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Learning Objectives

 What is Air Handling Unit Optimization?

 How to Optimize AHU systems and verify proper
operation.

 How to document Energy reductions obtained
during these projects.




Definitions

e Optimization - Adjust And Control Each System To Consume
The Least Energy Possible To Meet The Owner’s Project
Requirements (OPR) or Current Facility Requirements (CFR).

 Long Term Trends — Data point trends Setup To Be
Permanently Active In The System.

e Short Term Trends - Data point trends Setup To Be Employed
During The Validation Of The Systems.




Establishing System Level Baselines

e Performance Elements

 Electrical Energy Consumed
 |f Submetering Exists
 BAS/Drive Info if incorporated
* Independent Datalogging
e Coil Energy
» Entering/Leaving Chilled Water
» Entering/Leaving Hot Water (Preheat and Reheat)
« If Electric Heat Current Measurement
» All Airstreams Entering/Leaving Unit
» Sensible Temps Only Except for Outside and Return Air Paths



Establishing System Level Baselines
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Establishing System Level Baselines

e Develop Current Facilities Requirements Document

 Kickoff Meeting and Interviews With Key Stakeholders

 |dentify Today’s the Facility Systems
o Identify Areas Of Concern

* Develop Logging Plan (Energy Consumption and Environmental
Conditions)

e Launch Loggers “Let’'em Cook!!”
* Obtain Historical Energy Data
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Establishing System Level Baselines

Consumption (kWh)
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kWh Chart





Consumption (kWh)

41505	41473	41444	41413	41382	41353	41324	41292	41260	41228	41198	41169	41137	41107	41075	41046	41016	40988	338472	365250	335381	378813	339844	361496	336438	387553	379626	374743	355761	344421	372158	351383	366959	340088	316026	290549	

STABILE NORTH

		Mayo Clinic - Jacksonville, FL

		Electrical Consumption & Cost

		Stabile North

		Stabile North



		Start Date		End Date		kWh		Peak kW		Cost

		8/19/13		9/18/13		338,472		613		$32,593

		7/18/13		8/19/13		365,250		610		$34,701

		6/19/13		7/18/13		335,381		613		$32,347

		5/19/13		6/19/13		378,813		617		$35,845

		4/18/13		5/19/13		339,844		607		$32,649

		3/20/13		4/18/13		361,496		623		$19,239

		2/19/13		3/19/13		336,438		624		$32,530

		1/18/13		2/19/13		387,553		627		$36,632

		12/17/12		1/18/13		379,626		625		$37,103

		11/15/12		12/17/12		374,743		632		$30,813

		10/16/12		11/15/12		355,761		632		$35,206

		9/17/12		10/16/12		344,421		635		$34,301

		8/16/12		9/17/12		372,158		623		$35,369

		7/17/12		8/16/12		351,383		627		$33,749

		6/15/12		7/17/12		366,959		612		$35,551

		5/17/12		6/15/12		340,088		597		$33,953

		4/17/12		5/17/12		316,026		590		$31,875

		3/20/12		4/17/12		290,549		563		$29,490

		12-month AVG				4,223,307		635		$395,964































Stabile North Demand (kW)

41505	41473	41444	41413	41382	41353	41324	41292	41260	41228	41198	41169	41137	41107	41075	41046	41016	40988	613	610	613	617	607	623	624	627	625	632	632	635	623	627	612	597	590	563	Stabile North Cost ($)

41505	41473	41444	41413	41382	41353	41324	41292	41260	41228	41198	41169	41137	41107	41075	41046	41016	40988	32593	34701	32347	35845	32649	19239	32530	36632	37103	30812.54	35206	34301	35369	33749	35551	33953	31875	29490	


Establishing System Level Baselines
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STABILE NORTH

