
GEOTHERMAL GREENHOUSE-HEATING FACILITIES 

FOR THE KLAMATH COUNTY NURSING HOME) 

K 1  anath 5 Fa1 1 s, Oregon 
/ 

February 1982 

NOTICE 
PORTIOWS OF THIS REPORT ARE ILLEGIBLE. 
It has been reproduced from the best 
available oopy to permit the broadest 
possible availability. 

DISTRIBUTION OF THIS DOCUMENT IS IlNllMlTED 



DISCLAIMER 
 

This report was prepared as an account of work sponsored by an 
agency of the United States Government.  Neither the United States 
Government nor any agency Thereof, nor any of their employees, 
makes any warranty, express or implied, or assumes any legal 
liability or responsibility for the accuracy, completeness, or 
usefulness of any information, apparatus, product, or process 
disclosed, or represents that its use would not infringe privately 
owned rights.  Reference herein to any specific commercial product, 
process, or service by trade name, trademark, manufacturer, or 
otherwise does not necessarily constitute or imply its endorsement, 
recommendation, or favoring by the United States Government or any 
agency thereof.  The views and opinions of authors expressed herein 
do not necessarily state or reflect those of the United States 
Government or any agency thereof. 



DISCLAIMER 
 
Portions of this document may be illegible in 
electronic image products.  Images are produced 
from the best available original document. 
 



n o r  any o f  t h e i r  c o n t r a c t o r s ,  subcont rac tors ,  o r  t h e i r  employees, 

makes any warranty,  expressed o r  imp l i ed ,  o r  assumes any l e g a l  

r e s p o n s i b i l i t y  f o r  t h e  accuracy, completeness o r  usefulness o f  any 

i n f o n a t i o n ,  apparatus, p roduc t  or  process d i  s c l  osed , o r  represents  

t h a t  i t s  use would n o t  i n f r i n g e  pr iva te ly -owned r i q h t s .  



G E OT H E RM AL G RE EN H 0 U S E-H EAT I N G FA C I L I T I E S 

FOR THE KLAMATH COUNTY NURSING HOME 

K1 amath Fa1 1 s , Oregon 

The f o l l o w i n g  i s  t h e  r e s u l t  o f  a request  f o r  Technica l  Ass is tance.  

I NT RO DUCT I ON 

The Klamath County Nurs ing  Home, l o c a t e d  i n  Klamath F a l l s ,  Oregon, 

was cons t ruc ted  i n  1976. 

houses care f a c i l i t i e s  f o r  approx imate ly  120 persons. Dur ing  t h e  i n -  

i t i a l  p lann ing  f o r  t h e  Nurs ing  Home, t h e  present  s i t e  was s e l e c t e d  p r i -  

m a r i l y  on t h e  bas i s  o f  i t s  geothermal resource .  T h i s  resource  (%190°F) 

c u r r e n t l y  p rov ides  space and domestic ho t  water  h e a t i n g  f o r  t h e  Nurs ing  

Home, Mer le  West Medica l  Center and t h e  Oregon I n s t i t u t e  o f  Technology. 

The b u i l d i n g  o f  55,654 square f e e t  c u r r e n t l y  

Th is  r e p o r t  exp lo res  t h e  f e a s i b i l i t y  o f  i n s t a l l i n g  a geothermal 

h e a t i n g  system i n  a planned greenhouse f o r  t h e  Nurs ing  Home. 

house system would be t i e d  d i r e c t l y  t o  t h e  e x i s t i n g  h o t  wa te r  h e a t i n g  

system f o r  t h e  Nurs ing  Home. 

The green- 

SUMMARY OF CONCLUSIONS 

Based on t h e  assumptions as t o  s i z e  and l o c a t i o n  conta ined i n  t h i s  

r e p o r t ,  i t  appears t h a t  a greenhouse h e a t i n g  system cou ld  be t i e d  i n t o  

t h e  e x i s t i n g  Nurs ing  Home h e a t i n g  system w i t h  min imal  impact. Aal i n -  

crease i n  t o t a l  h e a t i n g  wa te r  f l o w  requi rements o f  4.5% would r e s u l t .  

The c o s t  o f  a t t a c h i n g  t h e  greenhouse h e a t i n g  system t o  t h e  e x i s t i n g  

b u i l d i n g  would amount t o  approx imate ly  $8,200. Th is  f i g u r e  assumes t h a t  

i 
a l l  i tems r e l a t i n g  t o  greenhouse heat  d i s t r i b u t i o n  except  t h e  f i n n e d  



c o i l  heat  exchanger would be s u p p l i e d  as p a r t  o f  t h e  greenhouse 

package. 

AVAILABILITY OF GEOTHERMAL 

As mentioned e a r l i e r ,  t h e  Nurs ing Home i s  c u r r e n t l y  heated w i t h  

geothermal. As a r e s u l t ,  ready access t o  t h e  resource i s  prov ided.  

