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Summary

Energy Efficiency: how operational changes impact 
operating budgets without sacrificing space comfort 
was a study and collaboration between Alpine 
Mechanical Services, Siemens Industry, and Nex-
ant. This collaborative efficacy study allowed these 
industry leaders to test HVAC preventative main-
tenance best practices within a retail environment. 
A big box retailer in Austin, Texas was the test site.  

Objectives

The objectives of this collaborative study are to 
demonstrate how HVAC tune-up and efficiency 
can be quantified into a corresponding invest-
ment in energy efficiency for rooftop units, both 
for small retail stores and big box stores, saving 
them money and energy by minimizing risk of 
equipment failure and reducing service calls,  
while maximizing utility rebates in the process. 

Challenge 

Retailers have two types of end users, the cus-
tomer who patrons their retail establishment and 
the employees who work there every day. Both 
expect to be comfortable while in the store, which 
means maintaining an optimal temperature of 74 
degrees during the warm months and 68 degrees 
during cooler months. For the owner and man-
ager, internal and external customer satisfaction 
should be their primary goal. 

 
In order to maintain a comfortable store environ-
ment, it requires proper HVAC maintenance, which 
all too often means that the property manager 
and owner makes a decision between a proac-
tive HVAC maintenance program and a reactive 
approach to maintaining their rooftop units. Cost 
to provide a quality preventative maintenance 
program versus cost to respond only as needed 
to repair the units is often the deciding factor. 
Many retailers do not know that deferring pre-
ventative maintenance increases their overhead 
as well as their emergency service visits, which 
risks customer and employee satisfaction. At the 
end of the day, retailers may ask if they are getting 
everything they think they are paying for from 
their HVAC vendors.   

Solution

Purchasing an HVAC rooftop unit can be compared 
to buying an automobile. Let’s face it: You pur-
chase both to serve your needs and you hope to 
get the maximum life out of each, especially since 
each purchase requires a healthy investment and 
both depreciate over time. Would you purchase a 
car and not maintain the mechanics until an emer-
gency occurred? Rooftop units are similar in that 
they are designed to provide 15 years of life — if 
properly maintained. Ensuring that your store has 
the proper PM program in place helps guarantee 
that you maximize the life of the unit. 

Energy Efficiency  
Collaborative Audit Study 
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Fortunately, with today’s technology, HVAC equip-
ment is much smarter. As used for purposes of this 
study, technicians can remotely monitor equip-
ment with an EMS (Energy Management System) 
or with local hand-held devices such as the HVAC 
Service Assistant tool that more advanced HVAC 
technicians use today. Both tools are designed to 
allow remote monitoring and to more efficiently 
make decisions regarding servicing the units 
and/or replacing parts. New HVAC units are also 
designed more efficiently than in years past, reduc-
ing operational expenses, including energy bills 
and Repair and Maintenance (R&M). In fact, the ROI 
that newer units produce can allow for as little as 
3–5 years amortization on equipment upgrades. 

The goal of a quality Preventative Maintenance 
program is to maintain the rooftop unit/s at its maxi-
mum peak efficiency through periodic scheduled 
maintenance visits for services such as cleaning coils 
when required and checking the overall operation 
of the refrigerant charge and electronic components 
on the unit. Deferring this maintenance only defers a 
portion of the overall HVAC operations expense, and 
poorly maintained HVAC units suffer more emer-
gency service calls. When HVAC units operate at their 
maximum peak efficiency, not only are customers 
more comfortable, monthly energy bills and service 
calls are also significantly reduced. For those retail-
ers that implement the smart PM program, utility 
companies will reward them with energy rebates, 
further reducing their overhead. 

Scope of Work	

	 •	� HVAC Equipment (existing rooftop units)
	 •	� Energy Management System (EMS), providing 

remote, multi-site operations HVAC control
	 •	� HVAC Service Assistant, a diagnostic tool that 

allowed technicians to diagnose and detect 
maintenance problems specific to the heating 
and cooling systems.

