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ating.effect) per ton.of refrigeration. will likewise increasé:
This characteristic is valuable for a quick pull-down at start-
up and for.absorbing high, sudden loads which may be thrown
on-the system. If. the refr ion effect- is- ‘réduced- by
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Another mntml prooedum nt i
over-ride control on the chilled waf
that wxl] mse m set tempemtuxe

throttling the steam, the ejector is liable to break ifithe con-
densing temperature’ continues to remain high.This-is: bé:
cause the lower kinetic energy in throttled motive steam is
insufficient-to permit compression over . the’ design :pressure
ratio. It is therefore better o operau: the system intermit.
tently 'by means of ls set.to maintain.the
chilled water t.emperauue w1thm fixed limits than t6 throttle
the steam. . coe oL Ry 4

“The typical ch

di that its of fon is- very.
enndensmg temperature, pamcu.larly whm t.he evaporawr

f,
design | value wxll also decmse \‘Jm abxhty of ‘the e]ector to
provide any lift’ margin.. Wit.h pmperly apphed eontmls,
modern stmm-]et ejectors, rarely i ever break in servma .
The use of multiple or parallel e)el:tms is an éffective means
of load oontml of ﬂm swam i*jet, systeni.: As cooling load drops,

tivated or shut off. This provides
a series of load change steps {equal to number-of e)ecton:)
Load control within a given step can be obtained by vnrymg
the chilled water or. i e, the cond

temperature is 50 F or lower, as l.E
applications. . 1+ - RIS R
Because'the motive steam of e]ecfms ﬁows through'a criti-
cal flow nozzle, ite steam éonsumption does‘not change with
load’ variations except by on-off or throttling - couhol"‘The
Iatier is not a preferred control method. ': -5~
When a refrigeration system must utilize eond
puswmsover 100 F, mlsusuallynotwonomnmlmuses
smm 1et in? p!nce ‘of'an absorphon muhme or-'mechanical
refrig “unit. Evap ve or b 2 denser on
smm-)et units ‘can ‘usually éndesii
tures: below! 100 F.! This embla the sﬁeannet cycle A be
used “economically in comfort air-conditioning ap
whichwould be uneconomical if a surfase’ eondenser

loyed. :
An' undesirable charactéristic of t.he'stee.m ejeéfar
lxmxtedabdxtyto perate over lifts (cond
3 tor ter much' above'its
dmgu tempe-ature lift- An ejector “will: dperate satisfactorily

at design lift or lower, but usually if operated at lifts about”

5 F above design, -the ejector Mmm unsmble and will
break, ie., completely stop pumping: vapor. fmm the evapora-
tor. The margin of stable lift over the design value can, within
limits, be made broader only at the" expense of rapidly in-
- creasing swa.m consm:llphon “In ordér to be : competitive with

ejector. - .

+-In order to start a steam-jét refngemﬁon :unit; the air ejec-
tor must evacuaté the’ system to dperating vacuum before the
mmn )et e)ecmr is uhva'ed and- a.ny chilled water pmdumi.
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CHAPTER 40

i

ABSORPTION AIR-CONDITIONING® AND

REFRIGERATION EQUIPMENT

Bosic Cydes, Lithivm Bromids-Water Cycle, Cocﬁiaen, of Performance, Influence of Condenser and Chifled Water Tempers-
Evaporators

'uzes and Heat Source Temperature, Ammonia- Water Cyde, Basic &7mpmel1f,

at Confrolaf" ator and Ab

and Coalers, Condensers,

rber, Auxiliaries, Limit and Proiodlva Confruls,

Equipment Sizing and Selecti -

ODYNAMICALLY, the absorption cycle i3 the
aldest knnwn cynle for pmducxng a mfngemhnn effect;
hanically, it has the cycle of the sys-

tems in common use today. Whéreas a detailed know!edgaof
the thermodynamics of the Absorphon cyde remama the re- |
sponsibility of the inding of
ﬂxecydewtﬂuszsﬂ.heumndlhonmgengmeerwdetennme

the relative merits of different refrigerating cycles.
'I‘hnehapterhasbendxv:dedmwthmepam t.heﬁ:st
reviews the basic absorption cyeles discussed in Chapter 1
the second dscriba basc eqmpment, and gives data on'
and the ﬂnrd suggufs

and op
eqmpmmt smng md selection criteria.
BASIC ABSORPTION CY Cl.ES

3. The ideal absorby bi will: (a) have s

i degxm of nepuve deviation from Raoult’s law, (b) give a

ution with low heat and low viscosity, (¢) ‘be_noa-car-

i roeive, and (d) yield a solution with as emall a heat of dilution as
is ¢ompatible with the other properties.

