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[ery] =Tenperature of |eaving water=80[err] 60 [err] =vét bulb
tenperature of air=70[err] (21.2[err]) If the cooling tower delivers M gp
of -wat er at standard cenditions, then the tower has a rating of "Mtower -
uni ts". Indust’ry‘ uses the flow rate of water, Mgpm at standard conditio
as the performance 65 capabilit | ' e sanme as the "tower unit".

EP-0155750 B1 Two ot her terns aﬁg ys‘e#?hﬁchqare related to tenperature:

A=Appr oach=[®vordther terms are used which are related to temperature: 1) gnd 5

R=Ranhge=[ err] : A _t _$2) The standard condigj ons

dictate thaf: [err]=80-70=10 deg 5 (“8‘."§“ae5*°c§“ (3)

[err]=99-80=10 deg F (5.5 deg C) R=Range=Tu—Two " (4) The perf@ nmance }
of the cooling tower is nmeasured not at various tenperature conditions, but :

rather at sttmdandpriesnditiensdiftetee correction is made by the "rating
factor" (RF), to find the perfoLoRNGs RliestdHiREe 15 conditions. The
Rating Factor is found from ra'?ﬁl[ @2 artseégi vengby t he ASHRAE Equi pnent
Handbook at Chapter 21.” Rati ng Arasnt-eo=10slegF &fcfesdtl as a function of YRange
and Approach, for a given wet bul b tenperature of ai r.a“,fr\eSI—(l) = D@ bethefli©
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direct 1%. These functional rel ati onge-Ageanl pEfed in Figures 4, 5 anth6. T
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s‘-econd"’_i"ff-fc%’_r_.rp,as;': RHERA ._'Qénifea,M-ﬁﬁﬁéct'i vely, to function generators
26, 23 and:24. The™Ferction ‘bl ocks 23,24 and 26 ggnerate the functions:
illustrated in Figures 4, 5 and f Jtespectively—Lthe function bl ock @5
perforng the function -cal cul ation of Equetion (7)RF Miultipliers 27 are
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RS afe Moo andein om i L 1S
a ne. for ; pr o M?aﬁ%' igyr rg ﬁg‘ 'lP ﬁbﬁ g%iwgrtg ta cu'ia?eethg %M %&f&r@tﬁ}e% iBlF..,f 95'
the cooli b R e e I IB oD M T and SurkdiiiEihg HIMivehurdityRH 48 sdpitb by
to obtapn j‘ﬂ?miﬁ!‘@"l% PANdRH4. Details of the logic circuit 30 are shown in Figure 3 and will be discussed later.
" A first comparator or subtraction unit 21 subtracts the wet bulb témperature T, from the output
temperature T,,, which is supplied by the temperature transmitter TT1 to obtain the value for the approach
A. A second comparator or subtraction unit 22 is connected between the first and second temperature
transmitters TT1 and TT2 to generate the range R. The speed transmitter ST1 provides an air flow value
60 directly to a function generator 25. Outputs of the logic circuit 30, first comparator 21 and secqnd
comparator 22 aré connected, respectively, to function generators 26, 23 and 24, o
The function blocks 23, 24 and 26 generate the functions illustrated in Figures 4, 5 and 6, respectively.
The function block 25 performs the function calculation of Equation (7). Multipliers 27 are connected_ to
outputs of the function biocks 23 to 26 and also to a value line for providing the (RF)° to generate the rating
65 factor RF for the cooling tower. This value divides the tower units M° in a divider 28 to obtain the available
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EF-0155 750 Bl or theoretical flow value [err] This “val ue i.s divided into” %
the actual flow M, in.a further divider 29 to obtain the perfornmance val ue’ B
[err] In the logic circuit 30 illustrated in Figure 3, function generators

31 and 32 generate functions of tenperature and ent haI py or energy content
illustrated in"Fi gures 7 and 8, respectrvel The operation of

- Figure 3 is explained in greater ER:Q155 |?5%lﬂ1 above-cited European Patent
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