	 •	� Re-commissioning of existing rooftop units, 
which provided a full-service upgrade and 
HVAC fine-tuning, bringing the unit back to  
its original factory performing levels	

Results

The end result cost savings between the Preven-
tative Maintenance (PM) program and a reactive 
approach to HVAC maintenance were impressive. 
The rooftops units that were properly restored, 
maintained and cleaned over the course of two 
months, during the hottest months of the year, 
used less energy (kWh) and operated at peak 
efficiency levels as predicted, as compared to the 
same time last year. 

The collaborative study reported significant 
savings between August 1, 2013 and September 
30, 2013. Additionally, outside air temperatures 
(OSA) during the same timeframe in 2012 were 
slightly cooler than OSA in 2013, during which the 
PM program was being conducted. For example, 
in August 2012 the actual OSA ranged from 89 
degrees to 107 degrees as compared to actual 
OSA in August 2013 ranged from 96 degrees to 
107 degrees. (source: AccuWeather.com)

The actual difference in energy usage as 
compared to the same period in 2012 was 4,251 
kWh across all RTU’s. If we allow a 10% weather 
adjustment, this site experienced 3,826 kWh 
savings over that period. Annualized out, it is an 
estimated savings of over 35,000 kWh.

With the implementation of the Preventative 
Maintenance program, the experienced energy 
savings also qualified the retailer for utility 
company rebates. Customers and employees 
reported a marked difference in store temperature 
comfort levels, improving internal and external 
customer satisfaction. 



4ENERGY EFFICIENCY: HOW OPERATIONAL CHANGES IMPAC T OPERATING BUDGETS WITHOUT SACRIFICING SPACE COMFORT 

H
VA

C 
Pr

ev
en

ta
tiv

e 
M

ai
nt

en
an

ce
 A

ud
it 

St
ud

y

Si
te

	
W

ee
k

N
um

be
r	

D
ay

	
D

ay
	

kW
h	

Ch
g		


D

at
e	

M
in

 O
SA

	
M

ax
 O

SA
	

Av
e 

O
SA

			


YO
Y	

%
 C

hg

43
87

	
Th

ur
	

8/
1/

13
	

1,
46

5			



8/

1/
13

	
76

	
10

7	
92

			



-8

6	
-6

%
43

87
	

Fr
i	

8/
2/

13
	

1,
78

7	
32

1		


8/
2/

13
	

77
	

10
4	

90
			




41
	

2%
43

87
	

Sa
t	

8/
3/

13
	

1,
45

1	
-3

35
		


8/

3/
13

	
77

	
10

5	
89

			



-1

23
	

-8
%

43
87

	
Su

n	
8/

4/
13

	
1,

66
6	

21
5		


8/

4/
13

	
77

	
10

5	
90

			



-1

	
0%

43
87

	
M

on
	

8/
5/

13
	

1,
49

9	
-1

67
		


8/

5/
13

	
76

	
10

7	
89

			



-1

40
	

-9
%

43
87

	
Tu

e	
8/

6/
13

	
1,

44
1	

-5
8		


8/

6/
13

	
76

	
10

7	
90

			



-1

11
	

-8
%

43
87

	
W

ed
	

8/
7/

13
	

1,
54

9	
10

9		


8/
7/

13
	

77
	

10
8	

90
			




-3
8	

-2
%

43
87

	
Th

ur
	

8/
8/

13
	

1,
76

3	
21

3		


8/
8/

13
	

77
	

10
9	

91
			




25
0	

14
%

43
87

	
Fr

i	
8/

9/
13

	
1,

41
2	

-3
50

		


8/
9/

13
	

73
	

10
8	

89
			




-6
1	

-4
%

43
87

	
Sa

t	
8/

10
/1

3	
1,

48
1	

69
		


8/

10
/1

3	
76

	
10

4	
89

			



-2

78
	

-1
9%

43
87

	
Su

n	
8/

11
/1

3	
1,

22
4	

-2
57

		


