=]

T Rt e

TaBLe 4, HeAT Puyme Hear SoURces AnD Sinks

794

CHAPTER 36 1951 Guide
< & b. o .
= 9,9 o508k
<35 .55 FECET
o g8 8 ESmuid -3 . BS®28G
sl » 2 £5o8 2 £EBf8. _ 23 o g hop&od
&ls, B EsBis © SEE3ss £ 82 3% §peidsss,
=e o®Q.E s 88 2= Saz
52 2 BSgys B IEEEE 5 8% £By 4E8BdfssE
2 ]
<Z 2 5 [=2.-] a., /A A [ - )
v pleprn iy BMis shgdaty
£ S o o o - o Qe 1=
8 agEfog 08 8§ oy = ST geb ™
E EFCERS Tedsz, g S53358 .4
|5, 3.E1iR.E ¢ 39388 gz BEBERd
%1 ss 55“’25%%‘3 > 8¢ gcg ~8 a?gisﬂ—
< Sa o 32EHofH%3e B EL.82G 2 § 219 e
Slpy g 22255088 ¢ 278725 §E, § 3asSgEE,
= Segglgoso=5 3 -3 -2 Legels
B% 5 fhed 224273 SFs2¥3 TS 4 EBSTEESS
5 & SEEeFEEET R E%°3°8 2 4 5
- L) .
' 2 PP
’ =8. Zéﬁa'g
x| B8 g 25728
g 132 2 58 > 85288 .
152 s, £ 53 0 S5Bd
o 2 g T wf3gg 255958
§132 4 o s § 2 2 s58e:  Ezfy.c
< D2 2 = s > B 828
AN EE 2 0% 4 4 3agagy dieiil
- 5 5 02 2 €8 g EEEERS
E= By g = E 3 303; & g88=a
> a5 (= -
a 2%
g 3 ES
g 5 = x4 s BEs
= a4 ey
g H s 2 % 20 32 P
a B2 4 & = )
£|E3 ¢ 3 3 § 93332 R 0 Eif3
HEER I L
1&] @«
« B
o =] TR
8 E: . B R FEFEEECT S
& g1 2 g 2 33 BERSE 2R
2] ] - - o o & Lo a8,
g 3k s B 5 g 3 Ag833.
< 5 ] 5 g § B g8 3 °EE3
B ! = 32 > 8§ & wagy 5% |
g 28- 3 8 5 T 3§ £ d92985 T8
dlg 3 22 5s 5 .z BE. ggiamEe
3 - B 53 = < = = = ] o= g
fpEel gi: 3033 33 fkshdE
R =] - @
2 = YY)
. S84
Z 2 3 E 8. g-@ng"’;é
815 . S - L a 85
g 13 58 . & § =i pEEpEre:
< a 8 Y 5 SN D S5 %EHok
B 5‘2 B3 s FRE gefe <3
° - 35 2 = F p=st-4 o « 4 E8® 8% .
a - @ o= S 5 ¢ age . 385
E 2 s > 3 » =52 88 § Sfeglecyd
©1dg & 38 g% 3 288 3 P L =gwibiac
£ 5 8° g F° 3 FF 5 44 3%
353, FR o338.2238
dg : . £8 ZShsu3Tsey
8 = » 8 =Y2wasghl;
] 2% X g8 Eoo8guisgy
EE ° ] 28> ]
5 28 3 L3 2 g8 =89335, .38
Yy 2 e 2 g -] b=
< ] Eu g g 2 83 §°g§g g‘ég-u
§ = o @ <0 TEas S BEa
> E 8 8§58 =22 g 2 4 FE “.8%8g. 5%
N -
ig 2 2 Ere B8 £ £ 29§ ¢2.38583LE
E8 F 8§ 5533 23 ;5' d & 55 538..38.::«1';8
&S p S [ A : .
. | £3 o) ®. £ 5 4
pe] B Pl @ o
o g2 3 - 8
fiss 2 B o ook 8 )k é
@ | 8> 232 S -8’ 3_ 8% % Egiee
I SR S = B9 ®m OEE=
£ | gau2iis g 8 BE B S Hiela
% |s28Ese & & 83 BeF g glily
82 < < 8 A & B A @<Aga

" Refrigeration 795

consequently, at the present time there are several hundred residential in-
stallations and probably a greater number of commercial systems. How-
ever much research is needed before the residential heat pump installation
" can successfully emerge to compete economically and with equal reliability

with the more common forms of heating and fuels. - .

From an analysis of the equation for the coefficient of performance, it is
evident that the economical adaption of the heat pump as a practical means
of heating, requires that the temperature of the source from which the heat
is extracted be as high as possible, and that the temperature of the sink to
which the heat is rejected for heating purposes, be as low as possible. Thus,
with a small temperature spread between the evaporator and the con-
denser, six or more times as much heat may be obtained theoretically (and
three to five times practically) as the heat equivalent of the work necessary
to operate the system. There are a number of limitations, however, the
most serious of which is the lack of ready availability of a practical source
of heat.

One of the major problems in the development of the heat pump involves
research on, and the compilation of reliable design data for, the various
heat sources and sinks available. The four principal potential sources of
heat are air, water, earth, and solar energy. Of these, the first three are
primary sources of heat which may be used alone. The fourth, solar
energy, while of tremendous potentiality, will probably be developed in
most localities as auxiliary to the other three. In addition, there are

-other minor sources such as process waste heat, sewage, etc., which may
be used under special circumstance.

There are also a number of industrial applications of heat pumps, for
purposes other than space heating, which are practical largely through
economic considerations of the particular process involved. Table 4 pre-
sents a summary of the advantages and disadvantages of each of these
major heat sources. )

By reference to Table 4, it will be seen that, to date, the most satisfactory
heat sources are air, water, and earth, and that air and water are the most
satisfactory heat sinks. There are, therefore, six possible combinations of
source and sink in application: air to air, air to water, water to air, water
to water, earth to air, and earth to water. In addition, it should be recog-
nized that heat_storage devices may be used with any of these systems
involving either a single or a dual heat source. One promising possibility
involves the utilization of a storage pit or cistern operating upon a heat of¢
fusion cycle and supplied by supplementary heat from air or solar sources.
Heat of fusion may, for example, also be utilized with city water and sewage
disposal to increase the practicability of these sources.

When heat is to be obtained from a ground coil it should be emphasized
that, in general, the heat extracted must be replaced by heat from the sun,
received by radiation to the ground or by heat carried into the ground by
rain. .

Combinations of heat sources, such as air and water, air and ground, air
and solar energy, or ground and solar energy, may also be used and will
frequently improve the coefficient of performance over an entire heating

"season; but they will probably result in considerably greater initial cost.

A typical arrangement of a heat pump system with air as the heat source
is shown in Fig. 7. B

Both water and air are practical mcdia to which the condenser heat may
be rejected; but the generation of steam requires too high a condenser’