F igure  1 shows t h e  l a y o u t  o f  t h e  pr imary  geothermal system. The 

equipment i s  l o c a t e d  i n  t h e  mechanical room o f  t h e  Mer le  West Medical  

Center. P i p i n g  from t h e  h o s p i t a l ' s  heat  exchanger ( c i r c l e d )  i s  rou ted ,  

through a b u r i e d  t u n n e l ,  t o  t h e  Nurs ing  Home mechanical room. Design 

supp ly  water  temperature f o r  t h e  Nurs ing  Home system i s  approx imate ly  

140°F. 

i s t i c s  o f  t h e  greenhouse t e r m i n a l  equipment. 

Th is  water  temperature was used f o r  de termin ing  t h e  charac ter -  

E X I S T I N G  MECHANICAL SYSTEM 

The Nurs ing  Homes' mechanical system i s  t i e d  t o  t h a t  o f  t h e  Mer le  

A heat  exchanger West Medical  Center (MWMC) , i n d i c a t e d  by F igure  1. 

i n  t h e  MWMC generates 140°F h o t  water  which i s  s u p p l i e d  t o  t h e  Nurs ing  

Home. The system was designed f o r  a 20 At and as a r e s u l t  120°F r e t u r n  

water  f lows back t o  t h e  heat  exchanger a t  t h e  h o s p i t a l .  

c i r c u l a t i n g  pump i s  l o c a t e d  a t  t h e  h o s p i t a l .  

The main 

The b a s i c  system a t  t h e  Nurs ing  Home i s  composed o f  c e n t r a l  a i r  

handlers  d e l i v e r i n g  a i r  t o  t e r m i n a l  reheat  c o i l s .  

c o n s t r u c t i o n  p lans s u p p l i e d  by Nurs ing  Home personnel ,  t h e  design f l o w  

r a t e  f o r  t h e  system i s  244 gpm. Th is  water  i s  s u p p l i e d  t o  t h e  var ious  

reheat  c o i l s  through i n s u l a t e d  p i p i n g  i n s t a l l e d  i n  t h e  space between 

Based on t h e  o r i g i n a l  
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t h e  i n t e r i o r  c e i l i n g  and t h e  roo f .  

PROPOSED GREENHOUSE HEATING SYSTEM 

For purposes o f  t h i s  study, a 30' X 96 '  double p o l y  type  green- 

house was considered f o r  heat  l o s s  purposes. 

i s  c h a r a c t e r i z e d  by much lower  h e a t i n g  requirements per  square f o o t  

o f  area than s i n g l e  g lazed greenhouses. 

f o r  t h e  double l a y e r  s t r u c t u r e  are much l e s s  i n f l u e n c e d  by wind 

v e l o c i t y  than t h a t  f o r  s i n g l e  g l a z i n g .  

c h a r a c t e r i z e d  by l o t  mph winds a l a r g e  p o r t i o n  o f  t h e  t ime.  Peak 

h e a t  l o s s  f o r  t h i s  s t r u c t u r e  was c a l c u l a t e d  t o  be 228,700 B t u / h r .  

A p l o t  o f  heat  l o s s  p e r  square f o o t  f o r  var ious  types o f  greenhouse 

s t r u c t u r e s  i s  i n c l u d e d  i n  t h e  appendix. 

a r e  a l s o  t o  be found i n  t h e  appendix. 

A " f a n  j e t "  f i n n e d  h o t  water  c o i l ,  p o l y  tube type h e a t i n g  system was 

T h i s  t y p e  o f  s t r u c t u r e  

I n  a d d i t i o n ,  heat  losses  

The l o c a t i o n  considered i s  

D e t a i l s  o f  t h e  c a l c u l a t i o n  

chosen f o r  t h e  greenhouse. T h i s  t y p e  o f  h e a t i n g  system was chosen f o r  

severa l  reasons. I n  view o f  t h e  r e l a t i v e l y  low temperatures i n v o l v e d ,  

an excess ive amount of sur face  area would be r e q u i r e d  f o r  a r a d i a n t  

type system. In a d d i t i o n ,  s ince  a number o f  t h e  people work ing  i n  

t h e  greenhouse w i l l  be c o n f i n e d  t o  wheel c h a i r s  t h e  overhead system 

w i l l  min imize t h e  amount o f  i n t e r f e r e n c e  t o  t h e i r  m o b i l i t y .  F i n a l l y ,  

t h i s  t y p e  o f  system prov ides  f o r  a l o w e r  f i r s t  c o s t .  

Based on t h e  a v a i l a b l e  temperature o f  140°F and a 40 A t ,  a t h r e e  

row 9 square f o o t  c o i l  i s  r e q u i r e d .  T h i s  s i z e  c o i l  corresponds w e l l  

t o  t h e  a v a i l a b l e  greenhouse h e a t i n g  equipment ( p o l y  tube, m i x i n g  dampers, 

e t c ) .  F igure  2 shows a d e t a i l  o f  t h e  h e a t i n g  c o i l  i n s t a l l a t i o n .  De- 
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t a i l s  o f  t h e  c o i l  c o n f i g u r a t i o n  are shown i n  t h e  appendix. 

