


















2030 CHALLENGE Targets: U.S. National Averages    

50% Target 60% Target 70% Target 80% Target 90% Target

Administrative / Professional &
Government Office

Education 170 63% 76 38.0 30.4 22.8 15.2 7.6

College / University (campus-level) 280 63% 120 60.0 48.0 36.0 24.0 12.0

K-12 School

Food Sales 681 86% 225 112.5 90.0 67.5 45.0 22.5

Convenience Store
(with or without gas station)

753 90% 241 120.5 96.4 72.3 48.2 24.1

Grocery Store / Food Market

Food Service 786 59% 351 175.5 140.4 105.3 70.2 35.1

Fast Food 1306 64% 534 267.0 213.6 160.2 106.8 53.4

Restaurant / Cafeteria 612 53% 302 151.0 120.8 90.6 60.4 30.2

Health Care: Inpatient 
(Specialty Hospitals, Excluding Children's)

468 47% 227 113.5 90.8 68.1 45.4 22.7

Hospital (Acute Care, Children's)

Health Care: Long Term Care
(Nursing Home / Assisted Living)

225 54% 124 62.0 49.6 37.2 24.8 12.4

Health Care: Outpatient 183 72% 73 36.5 29.2 21.9 14.6 7.3

Clinic / Other Outpatient Health 219 76% 84 42.0 33.6 25.2 16.8 8.4

Medical Office

Lodging 194 61% 87 43.5 34.8 26.1 17.4 8.7

Dormitory / Fraternity / Sorority

Hotel, Motel or Inn

Mall (Strip Mall and Enclosed) 271 71% 107 53.5 42.8 32.1 21.4 10.7

Office

Bank / Financial Institution

Public Assembly 143 57% 66 33.0 26.4 19.8 13.2 6.6

Entertainment / Culture 265 63% 95 47.5 38.0 28.5 19.0 9.5

Library 246 59% 104 52.0 41.6 31.2 20.8 10.4

Recreation 136 55% 65 32.5 26.0 19.5 13.0 6.5

Social / Meeting 102 57% 52 26.0 20.8 15.6 10.4 5.2

Public Order and Safety 189 57% 90 45.0 36.0 27.0 18.0 9.0

Fire Station / Police Station 157 56% 78 39.0 31.2 23.4 15.6 7.8

Courthouse

U.S. Averages for Site Energy Use and 2030 Challenge Energy Reduction Targets by Space/Building Type1

Primary Space / Building Type2

Average 
Site EUI4

(kBtu/Sq.Ft./Yr)

Available in
Target 
Finder3

Average 
Source EUI4

(kBtu/Sq.Ft./Yr)

Average 
Percent
Electric

2030 Challenge Site EUI Targets (kBtu/Sq.Ft./Yr)

From the Environmental Protection Agency (EPA): Use this chart to find the site fossil-fuel energy targets

Source: ©2006-2010 2030 Inc. / Architecture 2030 
Data Source: U.S. Environmental Protection Agency; U.S. Energy Information Administration 



Service
(Vehicle Repair / Service, Postal service)

150 63% 77 38.5 30.8 23.1 15.4 7.7

Storage / Shipping /
Nonrefrigerated Warehouse

56 56% 25 12.5 10.0 7.5 5.0 2.5

Self-storage 12 44% 4 2.0 1.6 1.2 0.8 0.4

Non-refrigerated Warehouse 1 0.5 0.4 0.3 0.2 0.1

Distribution / Shipping Center 90 61% 44 22.0 17.6 13.2 8.8 4.4

Refrigerated Warehouse

Religious Worship 83 52% 46 23.0 18.4 13.8 9.2 4.6

Retail Store
(Non-mall Stores, Vehicle Dealerships)

