
EXCELLENCE 
   BY DESIGNTM

This document has been created with the intention to clearly and 
objectively compare the performance characteristics and other 
differences between solar flat plate and evacuated (also known as 
vacuum) tube collectors  in an easy to understand fashion. It is 
meant as a guide to help address concerns and correct fallacies 
and assumptions regarding the two collector types. Information 
was gathered from various independent third parties which have 
been noted when applicable. 

The graphs below show calculated year round energy output for 1 
flat plate collector (the Heliodyne GOBI 410 001) and 3 vacuum 
tube collectors (the Apricus AP-30, Thermomax Solamax AST30 and 
Viessman Vitosol 300). All 4 collectors are of comparable size. Graph 
1 demonstrates collector performance in a warm region. Graph 2 
shows performance in a cool, cloudy region. Graph test data was 
obtained by the Solar Ratings & Certification Corporation (SRCC), 
the industry’s governing independent testing authority. Detailed 
results and numbers can be found at www.solar-rating.org.

As one can clearly see, energy production (measured in thousands 
of BTUs) is greater with the flat plate collector compared with 3 
competing brands of evacuated tube collectors of comparable size.

YEAR ROUND PERFORMANCE

COST & VALUE
The manufacturing process, mechanical complexity and material 
selection of evacuated tube collectors make them more expensive 
than flat plate collectors. This plays an important role when 
determining the cost efficiency of the collector. The table below 
shows how much average daily energy (measured in BTUs) per 
dollar spent on the collector is produced. To calculate this, we 
simply divided energy output (data provided by SRCC) of the 4 
collectors by their list prices*. Comparison of the collectors shows 
the GOBI as the best value. 

BTU Per Dollar Comparison For Climate Categories A-D**

Climate Category Gobi 410 001
MSRP $1,359

Solamax AST30
MSRP $3,925

Vitosol 300
MSRP $3,833

AP-30
MSRP $1,781

A (Warm climate pool) 30.90 8.72 8.60 16.11

B (Cool climate pool) 27.22 7.69 8.08 15.55

C (Warm climate DHW) 22.07 5.89 7.56 13.88

D (Cool climate DHW) 11.77 3.33 6.26 11.66

SOLAR FLAT PLATE VS. 
EVACUATED TUBE COLLECTORS

COLLECTOR EFFICIENCY PLOT*

MONTHLY PRODUCTION IN WARM CLIMATE1

MONTHLY PRODUCTION COOL CLIMATE2
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This document has been created to objectively highlight differences 
and performance characteristics between flat plate and evacuated 
tube collectors. It addresses concerns and corrects fallacies and 
assumptions regarding the two collector types. Information was 
gathered from various independent third parties which have been 
noted when applicable. 

EFFICIENCY

Collectors adjusted to total aperture area of 80Ft1. 2, tilted to 35°, due South with 
80.3 gallons per day and 125°F set temperature.
Same parameters as (1) above but with 45° tilt.2. 
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Apricus SD Solar energy to the system Qsol kBtu 18836.2 1507.2 1415.9 1627.3 1560.4 1601.3 1538.3 1714.5 1715.7 1607.6 1567 1491 1489.9
Vies SD Solar energy to the system Qsol kBtu 19029.2 1540.8 1448.7 1643.6 1572.5 1627.4 1534.7 1719.3 1727.8 1604.9 1600.3 1501.5 1507.8
Gobi SD Solar energy to the system Qsol kBtu 19928.7 1619.7 1503.2 1721.8 1622.2 1707.7 1636.9 1784.5 1785.7 1671.6 1687.7 1588.1 1599.5
Thermo SD Solar energy to the system Qsol kBtu 18547.6 1483.7 1416.6 1621.6 1545.9 1544.1 1466 1677.4 1707.3 1611.3 1567.3 1476.8 1429.5
Apricus WA Solar energy to the system Qsol kBtu 12985.9 374.9 680.1 1122.9 1241.3 1508.6 1557.6 1648.7 1632.5 1298.5 1061.4 531.6 327.7
Vies WA Solar energy to the system Qsol kBtu 13235.2 385.1 706.7 1175.5 1282.3 1524.3 1581.1 1642.5 1654.6 1328.1 1083.5 542.2 329.2
Gobi WA Solar energy to the system Qsol kBtu 14111.6 415.8 766.4 1245.7 1365.8 1608.6 1683.7 1711.7 1734.8 1423.1 1197.5 609.3 349.3
Therm WA Solar energy to the system Qsol kBtu 12344.6 303 593.7 1045.3 1195.5 1465.5 1509.6 1626.2 1620.6 1302.9 983.5 450.2 248.7
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mTi DT DT/G nApricus nViess nTher nGobi Ta G
74 0 0 0.4180 0.5093 ##### ##### 74 317
76 2 0.0063091 0.4167 0.5081 ##### #####

