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©  Ventilated  evaporator  for  automatic  defrost  refrigerating  appliances. 

©  Ventilated  evaporator  for  an  automatic  defrost 
refrigerating  appliance  comprising  a  heat-exchange 
surface  located  in  a  forced  air  flow  and  housed  in  a 
box-like  frame  (11)  provided  with  inlet  and  outlet 
apertures  (12,  13)  for  said  forced  air.  The  heat- 
exchange  surface  consists  of  only  one  refrigerant 
fluid  feeding  pipe  shaped  with  a  plurality  of  coils  (15- 
17)  which  are  hydraulically  connected  in  series  and 
arranged  successively  with  their  relevant  axes  trans- 
verse  to  the  direction  of  flow  of  said  forced.  air  inside 
the  box-like  frame  (11). 
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VENTILATED  EVAPORATOR  FOR  AUTOMATIC  DEFROST  REFRIGERATING  APPLIANCES 

The  present  invention  relates  to  a  ventilated 
evaporator  for  a  refrigerating  appliance,  particularly 
for  domestic  use,  of  the  type  provided  with  an 
automatic  defrosting  system.  5 

Refrigerating  appliances  of  this  kind,  usually 
called  "No-Frost"  appliances,  are  preferably  used 
for  freezing  purposes  and  include  at  least  a  refrig- 
erating  circuit  which  is  provided  with  a  compressor, 
a  condenser,  a  throttling  device  and  an  evaporator.  w 

This  latter,  in  particular,  is  associated  with  a 
fan.as  well  as  with  defrost  heating  means,  and 
usually  consists  of  a  finned  coil,  as  described  for 
instance  in  Italian  utility  model  application 
No.34056  B/86,  filed  on  4th  September  1986  in  the  75 
name  of  the  same  Applicant. 

The  finned  evaporator  substantially  takes  up  for 
a  given  lenght  the  flow  section  of  air  which  is 
forced  by  the  fan  and  which,  after  being  chilled  by 
the  evaporator,  is  circulated  in  a  closed  loop  within  20 
at  least  one  compartment  for  freezing  and/or  refrig- 
erating  goods. 

As  it  is  known,  moisture  inside  the  refrigerated 
compartment  tends  to  condense  upon  the  venti- 
lated  evaporator,  whereat  frost  builds  up  rapidly  25 
with  the  consequent  risk  of  a  complete  occlusion  of 
the  flow  section  of  the  forced  air. 

In  order  to  prevent  such  an  occlusion,  the  "No- 
Frost"  refrigerating  appliances  are  commonly  pro- 
vided  with  an  automatic  control  device,  for  instance  30 
of  the  kind  described  in  Italian  patent  application 
No.  45734  A/86,  filed  on  3rd  July  1986  in  the  name 
of  the  same  Applicant,  capable  of  cyclically  de- 
frosting  the  evaporator. 

This  latter  usually  consists,  as  stated  above,  of  35 
a  tubular  coil,  acting  as  a  primary  heat-exchange 
surface,  inside  which  a  refrigerating  fluid  is  cir- 
culated,  as  well  as  of  a  plurality  of  fins  protruding 
from  the  outer  surface  of  the  coil  and  acting  as  a 
secondary  heat-exchange  surface  (which  is  much  40 
larger  than  the  primary  surface)  having  the  task  of 
enhancing  the  refrigerating  capacity  of  the  evapora- 
tor. 

Of  course,  the  evaporator  must  be  so  con- 
structed  as  to  meet  two  opposite  requirements:  on  45 
one  hand  the  heat  exchange  surface  must  be  large 
enough  to  confer  a  sufficient  refrigerating  capacity 
to  the  evaporator,  and  on  the  other  hand  it  must  be 
suitably  reduced  in  order  to  prevent  the  frost  which 
builds  up  on  the  evaporator  from  obstructing  the  50 
flow  path  of  the  forced  air  too  rapidly,  with  the 
consequent  need  of  undesirably  frequent  defrost 
cycles  to  be  performed. 

At  any  rate,  the  manufacture  of  the  finned 
evaporator  is  complicated  and  expensive,  as  many 

welding  operations  for  joining  the  pipe  fittings  of 
the  coil,  as  well  as  fixture  of  a  great  number  of  fins 
are  required. 