8/
11

/1
3	

76
	

10
5	

86
			




-3
03

	
-2

5%
43

87
	

M
on

	
8/

12
/1

3	
1,

43
8	

21
5		


8/

12
/1

3	
74

	
10

5	
88

			



-2

27
	

-1
6%

43
87

	
Tu

e	
8/

13
/1

3	
1,

45
6	

18
		


8/

13
/1

3	
77

	
10

8	
91

			



-1

03
	

-7
%

43
87

	
W

ed
	

8/
14

/1
3	

1,
40

6	
-5

0		


8/
14

/1
3	

77
	

11
1	

87
			




-2
5	

-2
%

43
87

	
Th

ur
	

8/
15

/1
3	

1,
61

3	
20

7		


8/
15

/1
3	

71
	

10
3	

83
			




10
6	

7%
43

87
	

Fr
i	

8/
16

/1
3	

1,
28

7	
-3

26
		


8/

16
/1

3	
71

	
99

	
83

			



-3

95
	

-3
1%

43
87

	
Sa

t	
8/

17
/1

3	
1,

24
9	

-3
7		


8/

17
/1

3	
72

	
95

	
83

			



-6

44
	

-5
2%

43
87

	
Su

n	
8/

18
/1

3	
1,

36
4	

11
4		


8/

18
/1

3	
67

	
97

	
84

			



-1

86
	

-1
4%

43
87

	
M

on
	

8/
19

/1
3	

1,
39

0	
27

		


8/
19

/1
3	

69
	

10
1	

85
			




59
	

4%
43

87
	

Tu
e	

8/
20

/1
3	

1,
33

2	
-5

8		


8/
20

/1
3	

71
	

99
	

84
			




-9
5	

-7
%

43
87

	
W

ed
	

8/
21

/1
3	

1,
29

6	
-3

6		


8/
21

/1
3	

73
	

10
0	

84
			




19
	

1%
43

87
	

Th
ur

	
8/

22
/1

3	
1,

61
5	

31
8		


8/

22
/1

3	
72

	
10

1	
86

			



25

7	
16

%
43

87
	

Fr
i	

8/
23

/1
3	

1,
32

4	
-2

91
		


8/

23
/1

3	
74

	
10

4	
88

			



-3

09
	

-2
3%

43
87

	
Sa

t	
8/

24
/1

3	
1,

37
2	

48
		


8/

24
/1

3	
77

	
10

2	
88

			



-3

4	
-2

%
43

87
	

Su
n	

8/
25

/1
3	

1,
41

9	
48

		


8/
25

/1
3	

75
	

97
	

85
			




68
	

5%
43

87
	

M
on

	
8/

26
/1

3	
1,

38
3	

-3
6		


8/

26
/1

3	
72

	
91

	
80

			



-1

92
	

-1
4%

43
87

	
Tu

e	
8/

27
/1

3	
1,

24
0	

-1
43

		


8/
27

/1
3	

72
	

90
	

79
			




-3
31

	
-2

7%
43

87
	

W
ed

	
8/

28
/1

3	
1,

34
8	

10
8		


8/

28
/1

3	
72

	
10

0	
85

			



-9

6	
-7

%
43

87
	

Th
ur

	
8/

29
/1

3	
1,

62
3	

27
5		


8/

29
/1

3	
74

	
10

5	
89

			



89

	
6%

43
87

	
Fr

i	
8/

30
/1

3	
1,

40
1	

-2
23

		


8/
30

/1
3	

75
	

10
7	

91
			




-3
10

	
-2

2%
43

87
	

Sa
t	

8/
31

/1
3	

1,
39

6	
-4

		


8/
31

/1
3	

75
	

10
6	

90
			




-2
6	

-2
%

43
87

	
Su

n	
9/

1/
13

	
1,

46
9	

73
		


9/

1/
13

	
75

	
10

7	
89

			



-7

1	
-5

%
43

87
	

M
on

	
9/

2/
13

	
1,

44
4	

-2
6		


9/

2/
13

	
76

	
10

6	
90

			