191 67% 82 41.0 32.8 24.6 16.4 8.2

Retail Stores

Other5 213 56% 104 52.0 41.6 31.2 20.8 10.4

Secondary Space / Building Type2

Ambulatory Surgical Center

Computer Data Center

Garage

Open Parking Lot

Swimming Pool

Residential Space / Building Type6, 7

Single-Family Detached 76.6 - 43.8 21.9 17.5 13.1 8.8 4.4

Single-Family Attached 70.7 - 43.7 21.9 17.5 13.1r.7 4.4

Multi-Family, 2 to 4 units 93.2 - 58.2 29.1 23.3 17.5 11.6 5.8

Multi-Family, 5 or more units 99.4 - 49.5 24.8 19.8 14.9 9.9 5.0

Mobile Homes 153.2 - 73.4 36.7 29.4 22.0 14.7 7.3

Notes

1. This table presents values calculated from the Energy Information Administration in the Commercial Building Energy Use Survey (CBECS), conducted in 2003; using the 
Environmental Protection Agency's Table 1: 2003 CBECS National Average Source Energy Use and Performance Comparisons by Building Type. 

2. Space/Building Type use descriptions are taken from valid building activities as defined by the Energy Information Administration in the Commercial Building Energy Use Survey 
(CBECS), conducted in 2003.

3. A "   " indicates that this Space/Building Type is included in Target Finder. On the input page, use the 2030 Challenge Energy Reduction Target option and select 50%.

EUI: Energy Use Intensity

4. The average Source EUI and Site EUI are calculated in kBtu/Sq.Ft./Yr as weighted averages across all buildings of a given space type in the CBECS 2003 data set.
Source Energy is a measure that accounts for the energy consumed on site and the energy consumed during generation and transmission in supplying energy to the site.
Converting Site to Source Energy:
Source Energy values are calculated using a conversion for electricity of 1 kBtu Site Energy = 3.34 kBtu Source Energy; a conversion for natural gas of 1 kBtu Site Energy = 1.047 kBtu 
Source Energy; a conversion factor for district heat of 1 kBtu site energy = 1.40 source energy and a conversion factor for fuel oil of 1 kBtu site energy = 1.01.

5. Other: For all building types not defined by the list above, these buildings may choose to use the performance benchmark categorized by “other”. Note that this category is not well 
defined therefore source energy use varies greatly with source EUI ranging over 1500 kBtu/Sq.Ft. As categorized by EIA, “other” may include airplane hangers, laboratory, crematorium,
data center, etc.

6. Energy Information Administration (EIA), U.S. Residential Energy Intensity Using Weather-Adjusted Primary Energy by Census Region and Type of Housing Unit, 1980-2001, Table 8c.

7. Energy Information Administration (EIA), U.S. Residential Energy Intensity Using Weather-Adjusted Site Energy by Census Region and Type of Housing Unit, 1980-2001, Table 6c.

Source: ©2006-2010 2030 Inc. / Architecture 2030 
Data Source: U.S. Environmental Protection Agency; U.S. Energy Information Administration 
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Please send questions and comments to Webmaster

Disclaimer and copyright notice.

RReDC home page (http://rredc.nrel.gov )

* * * * *

AC Energy
&

Cost Savings
* * * * *

(Type comments here to appear on printout; maximum 1 row of 90 characters.)

Station Identification

Cell ID: 0174360

State: California  

Latitude: 34.1 ° N

Longitude:     118.6 ° W

PV System Specifications

DC Rating: 10.9 kW

DC to AC Derate Factor: 0.799

AC Rating: 8.68 kW

Array Type: Fixed Tilt  

Array Tilt: 4.0 °

Array Azimuth: 237.0 °

Energy Specifications

Cost of Electricity:     11.9 ¢/kWh

Results

Month
Solar

Radiation
(kWh/m2/day)

AC
Energy
(kWh)

Energy
Value

($)

1  3.17      778 92.91 

2  3.95      893 106.64 

3  5.14      1299 155.13 

4  6.12      1480 176.74 

5  7.08      1767 211.02 

6  7.33      1734 207.07 

7  7.14      1723 205.76 

8  6.73      1618 193.22 

9  5.70      1325 158.23 

10  4.35      1063 126.94 

11  3.51      828 98.88 

12  2.88      699 83.47 

Year  5.27      15207 1816.02

(Gridded data is monthly, hourly output not available.)