It  is  the  scope  of  the  present  invention  to 
provide  a  ventilated  evaporator  for  automatic  de- 
frost  refrigerating  appliances  which  is  effective  in 
operation,  is  of  simple  and  quick  manufacture  and 
does  not  suffer  from  substantial  problems  of  ob- 
struction  caused  by  frost  build-up. 

According  to  the  invention,  this  scope  is  at- 
tained  in  a  ventilated  evaporator  for  an  automatic 
defrost  refrigerating  appliance  comprising  a  heat- 
exchange  surface  which  is  located  in  a  forced  air 
flow  and  housed  in  a  box-like  frame  provided  with 
inlet  and  outlet  apertures  for  said  forced  air.  The 
evaporator  is  characterized  in  that  the  heat  ex- 
change  surface  consists  of  only  one  refrigerant 
fluid  feeding  pipe  shaped  with  a  plurality  of  coils 
which  are  hydraulically  connected  in  series  and 
arranged  successively  with  their  relevant  axes  sub- 
stantially  transverse  to  the  direction  of  flow  of  said 
forced  air  inside  the  box-like  frame. 

Preferably,  the  ratio  between  the  pitch  of  the 
turns  of  said  coils  and  the  outer  diameter  of  said 
pipe  ranges  between  1  ,2  and  3. 

Furthermore,  the  ratio  between  the  outer  diam- 
eter  of  the  coils  and  the  pitch  of  their  turns  prefer- 
ably  ranges  between  2  and  4,5. 

The  characteristics  and  advantages  of  the  in- 
vention  will  be  more  apparent  from  the  following 
description,  given  only  as  a  non-limiting  example, 
with  reference  to  the  accompanying  drawings,  in 
which: 

Figures  1  and  2  diagrammatically  show  a  • 
side  view  and  a  front  view,  respectively,  of  a  pre- 
ferred  embodiment  of  the  evaporator  according  to 
the  invention; 

Figure  3  diagrammatically  shows  another 
embodiment  of  the  evaporator  as  in  Fig.  1  . 

With  reference  to  Figs.  1  and  2,  the  ventilated 
evaporator  4  according  to  the  invention  is  applied 
in  a  refrigerating  appliance  5  having  at  least  one 
freezer  and/or  storage  compartment  6  which  is 
accessible  through  at  least  one  door  7.  The  evap- 
orator  4  is  located  inside  compartment  6  and  forms 
part  of  a  traditional  refrigerating  circuit  including 
also  a  compressor  8,  a  condenser  9  and  a  throttling 
element  10. 

The  refrigerating  appliance  is  of  the  so-called 
"No-Frost"  type  and  comprises  an  automatic  de- 
vice  for  controlling  defrost  of  evaporator  4  which  is 
not  shown  for  simplicity  sake  and  which  may  be 
arranged  as  described  for  instance  in  EP-A-0  250 
909. 
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The  ventilated  evaporator  4  comprises  a  heat- 
exchange  surface  which  will  be  better  described 
hereinafter  and  which  is  housed  in  a  box-like  frame 
11  of  which  a  wall  may  be  defined  by  the  rear  wall 
of  compartment  6,  for  example. 

The  box-like  frame  11  is  provided  with  at  least 
one  inlet  opening  12  and  at  least  one  outlet  open- 
ing  13  for  an  air  flow  (indicated  by  the  arrows  in 
Fig.  1)  which  is  forced  by  a  motor-operated  fan  14 
preferably  housed  inside  the  same  frame  1  1  ,  adja- 
cent  to  the  outlet  opening  1  3. 

According  to  a  feature  of  the  invention,  the 
heat-exchange  surface  of  the  evaporator  4  consists 
of  only  one  pipe  for  feeding  refrigerant  fluid  from 
the  throttling  element  10  to  the  compressor  8  of  the 
refrigerating-  circuit. 

In  particular,  the  pipe  (which  is  made  of  cop- 
per,  for  instance)  is  shaped  with  a  plurality  of  coils, 
which  in  the  drawings  are  shown  for  example  in  the 
number  of  three  and  are  indicated  with  15,16  and 
17,  respectively.  The  coils  are  hydraulically  con- 
nected  in  series  and  are  arranged  successively, 
preferably  aligned  and  positioned  one  over  the 
other,  along  the  flow-path  of  the  forced  air  through 
the  box  flow-like  frame  11.  Moreover,  the  axes  of 
the  coils  15-17  are  transverse  with  respect  to  the 
direction  of  the  air-flow  inside  the  frame. 