-1

83
	

-1
3%

43
87

	
Tu

e	
9/

3/
13

	
1,

32
7	

-1
16

		


9/
3/

13
	

74
	

10
6	

90
			




-2
83

	
-2

1%
43

87
	

W
ed

	
9/

4/
13

	
1,

38
5	

58
		


9/

4/
13

	
69

	
10

6	
88

			



-9

6	
-7

%
43

87
	

Th
ur

	
9/

5/
13

	
1,

34
4	

-4
1		


9/

5/
13

	
71

	
10

2	
84

			



-9

7	
-7

%
43

87
	

Fr
i	

9/
6/

13
	

1,
60

9	
26

5		


9/
6/

13
	

73
	

10
2	

86
			




10
2	

6%
43

87
	

Sa
t	

9/
7/

13
	

1,
25

7	
-3

52
		


9/

7/
13

	
74

	
10

2	
82

			



-4

36
	

-3
5%

43
87

	
Su

n	
9/

8/
13

	
1,

30
4	

47
		


9/

8/
13

	
72

	
94

	
81

			



36

	
3%

43
87

	
M

on
	

9/
9/

13
	

1,
28

6	
-1

8		


9/
9/

13
	

71
	

97
	

79
			




1	
0%

			



57

,1
15

				





29
53

	
41

12
	

34
67

			



-4

,2
52

	
-7

%
			




$5
,9

97
.0

8			



73

.8
	

10
2.

8	
86

.7
	

-3
.0

%
			




Si
te

	
W

ee
k

N
um

be
r	

D
ay

	
D

ay
	

kW
h	

Ch
g		


D

at
e	

M
in

 O
SA

	
M

ax
 O

SA
	

Av
e 

O
SA

43
87

	
W

ed
	

8/
1/

12
	

1,
55

2			



8/

1/
12

	
76

	
11

1	
92

43
87

	
Th

ur
	

8/
2/

12
	

1,
74

6	
19

5		


8/
2/

12
	

75
	

10
8	

91
43

87
	

Fr
i	

8/
3/

12
	

1,
57

4	
-1

72
		


8/

3/
12

	
75

	
10

7	
90

43
87

	
Sa

t	
8/

4/
12

	
1,

66
7	

93
		


8/

4/
12

	
77

	
10

6	
91

43
87

	
Su

n	
8/

5/
12

	
1,

63
9	

-2
8		


8/

5/
12

	
76

	
10

4	
88

43
87

	
M

on
	

8/
6/

12
	

1,
55

1	
-8

8		


8/
6/

12
	

74
	

10
5	

89
43

87
	

Tu
e	

8/
7/

12
	

1,
58

8	
36

		


8/
7/

12
	

77
	

10
9	

93
43

87
	

W
ed

	
8/

8/
12

	
1,

51
3	

-7
5		


8/

8/
12

	
77

	
10

9	
93

43
87

	
Th

ur
	

8/
9/

12
	

1,
47

4	
-3

9		


8/
9/

12
	

78
	

11
2	

93
43

87
	

Fr
i	

8/
10

/1
2	

1,
75

9	
28

5		


8/
10

/1
2	

78
	

11
5	

93
43

87
	

Sa
t	

8/
11

/1
2	

1,
52

6	
-2

33
		


8/

11
/1

2	
74

	
11

2	
93

43
87

	
Su

n	
8/

12
/1

2	
1,

66
5	

13
9		


8/

12
/1

2	
77

	
10

9	
92

43
87

	
M

on
	

8/
13

/1
2	

1,
55

9	
-1

07
		


8/

13
/1

2	
80

	
11

0	
93

43
87

	
Tu

e	
8/

14
/1

2	
1,

43
1	

-1
28

		