Output Hourly Performance Data

Saving Text from a Browser

Output Results as Text

Run PVWATTS v.2 for another location Run PVWATTS v.1

Page 1 of 1PVWatts v.2: AC Energy and Cost Savings

1/5/2012http://rredc.nrel.gov/solar/calculators/PVWATTS/version2/pvwattsv2.cgi





Schüco S SPU-4 Series
Polycrystalline Photovoltaic Modules

PV module of the highest quality
The S SPU-4 series of Schüco PV 
modules are distinguished by  
multicrystalline solar cells with a 
cell efficiency of up to 15 % for 
high outputs per square foot of 
module area. Each module is flash-
tested and the flash results are 
stated both on the module as well 
as the outside of the packaging for 
more effective string sizing.

A Performance Guaranteed
Schüco S SPU-4 modules have a 
5-year extended parts and labor 
warranty. In fact, the guarantee  
on output values is considerably 
longer – after 12 years of operation, 
the Schüco module is guaranteed 
to deliver a minimum of 90 % of its 
rated output and even after 25 years 

the output is guaranteed to be at 
least 80 %.

Optimized labelling
Prior to delivery, each S SPU-4 module 
is subject to a visual and electrical 
quality test. The output data 
measu red is indicated on the back 
of the module and on the packaging. 
Homogeneous module fields can 
be grouped together quickly and 
effectively during installation.

High level of operational reliability
Two connecting boxes with a total 
of three bypass diode bridges on the 
reverse of the module prevent  
individual solar cells from overheating 
(hot-spot effect). This ensures the 
reliable operation of the whole sys tem 
from module fields to inverters.

Environmental protection
The use of lead-free solder in the 
manufacture of S SPU-4 modules 
results in a saving of 1.8 oz of 
lead per module, which makes a 
considerable contribution to  
environmental protection.

Attractive and robust
The black module frame made 
from torsion-proof, anodized  
aluminium meets the highest 
standards in terms of stability and 
corrosion resistance. A cross bar 
in the frame on the reverse  
increases the load-bearing capacity 
of the module. S SPU-4 modules 
can be installed with installation  
components from the Schüco 
SolarEZ mounting systems.



Schüco USA L.P.
schuco-usa.com  

P 3206/USA/05.08/Printed in Germany

Technical Data

Electrical specifications Module output classes

Article Number 232 923 232 924 256 695 256 186

Power output under standard test conditions (STC)* S 165 SPU-4 S 170 SPU-4 S 175 SPU-4 S 180 SPU-4

Rated power (Pmpp) 165 W 170 W 175 W 180 W

Effective output tolerance (Δ Pmpp) +5 % /- 5 % +5 % /- 5 % +5 % /- 5 % +5 % /- 5 %

Guaranteed minimum output (Pmpp min.) 165 W 170 W 175 W 180 W

Rated voltage (Umpp) 23,4 V 23,7 V 23,9 V 24,2 V

Rated current (Impp) 7,06 A 7,19 A 7,32 A 7,45 A

Open circuit voltage (Uoc) 29,7 V 29,9 V 30,2 V 30,4 V

Short circuit current (Isc) 7,73 A 7,83 A 7,93 A 8,03 A

Module efficiency 11,90 % 12,30 % 12,70 % 13,00 %

Normal Operating Cell Temperature (NOCT)** 46,2 °C 46,25 °C 46,25 °C 46,25 °C

Maximum system voltage permitted 600 V 600 V 600 V 600 V

*  Irradiance 1.000 W/m2, 
Air Mass 1,5,  Cell 
temperature 25°C

** Irradiance 800 W/m2, 
ambient temperature 
20 °C, wind speed 
1 m/s

Drawings and Dimensions

65.3(1658)