78 4 0.0126183 0.4154 0.5069 ##### ##### 75%
80 6 0.0189274 0.4141 0.5056 ##### #####

82 8 0.0252366 0.4128 0.5044 ##### #####
65%

84 10 0.0315457 0.4115 0.5032 ##### #####

86 12 0.0378549 0.4102 0.5020 ##### #####

88 14 0.044164 0.4089 0.5008 ##### #####
55%

90 16 0.0504732 0.4076 0.4996 ##### #####

92 18 0.0567823 0.4063 0.4983 ##### ##### 45%
94 20 0.0630915 0.4050 0.4971 ##### #####

96 22 0.0694006 0.4037 0.4959 ##### ##### 35%
98 24 0.0757098 0.4024 0.4947 ##### #####

100 26 0.0820189 0.4011 0.4935 ##### #####

102 28 0.0883281 0.3998 0.4923 ##### #####
25%

104 30 0.0946372 0.3985 0.4910 ##### #####
70 90 110 130 150 170 190 210 230

106 32 0.1009464 0.3972 0.4898 ##### #####

108 34 0.1072555 0.3959 0.4886 ##### #####

110 36 0.1135647 0.3946 0.4874 ##### #####

112 38 0.1198738 0.3933 0.4862 ##### #####

114 40 0.126183 0.3920 0.4849 ##### #####

116 42 0.1324921 0.3907 0.4837 ##### #####

118 44 0.1388013 0.3894 0.4825 ##### #####

120 46 0.1451104 0.3881 0.4813 ##### #####

122 48 0.1514196 0.3868 0.4801 ##### #####

124 50 0.1577287 0.3855 0.4789 ##### #####

126 52 0.1640379 0.3842 0.4776 ##### #####

128 54 0.170347 0.3829 0.4764 ##### #####

130 56 0.1766562 0.3816 0.4752 ##### #####

132 58 0.1829653 0.3803 0.4740 ##### #####

134 60 0.1892744 0.3790 0.4728 ##### #####

136 62 0.1955836 0.3777 0.4716 ##### #####

138 64 0.2018927 0.3764 0.4703 ##### #####

140 66 0.2082019 0.3751 0.4691 ##### #####

142 68 0.214511 0.3738 0.4679 ##### #####

144 70 0.2208202 0.3725 0.4667 ##### #####

146 72 0.2271293 0.3712 0.4655 ##### #####

148 74 0.2334385 0.3699 0.4642 ##### #####

150 76 0.2397476 0.3686 0.4630 ##### #####

152 78 0.2460568 0.3673 0.4618 ##### #####

154 80 0.2523659 0.3660 0.4606 ##### #####

156 82 0.2586751 0.3647 0.4594 ##### #####

158 84 0.2649842 0.3634 0.4582 ##### #####

160 86 0.2712934 0.3621 0.4569 ##### #####

162 88 0.2776025 0.3608 0.4557 ##### #####

164 90 0.2839117 0.3595 0.4545 ##### #####

166 92 0.2902208 0.3582 0.4533 ##### #####

168 94 0.29653 0.3569 0.4521 ##### #####

170 96 0.3028391 0.3556 0.4509 ##### #####

172 98 0.3091483 0.3543 0.4496 ##### #####

174 100 0.3154574 0.3530 0.4484 ##### #####

176 102 0.3217666 0.3517 0.4472 ##### #####

178 104 0.3280757 0.3504 0.4460 ##### #####

C
ol

le
ct

or
 E

ffi
ci

en
cy

, 
h 

(-
)

*At ambient temperature = 74°F; Insolation = 317 Btu/hr·Ft2 (1,000 W/m2)

P
oo

l

D
om

es
ti

c 
h

ot
 w

at
er

R
ad

ia
n

t 
fl

oo
r

F
or

ce
d

 a
ir

A
ir

 c
on

d
it

io
n

in
g

H
ig

h
 t

em
p

 i
n

d
u

st
ri

al
 h

ea
ti

n
g

° ° ° ° ° ° ° ° °

*List prices obtained direct from manufacturers or dealers (See reference list). 
Prices cannot be guaranteed 100% accurate and are subject to change.
**SRCC “mild cloudy day” energy collector test output used for categories A-D.