		Mayo Clinic - Jacksonville, FL

		Electrical Consumption & Cost

		Stabile North

		Stabile North



		Start Date		End Date		kWh		Peak kW		Cost

		8/19/13		9/18/13		338,472		613		$32,593

		7/18/13		8/19/13		365,250		610		$34,701

		6/19/13		7/18/13		335,381		613		$32,347

		5/19/13		6/19/13		378,813		617		$35,845

		4/18/13		5/19/13		339,844		607		$32,649

		3/20/13		4/18/13		361,496		623		$34,866

		2/19/13		3/19/13		336,438		624		$32,530

		1/18/13		2/19/13		387,553		627		$36,632

		12/17/12		1/18/13		379,626		625		$37,103

		11/15/12		12/17/12		374,743		632		$30,813

		10/16/12		11/15/12		355,761		632		$35,206

		9/17/12		10/16/12		344,421		635		$34,301

		8/16/12		9/17/12		372,158		623		$35,369

		7/17/12		8/16/12		351,383		627		$33,749

		6/15/12		7/17/12		366,959		612		$35,551

		5/17/12		6/15/12		340,088		597		$33,953

		4/17/12		5/17/12		316,026		590		$31,875

		3/20/12		4/17/12		290,549		563		$29,490

		12-month AVG				4,223,307		635		$406,382































Stabile North Demand (kW)

41505	41473	41444	41413	41382	41353	41324	41292	41260	41228	41198	41169	41137	41107	41075	41046	41016	40988	613	610	613	617	607	623	624	627	625	632	632	635	623	627	612	597	590	563	Stabile North Cost ($)

41505	41473	41444	41413	41382	41353	41324	41292	41260	41228	41198	41169	41137	41107	41075	41046	41016	40988	32593	34701	32347	35845	32649	34866	32530	36632	37103	30812.54	35206	34301	35369	33749	35551	33953	31875	29490	

kWh Chart



Stabile North Consumption (kWh)

41505	41473	41444	41413	41382	41353	41324	41292	41260	41228	41198	41169	41137	41107	41075	41046	41016	40988	338472	365250	335381	378813	339844	361496	336438	387553	379626	374743	355761	344421	372158	351383	366959	340088	316026	290549	

$ Chart



Stabile North Cost ($)

41505	41473	41444	41413	41382	41353	41324	41292	41260	41228	41198	41169	41137	41107	41075	41046	41016	40988	32593	34701	32347	35845	32649	34866	32530	36632	37103	30812.54	35206	34301	35369	33749	35551	33953	31875	29490	


Establishing System Level Baselines
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System As Founds

