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. pipes & and 5 leading

i

This invention relates to heat pumps and par-
ticularly to the construction of deep wells uti-
lized for the purpose of supplying heat to 8 heat
pump during the heating season and discharg-
ing heat therefrom during the cooling season of
operation of the heat pump. .. |

The maln objects of this invention are to pro-
vide an improved form of heat exchanger of the

deep well type; and to provide an improved form

of deep well apparatus that is particulariy suited
or serving a deep well in places where ground
water is not available or is so scarce or impure as

to make it desirable to construct the well 80 ag

to exclude ground water from the heat exchanger

circulatory system of the heat pumbp.

The present disclosure is directed to & species

of the deep well construction that is more broadly
- disclosed and claimed in the application of Emory
N. Kemler, Serial No. 700,417 filed Octicher i,
1946, and the joint application of Maivin M,
Smith and Emory N, Kemler, Serial No. 703,264
filed. October 14, 1946, a1l relating to deep well

apparatus constructions for use in connection
with heat pumps of the general type disclosed ghd .

claimed in the application of Marvin M. Smith
for patent on Heat pump, Serial No. 624,351 filed
October 25, 1945, |
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_ into the interior of & weli
& extending deeply below the surface 7 of the
earth and comprising g casing 8 of metal or other

‘material impervious to liquid which is closed at

its lower end by = plug of concrete or the like. |
. The casing 8 meay be driven into the earth by

‘any of the well-known deep well construction

methods, and the well bore represented in the
drawing by the irregular lines {0 is fliled about
the exterior of the casing as by fAushing earth
or other material into it, so as to bring the walls
of the casing into Intimate heat-exchange rela-

- fion with the surrounding soil or rock. The well

16

cesing is filled with water, or any other appro-
priate fluid heat-conveying agent, to 2 level §!

- close to its top which may be provided with a .

A specific embodiment of the present invention™ .

is fllustrated in the accompanying dragwings in

which: |
Figure 1 shows, to some extent diagrammat-

30

ically, heat exchange apparatus including a deep

~ well particularly constructed for making use of
earth temperatures in places where the presence
or absence of ground water may be disregarded,
the well and some of its apparatus being shown
in secticn. - +

¥ig. 2 Is a fragmentary section of the same
with a modified form of bafle plate suited for

use in cases where the diameter of the well cas-

ing is small compared to that of the pipes that

extend into it, so that the haflle-carrying pipe -

- occupies an eccentric position with respect to the
axis of the casing, ' |

Plg. 3 is a cross~sectional fiew of the same

taken on line 3—38 of Fig. 2 and Nustrating the
uniformly concentric spacing of the periphersal
margin of the bafile plate from the walls of the
.casing. |

In the drawings the heat pump construction

per se is not illustrated, but is represented by one
of its heat exchangers | through which the re-

frigerant is circulated by pipes 2 and 3 in heat- -

exchange -relation to & eirculation of water or
other fluld heat-conveying medium by means of

5_5 cates_ the head of water standing between the

S5
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suitable flange 12 resting on a concrete slab 13 of

suitable dimensions to stabilize the support of -

the well. | |

The suction plpe 4 extends g sufiiclent distance
below the surface of the water 1§ to remain sub- |
merged regardless of normal incidental fluctua-
tions in the water level and is associated with a
pump {4 which circulates the water from the well
through the heat exchanger { and back through
the discharge pipe 5, which extends to a point
near the bottom of the well. Both of these pipes
are open at thelr lower ends so that the water of

the well forms part of the circulatory system,

The long return pipe § supports g plurality of
baffles 15 which may be of conical form, as shown

In Figs. 1 and 2, and of which the marginal pe-

riphery is so arranged with respect to the walls
of the casing 8 that the upward flow of the water
in the well will be distributed uniformly about the
walls of the casing and will tend to hug and wipe
along the vertical walls of the casing under the
action of the pump (4. To this end, the pe-
riphery 16 of the bafile should preferably be uni-
formly spaced from the wall of the casing re-

- gardless of whether the pipe 5 extends along the

~ axis of the casing, as in Fig.

4

&0

1, or is eccentric to
such axis, as in Fig, 2. | | B
Preferably the pipe § should be insulated
against transfer of heat to or from the water in
that part of the well that is co-extensive with the
suction pipe 4, and to this end the pipe 5 is shown
to be surrounded by a larger pipe {7 which may
be open at the bottom but closed to the air at its
upper end. A small air pipe 18 is tapped into
the upper end of the insulating pipe 17 so that
the space between the pipes 5§ and 17 may be
filled with air. The pipe {8 ig provided with a
Pet cock I8 and a pressure gauge 28 which Indi-
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Jevel 11 of the well and the level 2i to which the
water may enter the lower end of the pipe I1.
The operation of the device shown is as follows:

" 7he well is made deep enough to hold a suffi-
take care of the nor-

clent quantity of water to
. mal operation of the heat pump. Water is drawn

from the well by pipe 4 |
heat exchanger by the action of the pump and
returned to the bottom of the well by pipe 8.
“The heat exchanger { acts
during the heating cycle of the
. consequently takes heat from the water circulated.
therein, and this cold water takes up heat from
the earth as it flows upward in the well. In the

cooling season, the heat exchanger | serves as the
- condenser of the heat pump and heats the water
that circulates through it. This added heat Is
discharged to the earth as the water circulates
" in the well. The baflles cause the water delivered

to the well to flow back along its casing weall for
maximum heat transfer as will be understood.

Although but one specific
invention is herein shown and described, it will be
“understood that numerous details of the struc-
ture shown may be altered or omitted without
departing from the spirit of the invention as
defined by the following claims. - ,

I claim: | |

1. In 8 heat pump, a well bore subject to sub-
heat-conveying agent, & heat conducting casing
defining said well bore, & pipe extending down-
ward within said well bore and communicating
therewith near the bottom thereof, and beffle

. circulated through the

as an evaporator
heat pump and -

f'

means carried by said

10

15

embodiment of this

25

- terranean temperature and containing a fluid 30

t

38,730 °

'4 :
pipe at
direct an upward current

its lower part to
of sald fluid heat con-

veying agent toward and along the walls of sald
casing, said> pipe being insulated against direct -

transfer of heat between it and the water in the
upper portion of said casing. S |
2. A heat exchanger comprising’ refrigerant

water circulating means comprising a deep well
bore, a casing lining said well bore and in heat-
exchange relation to the earth, a ‘suction pipe

connecting said heat exchanger to the upper part .
- of said well bore, a discharge pipe extending

. circulating means and water circulating means
in heat=exchanging relation to each other, said

downwardly in said casing to near the bottom

thereof, pumping means for circulating the water

in said suction and discharge pipes, and a plu-"

rality of baffies attached to said discharge pipe

and having their peripheral edges substantially
uniformly spaced from said casing to concentrate

the upward flow of water along the casing at the -

edge_s of said bafies.
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