The efficiency curves of the GOBI flat plate and 3 vacuum 
tube brands are shown in the graph below as a function of the 
system operating temperature. Plotting the operating temperature 
ranges of the most common solar system applications shows flat 
plate collectors as a better option. It’s only at system operation 
temperatures above 210°F that some vacuum tubes become a 
viable alternative. 

GOBI 410 001 VITOSOL 300 AP-30 SOLAMAX AST30

GOBI 410 001 VITOSOL 300 AP-30 SOLAMAX AST30
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SOLAR FLAT PLATE VS. 
EVACUATED TUBE COLLECTORS

pictured above: evacuated tube collectors with snow and frost accumulated
photos courtesy of Center of Excellence For Solar Engineering at Ingolstadt University 

pictured above: snow that has slid down the surface of a solar flat plate collector 
photos courtesy of Center of Excellence For Solar Engineering at Ingolstadt University

INSTALLATION
The argument over which type of collector is easier to install is 
subjective. Both collectors have their advantages and drawbacks 
in terms of installation.

Proponents of evacuated tube argue that because they come 
unassembled, one person can easily carry the evacuated tube 
components onto the roof without needing any special equipment. 
Proponents of flat plate argue that because they are fully 
assembled, once hoisted onto the roof, no assembly is required 
thus greatly reducing installation time. Which type of collector 
is easier to install is therefore based on the installer’s personal 
preference.

PERFORMANCE IN COLD CLIMATES
The main advantage for evacuated tubes is its low heat loss at high 
temperatures relative to ambient temperature. However in actual 
cold, snowy conditions, this poses a problem.

Where ambient temperature is very low, snow and frost play a 
important role in collector performance. Snow melts and can slide 
easily down the smooth, warm surface of the glass on a flat plate 
collector but gets stuck in the gaps between the cold tubes of an 
evacuated tube collector. The German Centre of Excellence for 
Solar Engineering at Ingolstadt University of Applied Sciences 
performed an independent study of a typical European home with 
both evacuated tube and flat plate collectors mounted on the roof. 
The following pictures taken of the home in January show dramatic 
photos of how snow and frost can collect on evacuated tube yet 
slides off and settles at the bottom of flat plate collectors.  

DURABILITY & LONGEVITY
Nearly all evacuated tube and flat plate collectors sold in the U.S. 
carry a 10 year limited warranty. Generally speaking both types 
of collectors are designed to last 20 years or more. However, 
evacuated tubes are prone to more maintenance and repair for 
2 reasons:

1. A quality flat plate collector will use thick (usually 4 millimeters), 
tempered glass which can take quite a beating under harsh 
weather conditions such as hail storms. Evacuated tubes use 
thinner glass (usually 1.6 millimeters) which is more susceptible 
to breaking and needing to be replaced. 

2. Evacuated tubes rely on a vacuum seal to prevent heat loss. 
Over time this seal can be lost, again requiring the tube to be 
replaced. 

Flat plate collectors very rarely need repairs done to them. A 
common misconception is that because fluid travels through it, 
the tubing in a flat plate collector will corrode or leak over time.  
As long as proper installation and the appropriate fluid is used, 
this will not happen. The main drawback of flat plate is that if 
something does break (such as the glass), the installer will usually 
need to replace the entire collector. Though evacuated tube 
collectors are more prone to breaking, the tubes can be replaced 
individually without having to replace the entire collector. 

Performance:•	  Flat plate gives better year round performance

Efficiency:•	  Flat plate is best at delivering temperatures needed 
for the most common hot water applications

Cost & Value:•	  Flat plate is generally less expensive and gives 
more energy per dollar spent than vacuum tube  

Cold Weather Performance:•	  Vacuum tube does not carry an 
advantage over flat plate because snow build up hampers its 
performance

Installation:•	  Vacuum tube collectors take more time to 
assemble while flat plate collectors take more effort to hoist 
onto the roof

Durability:•	  Vacuum tube collectors are fragile and prone to 
more maintenance

SUMMARY
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