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Commercial Sector Prescriptive Savings Measures

Introduction

Bonneville's C&R Discount Implementation Manual does not yet include insulation measures for commercial buildings as conservation measures. This study proposes "deemed savings" that could apply to such measures.

Insulation measures are rarely encountered in commercial buildings. Compared to residential structures, commercial structures are more difficult to retrofit with additional insulation and the energy savings are not as significant. Commercial facilities tend to be larger and to be dominated by internal gains, such as lighting and equipment, so that shell measures are less important. For these facilities, the energy auditor finds that lighting and HVAC equipment are a more appropriate focus.

However, this picture overlooks a frequent situation in small, rural communities. In these locations, there are very small commercial facilities, often converted from older residential structures. These older structures were built before energy consumption was recognized as an issue. As a result, these older structures may have little or no insulation in the building shell. Since commercial customers occupy these buildings, the operating hours and internal loads do not correspond to residential buildings. As a result, the methods used to estimate energy savings for residential structures do not apply. 

For that reason, we developed a set of energy savings estimates specific to these sorts of facilities. We are proposing that the Regional Technical Forum consider these estimates in developing a table of Prescriptive Savings Measures.

Background

Program experience has demonstrated that extensive calculations or energy modeling are too expensive and time-consuming for very small customers. The energy savings are relatively small -- engineering analysis would result in an excessive administrative overhead. Instead, experience has shown that fieldwork is expedited if a rebate offer can be based on a simple Prescriptive Table. 

For example, consider the measure of adding ceiling insulation. One would expect that typical savings can be estimated based on the square footage of ceiling treated. Of course, one is making a number of assumptions about what constitutes a "typical " building and "typical" operating conditions. The methodology for applying these assumptions would be to utilize an engineering simulation model that has been designed to represent the typical facility. The model also deals with the fact that, as buildings are better insulated, more of their heating load is carried by the internal gains within the facility.

Bonneville conducted such modeling earlier for the Energy Smart Design (ESD) program. In that case, analysis was conducted on prototypical buildings that represented a small office and a small retail store. PacifiCorp and other regional utilities conducted similar analysis in order to be able to offer incentives based on a Prescriptive Table.

Methodology

For this study, we utilized EZ Sim, a simplified simulation model, to assess the savings of prescriptive measures. This study differs from earlier ones in that we reviewed the actual billing history for a sample of small facilities to verify the engineering assumptions. The reason for this is that customers may change their behavior when occupying a "lossy" building. We wanted to verify that we could correctly specify reduced temperature settings and reduced operating hours that might actually occur in real facilities. EZ Sim is designed to be easily calibrated against actual utility bills so that modeling assumptions can be shown to be consistent with customer operations. 

We observed that the models matched actual consumption closely provided that the reductions in operations were recognized. Here are some key observations that are included in the modeling:

· Poorly insulated buildings operate with a reduced heating setpoint; the setpoint was higher in moderately insulated buildings.

· Poorly insulated buildings have more passive infiltration; adding insulation appears to reduce excessive infiltration.

· Very small offices appear to be operated fewer hours. This is not true for small retail.

To model the facilities, we used a standard set of measures as follows:

Measure
Parameter

Ceiling


R0 > R38 blown
U 0.302 > 0.031

R4> R38 blown
U 0.180 > 0.031

R11> R38 blown
U 0.081 > 0.031

Wall


R0> R11 blown
U 0.315 > 0.095

Floor


R0 > R19 batt
U 0.134 > 0.034

Windows


Single Glazed > Class 30 low-e
U 1.01 > .35

Heating Equipment


Resistance > Heat Pump 
to HSPF 7.4

Upgrade Heat Pump 
HSPF 5 > HSPF 7.4

For the East side, we assume a heat pump is also used for air conditioning. This means that adding a heat pump will also add an air conditioning load that did not exist before. This imposes a savings reduction on the retrofit from resistance that does not occur when an existing heat pump is upgraded to be more efficient or when the retrofit occurs on the West side where cooling loads are minimal.

The prototypical buildings are far smaller than those used in previous studies. We used a building sized at 1,100 square feet. Thus, it is not surprising that the modeled results are different. In general, we observed higher savings for shell insulation because these are very small facilities dominated by the space heating consumption.

For comparison, we reviewed current results with those developed by Bonneville for the ESD Program. The following table shows those measures where we could duplicate the modeling. These measures are not necessarily the same as those proposed for the Prescriptive Table but are intended to demonstrate the extent to which this study agrees with previous modeling. Measures are listed as annual kWh savings per normalizing factor. The normalizing factor is the unit specific to the measure: square footage of wall for wall insulation, square footage of ceiling for ceilings, etc.

Measure and 
Facility
Current Study,
 kWh/nf
ESD Program,
 kWh/nf

Seattle Retail



Wall R11
4.1
1.4

Ceiling R30
3.1
2.7

Low e Window 
7.3
11.1

Efficient Heat Pump
651
360

Seattle Office



Wall R11
3.2
2.3

Ceiling R30
3.1
2.7

Low e Window 
9.3
11.1

Efficient Heat Pump
1236
225

Spokane Retail



Wall R11
6.8
2.6

Ceiling R30
4.8
3.7

Low e Window 
19.6
15.8

Efficient Heat Pump
1155
360

Spokane Office



Wall R11
4.9
3.4

Ceiling R30
4.6
3.7

Low e Window 
13.7
15.8

Efficient Heat Pump
2150
630

Modeling Results

Building and 
Measure
West Side
Savings, kWh/nf
East Side
Savings, kWh/nf

Office Building



Ceiling, nf = square footage ceiling



R0 > R38 blown
6.25
9.45

R4> R38 blown
3.55
5.38

R11> R38 blown
1.33
2.02

Wall, nf = square footage wall



R0> R11 blown
4.83
5.25

Floor, nf = square footage floor



R0 > R19 batt
2.21
2.52

Windows, nf = square footage window



Single Glazed > Class 30 low-e
14.7
20.7

Heating Equipment, nf = kBtuh



Resistance > Heat Pump 
172
196

Upgrade Heat Pump 
76.8
137

Retail Building



Ceiling, nf = square footage ceiling



R0 > R38 blown
6.59
10.2

R4> R38 blown
3.69
5.47

R11> R38 blown
1.34
2.03

Wall, nf = square footage wall



R0> R11 blown
4.52
7.04

Floor, nf = square footage floor



R0 > R19 batt
1.77
2.62

Windows, nf = square footage window



Single Glazed > Class 30 low-e
15.0
21.8

Heating Equipment, nf = kBtuh



Resistance > Heat Pump 
172
145

Upgrade Heat Pump 
75.9
135

Recommendations

To simplify the table, we propose to apply the more conservative set of results -- small office buildings on the West side. That would result in the following "deemed savings" table.

Conservation Measure
Savings, kWh/nf

Ceiling, nf = square footage ceiling


R0 > R38 blown
6.25

R4> R38 blown
3.55

R11> R38 blown
1.33

Wall, nf = square footage wall


R0> R11 blown
4.83

Floor, nf = square footage floor


R0 > R19 batt
2.21

Windows, nf = square footage window


Single Glazed > Class 30 low-e
14.7

Heating Equipment, nf = kBtuh


Resistance > Heat Pump 
172

Upgrade Heat Pump 
76.8
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