5.12(130)
5.12(130)

19.7(500)
19.7(500)

32.8(834)1.81(46)31.1(791)

0.351  91 (4 places)

C
D

B

A-A A
A

Mechanical Specifications
Outer dimensions:   
65.28 x 32.83 x 1.81 in.
Design of aluminium: 
frame black anodized
Front glass: Tempered safety glass
Weight: 37.5 lbs (17 kg)
Connecting system:  
Multi Contact Type 4 compatible
Diameter of solar cable:
0.01 in. (4 mm2)
Length of positive/negative cable:  
31.5 in./49.2 in. ± 1.97 in. 

Certifications & Warranties
Electrical classification:
Safety Class II
Product Certification: 
UL 1703, CEC 
Extended Product Warranty: 5 years
Performance Warranty
(90% of Pmpp min): 12 years
Performance guarantee
(80% of Pmpp min): 25 years





Low frequency transformer, 
true sinewave

Low frequency transformer, 
true sinewave

Low frequency transformer, 
true sinewave

Low frequency transformer, 
true sinewave

OptiCool™, 
forced active cooling

OptiCool™, 
forced active cooling

OptiCool™, 
forced active cooling

OptiCool™, 
forced active cooling
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Efficiency Curves

View daily and archived
performance data
graphically on
Sunny Portal

Memory expansion 
and data transmission 
to a PC using a 
removable SD card

Integrated web server 
for remote online 

access to all current 
data from any PC

Easily view data 
in analysis programs

Integrated FTP server 
for data storage and 

dowload to a PC



The co s t  e f fe c t i ve 

Ve r s a - Hyd ro™

combines 

space heating, 

domestic hot water,

and total system 

control into 

one compact, 

high efficiency 

mod-con unit.

96%  Efficient

Versa- 
Hydro™HydroAdvanced Heating

& Hot Water Systems



     

Superior Performance
         

total System Control

The Versa-Hydro™ Total System Control (TSC) manages pump speeds and 
temperature settings depending on the required BTU output. Contractors 
merely set the domestic tank temperature and the maximum heating 
temperature. The TSC will then automatically manage the appliance to 
provide the most efficient output depending on the load and outside 
temperature. This system gives contractors confidence that they are providing 
their customers with a product that is continuously maximizing efficiency.

Highly Efficient Condensing technology

The major advantage of condensing technology is to extract more heat 
from the exhaust gas compared to conventional systems. The heat exchanger 
incorporates a larger surface area constructed of high-quality 90/10 cupronickel, 
which allows the unit to extract all of the latent energy from the water vapor 
contained within the exhaust gas. This reclamation of energy allows the 
appliance to use less fuel to meet desired heating loads.  

virtually Maintenance Free

The Versa-Hydro™ is a virtually maintenance-free appliance. The robust 
material and sophisticated design of the appliance’s heat exchanger minimizes 
buildup of lime and scale associated with hard water areas. The 5”  diameter 
combustion tube and 1 1/8” secondary heat exchange spirals greatly enhance 
heat transfer and eliminate the blockage risk of small passageways that exist 
in low-mass boilers.

Hydraulic Stabilization

The integrated space heating module utilizes the hydraulic mass stored in the 
tank to provide an abundant supply of energy for heat transfer. The thermal mass 
allows the appliance to draw heated water continuously from the tank which 
provides hydraulic stabilization to the system and prevents short-cycling. The 
entire unit is 96% thermal efficient and the tank loses only ½ degree F per hour
in standby heat loss. This allows the space heating module to utilize water from 
the DHW system efficiently without repetitive cycling of the burner. 

Saves Fuel – Modulation Matters

The Versa-Hydro™ has an outstanding 5 to 1 turndown ratio on the main
combustion system and a 10 to 1 turndown ratio on the space heating module. 
Greater turndown allows this appliance to modulate at lower firing rates, which 
conserves energy and improves component reliability.  Modulation, along with 
thermal mass, eliminates the short-cycling effect of small zones or minimal 
DHW draws.

