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(l)thasteamvalve hrottles and lies a reduced Y’ vnpommaybeselecfedonﬂ)ebamsofhmttmnsfarvs pres-
of steam which, in turn, mduca Lhz degme of solution re- sure drop. Because of theu' mherently closed-cyele xmuue
j (2) the vnlve reduces the  absorption hines are dmonu-g

of sol d whu:h in turn, reduces or water chillers (not as compone.nt.s) Complete refrigeration

the amount of steam condensed, or (3) both effects are ob-
tained simultaneously.
In addition to controfling the 4 t of refri

and solution interconnections are ﬁumshed as part of the
piping o( the machine.
I

duced, as outlined above, the temperature of the chl!ledxwater
must be lled to meet the requi ts of the load. The
absorber, through its effect on the evaporator presure, de-
termines the and, ly. con-
trols the leaving ‘chilled water temperature. The absorber, in
tum ns controlled by the fiow rate and concentration of the

lution which it ives,-and by the temperature
of the cooling water.

For installations where the design load is close to the ma-
chine capacity rating, the steam requirements will be 19 to 20
Ib: of stéam per ton-hour. Steam consumption st reducsd
Joads’ will depend upon-the type of capacity control used.
Fig. 12 shows the range in consumption for a typical unit. <

N )

Auxxhana

Heat E:whanver While 'be entire ahsorptlon machme is
ese.nhxlly a group of heat exchangers, one particular com-
ponent is known as the heat exchanger. This is loented,
thermodynamically between the absorber,and the generator;,
it preheats dilute solution flowing from the absorber. to the
generator, while cooling the concentrated solution, flowing
from the generator to the absorber. It may be of shell-cmd»tube
or double pipe construction. .

"Purge Unit. Because the lithium bromide cyclc opemtm af.
ahxghvncuum,npmgeumtmmcludedtommnmnthat

ing any d ble gas that, m!ghf.

accumulate. The purge unit may be a vacuum pum.p,ru\
educwrorapalhdxum .

Valoe. Mechanical valvesmnotwd

in absarption wnite. The fow of refrigerant liquid to the.
evnponwr is eont.rolled by an orifice or other fixed mtm:hon
and the

the
_Solution and Refrigerant Pumps. Inhrgewnnageumts,
the dilute solution and. the refri

the umt by small puraps rather than by natural cu'wlxtmn.
Thesé pumps may be used to dilute the aheorbent solu n
in the generator when cooling is no loager naquued "t el
pate - -any possibility vof crystallization of the eoneentm
‘solution.

qurwamd and Solubon Ptpmg In all refngera .
systems, pressure losses in piping must be kept to a i-
mum, consistent with other dwgn criteria. In an absorp J
machine, no consideration is needed for lubrication or
lubnmnt recovery. Velocitiés-of solutions-and refrigerant

tion. To prevent
the refngerant. pump, and mfngmm piping should be-i msu_
lated. T may be p d for the absort

shell when unusually hxgh ambient conditions are encountered
in the equipment room, and adequate venuhtmn is not avail.
able.

Limit Controls

’ Contm]sa.re,,' ided t6 stop the fiichine wh neve
ions are outside pre-selected limits, as follows: '

- 1. Low temperature cut-out, This i ia & low limit thermostat ‘which
will stop the unit if the évaporator temperature falls too.low.
When the refrigerant temperature warms to the cut-in pom'-, ﬂxc
switch resets itself to start the machine

. 2. Coolin, »waln

ﬂmp 8 pressure seasitive switch

that, will stop the unit if the c!nlled water flow is reduced below
design limits. The switch resets itself vrhm the ‘proper chxll
water flow is re-established, N
4. Liguid level suniches. These are ﬂosHype switches that will

stop the u.mt if the refrigerant level in the evaporator i is.too lov
or too high. They are self-rsettm

Protechve Devnces R . S
:gm pressure cut-out switch. This is a pnssure sensitive
twﬂlswptheumtxft.hehlghndeprmm ceods a
aa.fehmn..ltuonl required on ammonis-toaler units.
2. Generator k: pmzlun “limit switch, This tem-
persture-sensitive mwh that will m]i)n:)e unit if the generator

pemhng temperatire exceeds asafe t. This iz gawmllyuud

mlywﬂhdzmﬁ-ﬁmdvmus
GWMMmgdmOnhwhkmpmmm
lications, 8 b d.Iscmaybe

shell. * ! T YU,
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The pmper selection of equlpment for any m—condxhonmg
application is of utmost importance in obtaining sausfm;tory
results from the system. The critical factors are: (1) the size
and pature of the load, and (2) economics (the total ownmg
n.nd operating costs).