As  it  is  apparent,  the  heat-exchange  surface  of 
the  evaporator  4  is  only  made  of  a  primary  heat- 
exchange  surface  which  is  relatively  large,  so  as  to 
operatively  counterbalance  the  total  absence  (in 
comparison  with  the  traditional  solutions)  of  a  sec- 
ondary  heat-exchange  surface. 

It  is  apparent  that  the  evaporator  4  according  to 
the  present  invention  may  be  manufactured  auto- 
matically  and  in  a  very  simple  way  for  obtaining  the 
same  perfomances  as  with  the  traditional  solu 
tions.  In  fact,  the  evaporator  does  not  need  any 
welding  operation  or  fixture  of  components  to  be 
carried  out;  on  the  contrary,  it  is  only  necessary  to 
wind  relevant  portions  of  a  rectilinear  pipe  in  order 
to  obtain  the  coils  15-17  and  then  to  bend  the 
same  pipe  so  as  to  obtain  the  structural  configura- 
tion  which  is  illustrated  and  shown  in  the  enclosed 
drawings. 

With  regard  to  operation,  one  should  bear  in 
mind  that  frost  build-up  on  a  primary  heat-ex- 
change  surface  is  enhanced,  compared  with  a  sec- 
ondary  heat-exchange  surface. 

Hence,  according  to  another  feature  of  the  in- 
vention,  in  order  to  prevent  the  air-flow  section 
inside  the  frame  11  from  being  obstructed  by  the 
frost  build-up  too  fast,  it  was  also  experimentally 
found  that  the  ratio  between  the  pitch  A  of  the  turns 
of  coils  15-17  and  the  outer  diameter  of  the  pipe 
forming  the  coils  themselves  advantageously 
ranges  between  1  ,2  and  3. 

For  the  same  purposes,  and  also  in  order  to 

obtain  an  evaporator  having  adequate  thermal  per- 
formances,  it  is  preferable  that  the  ratio  between 
the  outer  diameter  D  of  the  coils  15-17  and  the 
pitch  A  of  their  turns  ranges  between  2  and  4,5. 

5  In  order  to  limit  the  obstruction  of  the  air-flow 
section  inside  the  frame  11,  which  is  caused  by 
frost  build-up,  it  is  advisable  that  also  the  inner 
width  L  of  the  box-like  frame  11,  measured  in  a 
direction  normal  to  the  axes  of  the  coils  15  -  17,  be 

70  appropriately  dimensioned.  According  to  a  further 
feature  of  the  invention,  the  optimum  ratio  between 
said  width  L  and  the  outer  diameter  D  of  the  coils 
15-17  ranges  between  1,1  and  1,5. 

At  any  rate,  it  is  abvious  that  the  ventilated 
75  evaporator  4  has  to  be  cyclically  defrosted  in  a  way 

known  per  se.  To  this  purpose  at  least  an  electrical 
heating  resistance  18,  or  the  like,  is  provided,  hav- 
ing  a  substantially  tubular  shape  and  placed  inside 
at  least  one  of  the  coils  15  to  17.  Such  a  resistance 

20  may  be  coaxial  with  the  associated  coil  (as  it  is 
shown  in  Figs.  1  and  2)  so  as  to  heat  it  by 
radiation,  or  it  may  be  arranged  (and  possibly 
shaped  with  a  proper  configuration)  in  contact  with 
the  associated  coil,  so  as  to  heat  it  by  radiation 

25  and/or  by  conduction. 
In  a  per  se  known  manner,  the  defrost  water  from 
evaporator  4  may  be  collected  in  a  basin  19  below, 
from  which  the  water  is  conveyed  by  gravity  to  the 
top  of  the  compressor  8  where  it  is  evaporated. 

30  Preferably,  a  resistance  18  is  provided  inside 
each  one  of  the  coils  1  5  -  1  7,  but  the  evaporator  4 
may  be  defrosted  effectively  even  by  means  of  one 
single  heating  resistance,  as  it  is  shown  in  Fig.  3. 