Plot Title: AHU-1-5
: # Date Time  Curr (Amps): CHWS CHWR SATemp MATemp RATemp
i 1 9/35/2012 11:00:00 22 B57 46.391 61.761 50.709 72523 70.072
i 2 9/325/2012 11:05:00 24.322 46.301 61677 50.664 72523 70.115
i 3 9/35/2012 11:10:00 23.297 46.301 61.72 50.664 72437 70.072
i 4 9/325/2012 11:15:00 21.538 46.301 61977 50.621 72567 70.158
i 5 9/25/2012 11:20:00 26.081 46.301 61977 50.621 72567 70.243
i & 9/325/2012 11:25:00 24615 46.301 62.019 50.621 72148 70.201
i 7 9/25/2012 11:30:00 24,322 46.301 61977 50.621 72148 70.158
i 8 9/25/2012 11:35:00 23 BB3 46.301 61.848 50.621 72384 70.115
i 9 9/25/2012 11:40:00 24,615 46.301 61.633 50.621 72148 70.158
i 10 9/25/2012 11:45:00 24762 46.301 61.72 50.621 72437 70.115
i 11 9/25/2012 11:50:00 23.443 46.301 61677 50.621 72384 70.029
i 12 9/325/2012 11:55:00 24,615 46.256 61677 50.576 72384 70.029
i 13 9/25/2012 12:00:00 24176 46.211 61.891 50.576 72351 69.901
i 14 G/325/2012 12:05:00 24,615 46.211 61.934 50.576 72437 69.901
i 15 8/25/2012 12:10:00 25.055 46.256 62.148 50.621 72384 69.901
i 16 8/325/2012 12:15:00 24176 46.256 62.019 50.621 72351 69.901
i 17 8/25/2012 12:20:00 24 4689 46.301 62.019 50.621 72148 69.901
i 18 G/325/2012 12:25:00 24.322 46.301 61.934 50.621 72264 69.858
i 19 G/25/2012 12:30:00 24.322 46.211 61.891 50.533 72264 69.814
i 20 8/35/2012 12:35:00 23.443 46.211 61.59 50.533 72221 69.771
i 21 G/25/2012 12:40:00 24.322 46.211 61.761 50.533 72264 69.858
i 22 G/325/2012 12:45:00 24.322 46.211 61.804 50.533 72264 59.942
i 23 G/325/2012 12:50:00 24,615 46.166 61.848 50.488 72221 59.942
i 24 g/25/2012 12:55:00 25.348 46.166 61.848 50.488 72.307 69.985
i 25 8/25/2012 13:00:00 24762 46.166 61.804 50.488 72221 70.029
i 26 8/25/2012 13:05:00 24176 45.211 62.105 50.533 72221 70.029
i 27 8/25/2012 13:10:00 24.322 46.166 61.633 50.533 72136 69.985
i 28 g/25/2012 13:15:00 23.443 45.211 61.891 50.533 72.093 69.901
i 29 g/25/2012 13:20:00 24,468 46.166 61.891 50.533 72136 69.985
i 30 8/25/2012 13:25:00 24,908 46.166 61.72 50.488 72136 70.072
i 31 g/25/2012 13:30:00 23.736 46.166 61.633 50.488 72178 70.115
i 32 8/25/2012 13:35:00 26.52 46.121 61.891 50.445 72.093 70.072
i 33 8/25/2012 13:40:00 24.322 46.076 61.891 50.445 71864 69.901
i 34 9/25/2012 13:45:00 24176 46.121 61.848 50.445 7192 69.901
i 35 g/25/2012 13:50:00 24.46% 46.121 61.891 50.488 71964 65.942
i 36 g/25/2012 13:55:00 24322 46.121 61.934 50.488 7192 65.942
i 37 9/25/2012 14:00:00 23.883 46.166 61.934 50.488 71964 69.901
i 38 9/25/2012 14:05:00 26.081 45121 61.934 50.488 71791 62.771
i 39 9/25/2012 14:10:00 25.348 46.076 61.72 50.4 71791 62.771
i 40 9/25/2012 14:15:.00 24.762 45121 61.506 50.4 71748 62.771
i 41 9/25/2012 14:20:00 25.055 46.076 61.934 50.4 71791 G9.814
i 42 9/25/2012 14:25:00 25.055 46.076 Gl.B48 50.4 7192 70.029
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Data Analyzation