The method for mlcu]x.h.ng the- coohng ‘load is shown in
Chspber 27 It is important to emphasize that many'of the
heat gmns m v&na.ble ‘and tbat ﬂ:ey do not necessarily
reach their, i values .. Proper evalu-
ation of the timing of these peaks will avoid pymrmdmg the
load.- A discussion of the factors’ aﬁectmg the actual instan-
taneous cooling load will be-found in Chapter 27. "

* A method for preparing & comprehensive economic study
appears in Cba.pwr 86 of the 1964 Gums AND Data Boox.
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Table 1 ... . Normal Rating Conditionsfor
.. Hem-Opera'ed Units
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* Leaving chilled water temperature
Clnlled water tempentun differential

4M4F"
0F
8 F .

Steam pressure at eontml valve inlet
Scals factor for’ evaporator, pondemer, and

.pmpezpmpmhcnofthatpaﬂ-ofdmmdyperﬁmmgto

wmm:eqmmsworhnghmwledgelofﬁmvmmxs

Fo'="10,; a.ndt.henommal pacity. rating -equals.”

quired refrigéfation load: - vdi e et
Selection of aumtforoondmonsotherﬂmn

nsumpt;on ‘rates. In the
o the following p
tes of the ) ired machi

tes for, energy and: watef:
x“'I'he fominal capacity rating of anabsorption machine is m

o

TablellslllustntedbyEmnpkl et

Example 1: A heat diti is to be led
in an of eebmldmghavmglanfngeﬂ.unnloadoimwns The
chxlledwatertempemmrc mvmgtheumtuﬂ? with an 8 F
deg n.ndluvmg&em tures. The

under a given set of conditions. These conditions'are
;.;p:rugt_l};aceeptedwbeasgveannh!al e
Therefore, to determine the required size of uni
gary to find the nominal eapaclty rating that will provide the
mqmmd refrigerator ca

water the is 87.F. , saturated
ateam is available at lO psig at the eontml valve inlet. Find:
(a) the nominal ca; rating of the unit, (b) the steam con-
sumption at full load, (c) the' condenser water flow rate, (d) the
chllled water flow rate, and | (e) the hmt rejected to the

s.lsrglulm (a) The apa.uty factors are found from Fig. 13, For

- e
mdswmpmmmgwenmﬁg 13 .

Capacity factor Fy'is plotted as a fuiiction: of thi tering
eundenserwnte:u:m-perahue. Thus F ‘lOIoran tenng
condenser water temiperature of 85'F. Sum!a:ly Fgis plot.ted
8¢ a function of the leaving chxlled mater temperature and is
10at44 F. Fgis plotted a2 funétion of the chilled water
temperature differential and'is 1.0 at lOFdﬁg .Fp i8 plotted as
afunct-\onofmletstmmpmmandml()atmpsg ¢
iThe ovemll mpsclty factor Fp for' t.ha uhit i is.the prod ct
of the four capacxty factors found, fmm Fig. Therefom for
the conditions given in Table I, the overall capamt.y factor
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Fig. 13 .... Capacity Factors for Equipment Selection

ter P =F0:6. Fora&t!: ifled water
temperature, ¥ = 0.935. Forans leg temperature differea
P = 0.99. For 10 psig steam pressure; Fp = 0.98. The ove
capacity factor Fois: O, -

4 - Fo,= (BEQFB)Pc)(Fo) i wfy 1 -uis .
= (0.96)(0.925)(0.99)(0.98) =.0.871"

The nominal capacity rating required ! is: 200/0.871 = 230
tons. An; umtmu:anommalcnpaatyntmgofmwnxor
more)et')rhdbeu.sedfnnhmapphauon 5

e steam
(tou) (hr) Therefore, the steam’ ﬂow n', full'load" (ZX) wns) s’
4000 1b per hr.
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STEAM PRESSURE AT
CONTROL VALVE INLET - PSI1Q
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