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N
a M

akani L
ow

-C
ost Solar

W
ater H

eating P
rogram

�
A

 R
ebuild H

aw
ai‘i P

roject

�
$37,000 from

 U
SD

O
E

 through D
B

E
D

T

�
C

ontractor:  P
lan T

o P
rotect, Inc.

�
Subcontractor:  N

a M
akani E

nergy
Initiative

�
A

ugust 1, 2000 through July 31, 2002

�
T

arget:  100 SW
H

 installations
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P
roject O

bjectives

�
O

riginal:  L
ow

-C
ost SW

H
 using existing

tanks, recycled collectors in N
. K

ohala

�
R

evised:  E
xpanded to entire Island of

H
aw

ai‘i, included new
 system

s

�
D

ata collected:  solar contractor, system
cost, utility bills, household size, tank and
collector size, geographic location,
unusual activities, satisfaction
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14 P
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L
ocation of Installations
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 60%
 "S

u
n

n
y"

40%
 "C

lo
u

d
y"
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C
ustom

er Satisfaction

�
R

ated on 0-5 scale (5 is highest)

�
Satisfaction ratings for:
-

Installer—
A

verage 4.43

-
Solar System

—
A

verage 4.67
-

N
a M

akani P
rogram

—
A

verage 4.79

�
G

eneral com
m

ents also noted
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Satisfaction w
ith Installer

0 1 2 3 4 5 6

Num
ber of System

s Installed

Customer Satisfaction Rating
(5 = Most Satisfied)
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C
om

m
ents on Installers

�
P

ositive C
om

m
ents

-
A

bout 2 dozen
rem

arks
-

“P
rofessional”

-
“G

ood follow
-up”

-
“E

xcellent
w

orkm
anship”

-
“F

riendly”
-

“G
reat job”

-
“W

orked very hard”

�
C

ritical C
om

m
ents

-
A

bout 2 dozen
rem

arks
-

“N
o follow

-up”
-

“L
eaks”

-
“M

essy”
-

“Slow
”

-
“Incom

plete”
-

“N
eed m

ore info —
how

 to run system
”
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O
ther C

om
m

ents

�
P

ositive
-

plenty of hot w
ater

-
bill decreased
significantly

-
helping environm

ent
-

supports m
ore

governm
ent

incentives, policies &
program

s

�
C

ritical
-

not enough hot w
ater

-
savings not as m

uch
as hoped

-
w

ater scalding
toddler

-
com

m
unity

association rules
prevented rooftop
tank
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W
ide R

ange in System
 C

osts

$
0

$
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,0
0
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$
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,0
0
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$
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,0
0
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$
5
,0
0
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$
6
,0
0
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$
7
,0
0
0

$
8
,0
0
0

T
otal

S
ystem
C
ost

F
inal

C
ustom

er
C
ost H

igh

A
verage

L
o
w

$
7
,3
8
1

$
4
,8
3
0

$
1
,3
2
2

$
3
,9
2
2

$
2
,3
1
5

$
7
6
2

�
T

otal System
 C

ost
-

high: $7,381
-

average:  $4,830
-

low
:  $1,322

�
F

inal C
ustom

er C
ost

-
high:  $3,922

-
average:  $2,315

-
low

:  $762
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W
ide R

ange of U
nit C

osts

�
A

nalyze cost in
dollars per unit
-

square foot of
collector

-
gallon of storage

�
R

educes differences
based on system

 size
�

Still a w
ide range

$0

$20

$40

$60

$80

$100

$120

$140

$160

Dollars
per

Square
Foot

Dollars
per

Gallon

High
Average
Low

$151

$90

$44

$90

$53

$20
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System
 Sizing

�
90%

 have betw
een

20-40 gallons per
person in storage
(D

B
E

D
T

 rec.)
�

2 system
s undersized

�
6 system

s oversized
�

F
airly consistent

sizing of collector to
storage volum

e
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Savings over 15 Y
ears

�
A

ggregate:  ≥≥ ≥≥ 4,865 barrels of oil
�

A
ggregate:  ≥≥ ≥≥ 2,661,000 kW

h

�
P

er C
ustom

er:
-

H
igh:  $16,813

-
M

ost P
robable:  $2,000 - $6,000

-
L

ow
:  m

arginal, if any

�
D

ata L
im

itations:  2 m
onths before/after
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L
ife C

ycle C
ost A

nalysis

�
B

L
C

C
 softw

are from
 F

E
M

P
,  4/1/02

�
A

ssum
ed SW

H
 system

s w
ere financed

-
5.6%

 discount rate

�
A

ssum
ed H

E
L

C
O

 rates at $0.185/kW
h

-
drop in 2002, 2003, 2004

-
then rise ~ 2%

/year

�
A

ssum
ed O

M
&

R
 m

inim
al
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L
ife C

ycle C
ost R

esults

�
L

C
C

 O
nly for R

etrofits
-

57 of 85 system
s

-
not new

 construction (no “before” data)
-

not “energy services” installations

-
18 system

s —
33%

—
 little or no savings

-
3 bills increased —

 probably w
eather related

-
6  system

s apparently oversized

�
Solar Saves ~ 22%

 of E
lectric B

ill
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L
essons L

earned

�
C

ustom
ers are happy

�
C

ustom
ers are not shopping around

�
Installers can im

prove, especially
com

m
unication w

ith custom
er

�
Som

e happy custom
ers m

ay not be “best”
solar ow

ners

�
M

otives:  savings, environm
ent, politics

�
T

ake data for longer period
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Q
uestions?

�
A

ndrea T
. G

ill, E
nergy C

onservation A
nalyst

�
H

aw
aii E

nergy E
xtension Service

�
D

B
E

D
T

 E
nergy, R

esources, and T
echnology

D
ivision

�
99 A

upuni Street #101B
H

ilo, H
aw

aii  96720

�
V

oice: 808-933-0312        Fax: 808-933-0313

�
agill@

interpac.net