Insert  Pagelayout  Formulas  Dats BLUEBEAM  Acrobat @ Tell me what you want t
- g"c“t Calibri - EeWapTet General - g Normal Bad Good Neutral €
F Copy ~ -
== o o i Explanatory
Pate o e BT U~ EE EMegeacemer - § - % 0 |58 45 Condionsl Fomata: [catcutation | | exeianatory .. =] | ot
Clipboard " Font ® Alignment ® Number ® Styles
H O ] v A -
139 2 k3
A B C D E F G H 1 J K L M N o P Q R S
1 |PlotTitle: SN AHU-1E
2 s Date Time, GMT-D400 AC Curr, Amps Temp, °F | Temp, °F | Temp, °F CALCULATED MONTHLY TOTALS AHU ENERGY COST
3 1 9/13/2013 0:00 0.098' 73.256 59.83 60.647
4 2 9/13/2013 0:05 0.134 73.256 59.788 60.647 Fan Power = 1152 kWh Electrical cost/menth = 5115
5 3 9/13/2013 0:10 0208 73.256 59788 60.69 Cooling 13,087 ton-hours CHW cost/month = 5942
[ 4 9/13/2013 0:15 0.133 73342 59.873 60.733 Heating = 613 therm-hours HHW cost/month = 5398
7 5 9/13/2013 0:20 0171 73.213 59.873 60.69 Cost/month = $1,456
8 1] 9/13/2013 0:25 0.085 73.213 59.873 60.775
9 7 9/13/2013 0:30. 0.171 73.256 59.916 60.818 INPUT VALUES
10 k] 9/13/2013 0:35 0.134 73.213 59.916 60.861
1 9 9/13/2013 0:40 0.147 7317 58959 60.818 Design Airflow 15,431 CFM 9/13/2013 0:00 START
12 10 9/13/2013 0:45 0171 73213 58916 60.818 Voltage 460 vV 10/20/2013 16:20 END
13 11 9/13/2013 0:50 0.11 73.126 59.959 60.861 Fan Power 16.66 HP 37.7 DAYS
14 12 9/13/2013 0:55 0.159 73.083 59.959 60.904 Electric Cost 50.10 kWh 904.3 HOURS
15 13 9/13/2013 1.00 0.147 73.083 60.003 60.948 Chilled Water Cost 50.07 ton-hour 54,260 MINUTES
16 14 9/13/2013 1:05 0.147 73.17 60.003 60.904 Hot Water Cost 50.65 therm-hour 10,852 5-MINUTE BLOCKS
17 15 9/13/2013 1:10. 0.098 73.256 60.003 60.948 Mixed Air W8 63.0 °F 500 ELEVATION (FT)
18 16 9/13/2013 1115 0183 73126 60.0456 60.504 Supply Air W8 536 °F B.1 Avz. Reheat delta-T (°F)
19 17/ 9/13/2013 1:20 0.183 73.213 60.003 60.948
20 18 9/13/2013 1:25 0.134 73.17 60.046 60.948 SUM TOTALS OF 5-MINUTE INTERVALS
21 19 9/13/2013 1:30. 0.134 73.213 60.003 61.032 AC Curr, Amps Return Air, °F Mixed Air, °F Supply Air, °F
22 20 9/13/2013 1:35 0.11 73.126 60.046 60.948 21,785 788,036 662,329 1,083,008
23 i 9/13/2013 1:40 0.147 73.126 60.003 60.991
24 22 9/13/2013 1:45 0.134 73.083 60.046 61.032 AVERAGES
25 23 9/13/2013 1:50 0171 73.04 60.046 60.991 AC Curr, Amps kW BHP
26 24 9/13/2013 1:55 0.159 73.083 60.046 61.032 20 16 21
27 25 9/13/2013 2:00 0.122 73.083 60.046 61.032
28 26 9/13/2013 2:05 0.147 72997 60.046 61.032 Return Air, °F Mixed Air, *F Supply Air, *F Delta-T, °F
2 7 9/13/2013 2:10 0.134 724955 60.089 61.032 726 161
30 28 9/13/2013 2:15 0.133 73.04 60.046 61.075
31 29 9/13/2013 2:20 0073 7304 60046  61.032 Mixed Air, grains  Supply Air, grains
32 30 9/13/2013 2:25 0.147 72.955 60.046 61.075 740 35.6
33 31 9/13/2013 2:30. 0.134 72997 60.046 61.075
34 32 9/13/2013 2:35 0.11 72997 60.046 61.075 MA Enthalpy. Btu/lb  SA Enthalpy, Btu/lb Delta-h, Btu/lb
35 33 9/13/2013 2:40 0.122 72997 60.046 61119 233 225 161
36 34 9/13/2013 2:45 0.134 72997 60.046 61.075
37 35 9/13/2013 2:50 0.134 72997 60.003 61.119 Airflow, CFM Tons, Cooling Therms, Reheat
38 36 9/13/2013 2:55 0.122 72997 60.046 61.119 7,792 182 0.7
39 37 9/13/2013 3:00 0.098' 72.955 60.046 61.119
40 38 9/13/2013 3:05 0.085 72369 60.089 61.075
41 39 9/13/2013 3:10 0.134 72912 60.089 61119
42 40 9/13/2013 3:15 0.134 72912 60.046 61119
43 41 9/13/2013 3:20 0.122 72.869 60.089 61.075
44 42 9/13/2013 3:25 0.134 72997 60.046 61.119
| summary IMI AHU-IW | AHU-ZE | AHU-2W | AHU-SE | AHUSW | AHUE | AHU-W | AHU-SE | AHU-SW | AHU6E | AHU-6W | AHU7E | AHUZW | AHUSE | AHU-BW

Ready Calculate
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Verifying Results

AHU Average Electrical Cost
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Combined Summary