S p a c e  H e a t i n g 
M o d u l e



     

Consumer Savings

Space Savings

Imagine fitting a 55-gallon water heater, 135,000 BTU boiler, and buffer tank into a space as small as 34” x 53”. The new 
Versa-Hydro™ does it!

FootPRInt CoMPaRISon

$4000

$3000

$2000

$1000

0
Non-Condensing

$3500
Condensing/Mod.

$2400

3-Year Energy Cost

Near-Condensing
$2800

Customer Savings
 
Impact of the american Recovery 
and Re-investment act
 
Homeowners who purchase and install a qualifying 
HTP boiler or water heater could receive a substantial  
tax credit  (check our web site for more details: www.
htproducts.com) . 

In addition, many state and local governments and 
utility companies offer other incentives or rebates 
that can potentially further reduce the cost of 
installing energy-efficient products.  An excellent 
source for additional information is the Database 
of State Incentives for Renewable Energy:  
www.dsireusa.org 

Modulating Condensing technology

The cost of fuel in some areas of the country has increased almost 40% in just one year! Versa-Hydro™ combined 
appliances provide a maximum payback on fuel savings. Savings can result in payback periods of less than 3 years. 
Depending on the age of your present equipment, our products could save you as much as 50% on your fuel bills.

Cost of Operation

     

Typical
Indirect Tank

80.5 “
Typical Width

Footprint

Versa-Hydro
Footprint, Depth:

34” (55 Gallon)
34” (80 Gallon)

37” (119 Gallon) 

Versa-Hydro
Footprint, Width:

23” (55 Gallon)
23” (80 Gallon)

27” (119 Gallon) 

31 “
Typical Depth

Footprint
19”

Typical
Boiler

17.25”7.25”7

Typical
Bu�er Tank

Standard 6”
Service Clearance

Standard 6”
Service Clearance

Standard 6”
Service Clearance

14.25”

34” (80 Gallon)
37” (119 Gallon) 37” (119 Gallon) 



Solar Power
      

Easy to Set-Up! Easy to Use!

Everything
for a 
Complete
Solar System

Line Sets

Controls Tanks

Panels

T h e  F i r s t  S o l a r  Wa t e r  &  S p a c e  H e a t e r  w i t h  a n  I n t e g r a t e d 
G a s  F i r e d  B a c k- U p  A l l  i n  O n e  H i g h  E f f i c i e n c y  M o d - C o n  U n i t.

Stop
Paying for
Your Heat:

Harness
the Power 

of the

Sun

Versa-Hydro™ Solar Heater      

The 50 most popular products of 2008.

The Versa-Hydro™ Solar is a truly revolutionary product that 
combines space heating and domestic hot water into one 
compact, high-efficiency mod-con unit. It is designed with 
a high-capacity internal solar heat exchanger for connection 
to solar panels or other renewable heat sources and with 
a highly-efficient 96% gas-fired back-up burner, all in one 
storage tank. The Versa-Hydro™ Solar will transfer energy 
from the sun on sunny days and still produce lots of hot 
water through the internal gas-fired back-up when the sun 
is not shining. Designed with advanced technology, the 
Versa-Hydro™ family of products optimizes efficiency and 
operating reliability.

Versa- 
Hydro™   Solar



120 Braley Road, East Freetown, Ma 02717   •   www.htproducts.com

12 Year Limited Warranty MKTLIT-03   © 04 / 2011 HTP

* No suffix denotes natural gas and suffix “LP” denotes propane gas
In keeping with its policy of continuous product improvement, HTP reserves the right to make changes without notice.