8/
14

/1
2	

79
	

10
8	

93
43

87
	

W
ed

	
8/

15
/1

2	
1,

50
7	

76
		


8/

15
/1

2	
78

	
10

9	
91

43
87

	
Th

ur
	

8/
16

/1
2	

1,
68

1	
17

4		


8/
16

/1
2	

78
	

10
6	

91
43

87
	

Fr
i	

8/
17

/1
2	

1,
89

4	
21

2		


8/
17

/1
2	

79
	

10
8	

93
43

87
	

Sa
t	

8/
18

/1
2	

1,
54

9	
-3

44
		


8/

18
/1

2	
72

	
98

	
85

43
87

	
Su

n	
8/

19
/1

2	
1,

33
1	

-2
18

		


8/
19

/1
2	

71
	

93
	

79
43

87
	

M
on

	
8/

20
/1

2	
1,

42
7	

96
		


8/

20
/1

2	
72

	
10

3	
86

43
87

	
Tu

e	
8/

21
/1

2	
1,

27
7	

-1
50

		


8/
21

/1
2	

73
	

97
	

82
43

87
	

W
ed

	
8/

22
/1

2	
1,

35
8	

81
		


8/

22
/1

2	
72

	
96

	
84

43
87

	
Th

ur
	

8/
23

/1
2	

1,
63

3	
27

5		


8/
23

/1
2	

72
	

99
	

86
43

87
	

Fr
i	

8/
24

/1
2	

1,
40

5	
-2

28
		


8/

24
/1

2	
74

	
10

5	
88

43
87

	
Sa

t	
8/

25
/1

2	
1,

35
1	

-5
4		


8/

25
/1

2	
78

	
10

3	
88

43
87

	
Su

n	
8/

26
/1

2	
1,

57
5	

22
4		


8/

26
/1

2	
79

	
10

5	
89

43
87

	
M

on
	

8/
27

/1
2	

1,
57

1	
-4

		


8/
27

/1
2	

76
	

10
4	

89
43

87
	

Tu
e	

8/
28

/1
2	

1,
44

4	
-1

28
		


8/

28
/1

2	
78

	
10

3	
88

43
87

	
W

ed
	

8/
29

/1
2	

1,
53

4	
90

		


8/
29

/1
2	

81
	

10
0	

90
43

87
	

Th
ur

	
8/

30
/1

2	
1,

71
1	

17
7		


8/

30
/1

2	
78

	
10

5	
91

43
87

	
Fr

i	
8/

31
/1

2	
1,

42
2	

-2
88

		


8/
31

/1
2	

76
	

10
8	

89
43

87
	

Sa
t	

9/
1/

12
	

1,
54

1	
11

8		


9/
1/

12
	

79
	

10
6	

89
43

87
	

Su
n	

9/
2/

12
	

1,
62

6	
86

		


9/
2/

12
	

75
	

10
9	

90
43

87
	

M
on

	
9/

3/
12

	
1,

61
1	

-1
6		


9/

3/
12

	
76

	
11

0	
91

43
87

	
Tu

e	
9/

4/
12

	
1,

48
1	

-1
29

		


9/
4/

12
	

78
	

11
1	

91
43

87
	

W
ed

	
9/

5/
12

	
1,

44
0	

-4
1		


9/

5/
12

	
76

	
11

3	
91

43
87

	
Th

ur
	

9/
6/

12
	

1,
50

7	
67

		


9/
6/

12
	

75
	

11
0	

92
43

87
	

Fr
i	

9/
7/

12
	

1,
69

3	
18

6		


9/
7/

12
	

75
	

11
3	

93
43

87
	

Sa
t	

9/
8/

12
	

1,
26

8	
-4

25
		


9/

8/
12

	
76

	
90

	
83

43
87

	
Su

n	
9/

9/
12

	
1,

28
5	

17
		


9/

9/
12

	
63

	
96

	
79

			



61

,3
66

				





30
33

	
42

25
	

35
72

			



$6

,4
43

.4
3			




75
.8

	
10

5.
6	

89
.3



5ENERGY EFFICIENCY: HOW OPERATIONAL CHANGES IMPAC T OPERATING BUDGETS WITHOUT SACRIFICING SPACE COMFORT 

Site Example