As mentioned e a r l i e r ,  h o t  water  f o r  t h e  greenhouse would be 

s u p p l i e d  f o r  t h e  e x i s t i n g  b u i l d i n g  h e a t i n g  system. Several p o i n t s  

were considered as op t ions  f o r  p i p i n g  t i e  i n s .  

cho ice  was made, based on access t o  e x i s t i n g  p i p i n g ,  room 

p i p e  r o u t i n g ,  and minimum impact on t h e  e x i s t i n g  system. 

3 shows t h e  t i e  i n  p o i n t s  and assoc ia ted  p i p i n g .  

However, 

Th i s  PO 

B u i l d i n g  s e c t i o n  C, i s  c lose  t o  t h e  main d i s t r  

h o t  water  system. I n  a d d i t i o n ,  t h e  mechanical 

f r e e  o f  ductwork and o t h e r  o b s t r u c t i o n s .  

From t h e  t i e  i n  p o i n t ,  t h e  p i p i n g  would p r o  

he f i n a l  

f o r  new 

F igure  

n t ,  i n  

b u t i o n  p o i n t  o f  the 

space i s  r e l a t i v e l y  

eed t o  t h e  edge o f  

t h e  b u i l d i n g  ( i n s u l a t e d )  and down the  o u t s i d e  w a l l  (see F igure  3 ) .  

From t h e  edge o f  t h e  b u i l d i n g ,  t h e  p i p i n g  ( 2 " )  would proceed, b u r i e d ,  

t o  t h e  greenhouse. 

t h e  plans f o r  f u t u r e  expansion o f  t h e  greenhouse area. 

minal  p o i n t  ( a t  t h e  new greenhouse), a concrete v a l v e  box would be 

p rov ided  w i t h  supp ly  and r e t u r n  l i n e s  capped o f f  f o r  f u t u r e  expansion. 

One i n c h  l i n e  would then e n t e r  t he  greenhouse. I f  t h e  supp ly  and r e -  

turn l i n e s  are  b u r i e d  i n  a t h r e e  f o o t  t rench ,  i t  i s  possib le  t o  use 

un insu la ted  s t e e l  p i p i n g .  Under wors t  c o n d i t i o n s  (wet heavy s o i l ,  

140" water temp, 10" a i r  temp), heat  loss from t h e  p i p i n g  would amount 

t o  o n l y  about 3°F based on 200 f e e t  ( l e n g t h ) .  Th i s  temperature l o s s  

shou ld  n o t  e f f e c t  t h e  performance o f  t h e  h e a t i n g  system t o  any g rea t  

e x t e n t .  

The 2 i n c h  l i n e  s i zes  were assumed i n  view o f  

A t  t h e  t e r -  

The design f l o w  r a t e  for t h e  greevhouse, 11.5 gpm, shou ld  n o t  pose 

a g rea t  ba lanc ing  problem when brought on l i n e .  The increase i n  f l o w  
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compared t o  existi 'ng design amounts t o  only 4.5%. 

would be provided a t  the  t i e  i n  t o  the ex is t ing  system t o  insure 

accurate flow balancing. 

A flow meter 

GREENHOUSE LOCATION 

The greenhouse location, for  th i s  report ,  was assumed t o  be 

approximately 40 f e e t  from the nor th  entrance a t  Building section 

C (see Figure 4 ) .  The 40 foot f igure resu l t s  from the  building 

or ientat ion and local s o l a r  charac te r i s t ics .  In order t o  assume 

f u l l  s o l a r  exposure from 10 am t o  3 pm, on the north s ide  of the 

building, a 40 foot shadow buffer was required. 

The north side of the building was chosen t o  insure access t o  

the greenhouse for  residents conf ned t o  wheelchairs. 

CAPITAL COSTS 

Table 1 out l ines  

system proposed. A 

the  capital  costs necessary for  the heating 

so included are  budget type e s t  mates of the  

major items necessary for  t h e  construction of the 30' X 96 '  double 

poly type greenhouse. The estimated figures a re  from I B G  International 

f o r  a Minute Man I 1  type s t ruc ture .  
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TABLE 1 

Capi ta l  Costs: 

Greenhouse - 
Steel  super s t r u c t u r e  

Roof cover ing 

Ends ( f i  berg1 ass and frame) 

Sides ( f i g e r g l a s s  and frame) 

Cel dek Cool i ng System 

Exhaust fans ( 2 )  

C i r c u l a t i n g  pump ( f o r  coo l i ng  system) 

Fan f o r  hea t ing  

F re igh t  

Labor (IBG Port1 and crew) 

Con c re  t e 

TOTAL 

2,720 

2,160 

1,394 

1,224 

1,056 

1,340 

3 80 

350 

800 

4,300 

100 

15,824 

Heat ing System - 
P ip ing  t i e  i n  (to ou ts ide  w a l l )  1,820 

Bur ied  p i  p ing  ( t o  greenhouse) 2,700 

Finned Co i l  1,100 

P i  p ing  i n  greenhouse 1,500 

Subtota l  7,120 

15% eng ineer ing  81 cont ingency 1,070 

TOTAL 8,190 
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