VERSA-HYDRO WATER HEATER DIMENSIONS
MODEL #* GALLONS A B C D E F G H J K L M

PHE130-55 / PHE199-55 55 23” 34” 53” 46” 5½” 19½” 7-3/8” 14½” 5” 14” 46” 46”
PHE130-80 /PHE199-80 80 23” 34” 72” 61” 5¾” 20½” 8-3/8” 15½” 6” 13” 61” 64½”

PHE130-119 /PHE199-119 119 27” 37” 74” 65¾” 7½” 20½” 8-3/8” 15½” 6” 14¼” 65¾” 66½”

VERSA-HYDRO SOLAR WATER HEATER DIMENSIONS
MODEL #* GALLONS A B C D E F G H J K L M N O

PHE130-80S /PHE199-80S 80 23” 34” 72” 61” 5¾” 38½” 26” 37” 24” 31¼” 64½” 64½” 10¼” 10¼”

PHE130-119S /PHE199-119S 119 27” 37” 74” 65¾” 7½” 38½” 26” 37” 24” 33” 64½” 64½” 5¾” 5¾”

VERSA-HYDRO WATER HEATER SPECIFICATIONS

MODEL #* GALLONS BTU’S
SPACE 

HEATING
MODULE 

BTU'S

AIR INTAKE/  
EXHAUST 

VENT  SIZE

MAXIMUM
SPACE 

HEATER 
TEMP.

WATER 
INLET/  

OUTLET 
SIZE

AUX. 
CONN.

GAS 
LINE  

CONN.

SYSTEM 
RELIEF  

PIPE 
SIZE

SHIPPING  
WEIGHT

PHE130-55 / PHE199-55 55
130,000 100,000 2”

160 ° 1” NPT 1” 3/4” 3/4” 205 LBS.
199,000 135,000 3”

PHE130-80 / PHE199-80 80
130,000 100,000 2”

160 ° 1” NPT 1” 3/4” 3/4” 265 LBS.
199,000 135,000 3”

PHE130-119 / PHE199-119 119
130,000 100,000 2”

160 ° 1” NPT 1” 3/4” 3/4” 435 LBS.
199,000 135,000 3”

   VERSA-HYDRO SOLAR WATER HEATER SPECIFICATIONS

MODEL #* GALLONS BTU’S
SPACE 

HEATING
MODULE 

BTU'S

AIR INTAKE/  
EXHAUST 
VENT SIZE

MAXIMUM
SPACE 

HEATER 
TEMP.

WATER 
INLET/  

OUTLET 
SIZE

AUX.  
CONN.

GAS 
LINE  

CONN.

SYSTEM 
RELIEF  

PIPE 
SIZE

SHIPPING  
WEIGHT

PHE130-80S / PHE199-80S 80
130,000 100,000 2”

160 ° 1” NPT 1” 3/4” 3/4” 275 LBS.
199,000 135,000 3”

PHE130-119S/ PHE199-119S 119
130,000 100,000 2”

160 ° 1” NPT 1” 3/4” 3/4” 445 LBS.
199,000 135,000 3”

O
N

LK

M

RIGHT SIDE (SOLAR)
TEMP/PRESSURE

RELIEF VALVE
AUXILIARY
CONNECTION

AUXILIARY
CONNECTION

ELECTRICAL
CONNECTIONS

System Supply

Curved
Back Plate

Temperature Sensor
Measures Heat For
Precision Control

Variable
Speed Pump

Modulation Flow
From Tank

BSP Union With
Washer Seal

System Return

Isolation 
Valve

Isolation 
Valve

Isolation Valve

Pressure
Relief Valve

Isolation 
Valve

Brazed Plate
Heat

Exchanger

BSP Union
With

Washer Seal 

Model
1st Hr. 
Rating

Recovery @ 
100º F.  Rise

PHE 130-55 205 Gal 148 GPH

PHE 130-80 227 Gal 150 GPH
PHE 130-119 257 Gal 152 GPH
PHE 199-55 295 Gal 229 GPH
PHE 199-80 314 Gal 229 GPH
PHE 199-119 335 Gal 230 GPH

* NHX (  No Heat  Exchanger )  Vers ion  o f  the  Versa-Hydro  is  ava i lab le .

*
*

Versa-Hydro™
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