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d CHAPTER 24. COOLING AND DenuMIDIFICATION MEeTHODS

erant vapor between the moving elements and the case and delivers it Theoretical Mechanical Refrigeration Cycle

to the condenser at the required pressure. The rolling tlEogether off tge The complete hanical coto
impellers as in the case of the gear compressor prevents the return of the ‘ mechamcal refrigeration cycle may be illy
refrigerant vapor to the low side of the system. : g?)?hpf)}a‘sg? fntmpg dlag.ram: and also on the pre}s’sure-vo?fxrrizegignr;he
Steam jet compressors which are particularly adapted to large tonnage g " Consid ich are shown in Fig. 2. . diagram
installations are simple, compact, have no moving parts and produce 1 commrm ering the theoretical cycle, saturated vapor is drawn into th
practically no vibration. However, they are not economical for water ; o thenpdesl'sor at a and compressed at constant entropy (adiabaticallll ;) : g
temperatures much below 40 F or where the cost of generating steam is - torn ere 'lsvered to the condense_r at b. Condensation occurs at ¢ Tstan
"higher than the cost of operation with other prime movers. . . ; liquil:i 30]“1"'-‘ Ty fl{‘ﬁm & to ¢ with a contraction from the vaporogst?}?t
vh o bk condeﬁrszi. - the lm? cd represents cooling from. the temperature o?
: MECHANICAL REFRIGERATION - At the same fime thztp?esﬁﬁfeiv?pmtﬁr by an external cooling means, -
i . ) . . . P ¢ ' - ’ S 1o . .
While the mechanical refrigeration systems differ in the methods used - from d to a at temperature T, COm;ﬁ;?ngtth;;, O?kvzclpolratlbtzg then occurs
H ! . cle a i —~Z l
 external means of cooling the refrigerant liquid is normally a\(rlz;ilastl)?ecetxl]lg

for compression of the refrigerant vapor, they are fundamentally similar..
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Fic. 1. MECHANICAL REFRIGERATION SYSTEM ’ : Fi6. 2. Tacoremca DicHLORODIFLUOROMETHANE (F,y) CycLEs
Refrigerant vapor ﬁsually saturated or slightly superheated, is drawn into , cooling is generally accompl; h :
the compressor as diagrammed in Fig. 1. It is then compressed and dis- refrigerant. Since 3t,he workpolfse;igasgioiv? porat:lclm of a por tion of the
charged at a higher pressure to a condenser. The vapor is condensed the exparision valve, this process is assumlesdut;S u?) y used up as friction in
as it contacts- a heat transfer surface over which is flowing a cooling total heat, as represented by the line 0 t}f carried on at constant
medium such as water, air or a combination of the two. The liquid diagram. Thus the refrigerating effect i;e on the temperature-entropy
refrigerant flows to the evaporator through an expansion- valve which While the normal theoretical cycle starts w%_lpl‘eseﬂted by an area eagfe.
reduces its pressure and regulates its flow. In the evaporator the refrig- 18 common at a condition of superheated 1th saturated vapor, operation .
erant absorbs heat from the medium which is to be cooled. When this expansion may start either with a mixtur v?ll).or (as at a,). Moreover,
medium is water or brine, the evaporator is known as a water or brine - sub-cooled liquid, as at ¢,, with expansio: ? 1quid and vapor or with'a
cooler and the refrigeration system, if used for air cooling, is known as latter is desirable as jt increases the refr © e It is obvious that this
an indirect system. When the medium cooled is air, the evaporator is. represents the work of such a superheatedg eratllng effect. Area aibicdaa,
known as a direct expansion cooler and the system is known as a direct ] represents the refrigerating effect of the ccylc e, while the area aa g fie;
expansion system. o and sub-cooled refrigerant liquid. ycle with superheated vapor
Fundamentally, the function of the system is to absorb heat at one It will be noted on the pr .
’ h : ; A , essure-
temperature and pump it to a higher temperature, where it may be re- saturated liquid is ’indicatedpby : :fozfelclil rﬂﬁ d‘iigfam the volume of the
moved by an available cooling medium. In order to conserve refrigerant, ) ordinate, : e close to and parallel to the
virtually all refrigeration ‘systems are completely closed and the same In the discuss; . . ' :
1 all : . : 1ons in this chapter a s is i
refrigerant is recirculated. o ) including all of the work of pumging thellgigltxigr;?;ntstﬁatlig?vufmthbyhpolf
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