According  to  such  an  embodiment,  the  venti- 
35  lated  evaporator  4  is  provided  with  a  defrost  resis- 

tance  21  which  is  arranged  outside  the  coils  15  - 
17,  preferably  underneath,  and  which  is  preferably 
associated  with  a  protecting  tile  20  made  of  heat- 
reflecting  material  such  as  aluminium. 

40  As  a  result,  the  resistance  21  can  heat  by 
direct  and/or  indirect  radiation  not  only  the  coils  15 
-  17  but  also  the  basin  19. 

Obviously,  the  ventilated  evaporator  described 
above  may  undergo  many  modifications  without 

45  departing  from  the  scopes  of  the  invention. 
For  instance,  each  coil  15  -  17  may  have  a 

different  turn  pitch  A.  Preferably,  pitch  A  decreases 
progressively  along  the  air-flow  direction  inside  the 
frame  11;  in  this  way,  frost  automatically  builds  up 

so  evenly  on  the  different  coils  15-17.  Otherwise,  the 
major  part  of  frost  build-up  would  occur  on  that 
portion  of  the  heat-exchange  surface  which  most 
lies  upstream  with  respect  to  the  air  flow,  in  this 
way  obstructing  the  air-flow  section  more  quickly. 

55  Anyway,  the  ventilated  evaporator  according  to 
the  present  invention  may  be  applied  in  a  refrig- 
erating  appliance  of  whatever  kind,  either  for  freez- 
ing  and/or  chilling  goods. 
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Claims 

1.  Ventilated  evaporator  for  an  automatic  de- 
frost  refrigerating  appliance  comprising  a  heat-ex- 
change  surface  which  is  located  in  a  forced  air  flow  5 
and  housed  in  a  box-like  frame  provided  with  inlet 
and  outlet  apertures  for  said  forced  air,  charac- 
terised  in  that  the  heat-exchange  surface  consists 
of  only  one  refrigerant  fluid  feeding  pipe  shaped 
with  a  plurality  of  coils  (15-17)  which  are  hydrauli-  10 
cally  connected  in  series  and  arranged  succes- 
sively  with  their  relevant  axes  substantially  trans- 
verse  to  the  direction  of  flow  of  said  forced  air 
inside  the  box-like  frame  (1  1  ). 

2.  Ventilated  evaporator  according  to  claim  1,  rs 
characterised  in  that  the  ratio  between  the  pitch  (A) 
of  the  turns  of  said  coils  (15-17)  and  the  outer 
diameter  of  said  pipe  ranges  between  1  ,  2  and  3. 

3.  Ventilated  evaporator  according  to  claim  2, 
characterised  in  that  the  ratio  between  the  outer  20 
diameter  (D)  of  said  coils  (15-17)  and  the  pitch  (A) 
of  their  turns  ranges  between  2  and  4,  5. 

4.  Ventilated  evaporator  according  to  claim  2, 
characterised  in  that  the  ratio  between  the  inner 
width  (L)  of  the  box-like  frame  (11),  measured  in  a  25 
direction  normal  to  the  axes  of  the  coils  (15-17), 
and  the  outer  diameter  (D)  of  the  coils  ranges 
between  1,1  and  1,5. 

5.  Ventilated  evaporator  according  to  claim  2, 
characterised  in  that  said  pitch  (A)  of  the  coils  30 
decreases  progressively  for  each  coil  (15-17)  along 
the  air-flow  direction  inside  the  box-like  frame  (1  1  ). 

6.  Ventilated  evaporator  according  to  claim  1, 
characterised  in  that  it  further  comprises  at  least 
one  electrical  defrost  resistance  (18),  known  per  se,  35 
which  is  arranged  inside  at  least  one  of  said  coils 
(15-17)  and  is  capable  of  heating  it  by  radiation 
and/or  conduction. 

7.  Ventilated  evaporator  according  to  claim  1, 
characterised  in  that  it  further  comprises  at  least  40 
one  electrical  defrost  resistance  (21),  known  per  se, 
which  is  arranged  outside  said  coils  (15-17)  and  is 
associated  with  heat-reflecting  means  (20,  19,  11) 
for  heating  the  evaporator  (4)  by  radiation. 
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