeration engineer’ but the
air conditioning enginieer does retain a responsibility to the customer which.
arz%mtrﬁ :e%atl_:septangtﬂi:rg? ;nc%wleclige o(t; (’.hg0 different refrigeration cycles
the present chapter has been div./ide?l i(;:t: l;'our asas;st: lix;1 e e
. . . . . he ﬁrs
ﬁfmdamenta.l technical relationships which govexl')n the’ selectiofl zﬁemytgi:
'gef an operating cycle, the next two presenting brief discussions of basic
rigerating equipment and auxiliaries, and the last, information on selec-

- 7 REFRIGERATION THEORY
Definitions and Basic Concepts .

The ton of refrigeration is a i i i igi : |

fr quantity unit which originated in the-
:il:g; h&rvesbeyl ice was the principal source of summe%lcooling.' B; ((ii?f::
fation th :tt%; 11? tgi :ogll]mig :ﬁfe:tl,l reaz.h?e;i when one ton of 32 F ice melts

; e the latent heat of fusion of ice is 144 B

ct!;e ton represents a unit cooling effect of 144 X 2,000 = 2881;(‘)108%%) unfdl;
until;mox(xl practice the ton is usually considered a rate (rather than qua.n.tity) .
o 2(’)8nBtls taken as 288,000 Btu per giay (24 hours), or 12,000 Btu per hour
o tu per minute. Thus for air conditioning calculations, the size of
divié?ggﬁtéehzef?gqmnpn machine, expressed in tons, ean be obtained by
In cqui ne be ?m ga.m of the structure, expressed in Btu per hour, by 12,000.

H, = (Btu per hour heat gain) + 12,000 . {1

‘ wWhere

H: = load in tons.

The working substance, or refri i i i

§ nee, gerant, is the fluid which carri
or ggégh tl:e refrigeration cycle from the evaporator, where heat enet.Zr:1 :l?:
med: uIr;m ’T tlc1> the condenser where the heat is discharged to some cooling
able 1o e great majority of modern refrigeration systems use.a liquefi-
refp, por as the working substance. By altering the pressure of the
.“irigerant its boiling temperature is changed, allowing the material to boil

In
o the evaporator at & temperature sufficiently lower than that of the con-

tio i i
ned space, to instire maintenance of an effective heat transfer rate from
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