Of the many combinations that bxve been tried, only the

llf.hlum ide-water and the ter cycles remain
use in air i i . In additi
ter absorption is often used in large

tonnage industrial applications requiring low temperatures
for process work.

UTHIUM BROMIDE-WATER CYCLE )
Fig. 1 shows, di ically, the ohlid;\ium
bromlde-wnter cycle unit.
A shows two.closed, connected vessels. The non-

'I‘ha sbsorphnn cyl:!s and the -hanical i
cycle.bave in ion and d ion.of._
# refrigerant liquid, '.hse at two p
hvdswtﬂ)ﬁxtheumtThetwocyclesdzﬂermchntthenb—
sorption cycle-uses a heat, to produce. the.,
pressure differential where the mechanical compression cycle
uses a compressor; the absorption cycle suhshm'ea phyzwo—

ex. Several
different absorptlon cycles may be found in Referencé 1. A’
demledmalmnmtmrywobmmundmndmg

of the operating principles of the cycle.
The nnport.n.nce of good thermal properties in

toxic hygr pic salt (lithium broxmde) solution is in one,
water in the other. Water. vapor in the evaporator is attracted
to and absorbed by the:salt solution in the absorber. The
water remaining in the evaporator is cooled by the consequent
boiling of some of the evaporator water. To utilize the re-
{rigeration effect, a coil is placed in the evaporator as shown
in diagram B. A pump circulates refrigerant water from the
evaporator sump to a spray header to assure that the sur-
faces of the coil are wet at all times, assuring high heat-trans-
fer rates. The evaporation of the water at the surface of the
cooling coil chills the water in the coil as it is circulated, in a
closed eircuit, to the load. These two vessels operate under a
high vacuum (approx. 0.15 psia) and deliver chilled water at
temperatures as low as 38 F. The evaporator temperature is
kept sbove 32 F so that the refrigerant water will not freeze.
The absorbed water vapor continually ditutes the salt'solu-

and absorbents ia évident; it is also important that the re-
frigerant and absorbent have certam chemical and physical *
properties. Expérience and research 'have establighed that
‘heproper&mofunndealmfngermt,nbsorbent,undm-

l'l‘hexdml

teristics that
100 F or ubove, at ram_af

pressures not far () high
latent heat jon, -
(d) low spmmm.ﬁc h:re'_g ( §°1’.,,’,"""’m,m,,, 'Qght' :nd ® d,“’:nﬁﬁ- i:

2. ’m: ubmrbenl iquid
and will have: (a) h:gh boihni pom:n(b) lnw‘vmm:y, (c

apeuﬁchugmd(

u iaihifity fos bl et e 4 i0 TC 58,

will b.ave (n) va%) r dnuo-
permit boi!mg at 35-50 F and cundennuon

pera 3
0] ting co m

tion, reducing its ubxhty to absorb additional water vapor. To
intain the salt in the absorber at the proper con;
centration, a generator is added to the system, a8 ghown in
diagram C. The weak (dilute) solution is pumped from the
absorber sump to the generator where heat boils off & portion
of the refrigerant water, eoncentnung the solution. This
strang (concentrated) solutmn is then returned to t!he ab-
sorber to continue the cycle. The water vapor refrigerant
released from the weak solution in the generator is now ocon-
densed in the condenser (added in Diagram D) and returned
to the evaporator.
Aheatexchmgumnddedtothesystemmeonservehmtm
the cycle by using the hot strong (concentrated) salt solution
. from the generator to pmheat the cooler weak (dilute) solu-
(tion from the absorber. This improves: the,efficipney, of ithe:y
system by reducing the input required to heat the solution in
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