		Stabile North - Air Handling Units

		April-May 2013



		Cost ($/kWh) =				$0.10		kWh

		CUP CHW Efficiency =				0.72		kW/ton

		CUP CHW Cost ($/ton-hr) =				$0.07		ton-hour

		CUP HHW Cost ($/therm) =				$0.65		therm-hour





		Stabile North - Air Handling Unit Operations												Stabile North - Air Handling Unit Performance														Time Period		April-May		June-July		Sept-Oct				Time Period		April-May		June-July		Sept-Oct				Time Period		April-May		June-July		Sept-Oct

		Unit		Electrical Cost		CHW Cost		HW Cost		Operations Cost				Unit		Average Fan		Average Fan		Average Cooling		Average Heating						AHU-1E/1W		$1,357		$1,373		$1,022				AHU-1E/1W		$4,052		$3,599		$2,610				AHU-1E/1W		$1,076		$1,519		$1,183

		Designation		$/month		$/month		$/month		$/month				Designation		Amps		kW		tons		MBH						AHU-2E/2W		$3,667		$3,691		$3,078				AHU-2E/2W		$6,806		$6,766		$6,360				AHU-2E/2W		$1,911		$2,938		$3,117

		AHU-1E		$768		$2,001		$534		$3,303				AHU-1E		13		11		39		135						AHU-3E/3W		$1,088		$486		$537				AHU-3E/3W		$3,198		$2,394		$2,609				AHU-3E/3W		$958		$1,018		$1,067

		AHU-1W		$589		$2,051		$542		$3,182				AHU-1W		10		8		40		137						AHU-4E/4W		$1,382		$1,313		$1,166				AHU-4E/4W		$3,887		$3,296		$3,040				AHU-4E/4W		$1,129		$1,649		$1,557

		AHU-2E		$1,869		$3,355		$1,004		$6,229				AHU-2E		33		26		65		254						AHU-5E/5W		$992		$1,013		$1,081				AHU-5E/5W		$3,076		$2,884		$2,967				AHU-5E/5W		$927		$1,238		$1,373

		AHU-2W		$1,798		$3,450		$906		$6,155				AHU-2W		31		25		67		229						AHU-6E/6W		$1,789		$1,878		$1,644				AHU-6E/6W		$4,678		$4,743		$4,505				AHU-6E/6W		$1,200		$2,218		$2,062

		AHU-3E		$680		$1,711		$505		$2,896				AHU-3E		12		9		33		127						AHU-7E/7W		$1,630		$1,153		$1,052				AHU-7E/7W		$6,094		$2,829		$2,209				AHU-7E/7W		$1,588		$1,472		$999

		AHU-3W		$408		$1,487		$453		$2,348				AHU-3W		7		6		29		114						AHU-8E/8W		$2,002		$1,106		$1,038				AHU-8E/8W		$6,087		$4,302		$2,939				AHU-8E/8W		$1,600		$1,774		$1,231

		AHU-4E		$755		$2,033		$600		$3,387				AHU-4E		13		10		39		150

		AHU-4W		$627		$1,854		$529		$3,011				AHU-4W		11		9		36		133

		AHU-5E		$329		$1,365		$409		$2,103				AHU-5E		6		5		26		102

		AHU-5W		$663		$1,710		$519		$2,892				AHU-5W		12		9		33		130

		AHU-6E		$1,044		$2,575		$664		$4,282				AHU-6E		18		14		50		166

		AHU-6W		$746		$2,103		$536		$3,385				AHU-6W		13		10		41		134

		AHU-7E		$528		$2,801		$697		$4,025				AHU-7E		9		7		54		174

		AHU-7W		$1,102		$3,293		$892		$5,287				AHU-7W		19		15		64		223

		AHU-8E		$1,027		$3,208		$819		$5,054				AHU-8E		18		14		62		205

		AHU-8W		$975		$2,879		$781		$4,635				AHU-8W		17		14		56		195

		TOTAL		$13,907		$37,878		$10,390		$62,174				TOTAL		-		-		-		-

		June-July 2013



		Cost ($/kWh) =				$0.10		kWh

		CUP CHW Efficiency =				0.72		kW/ton

		CUP CHW Cost ($/ton-hr) =				$0.07		ton-hour

		CUP HHW Cost ($/therm) =				$0.65		therm-hour





		Stabile North - Air Handling Unit Operations												Stabile North - Air Handling Unit Performance

		Unit		Electrical Cost		CHW Cost		HW Cost		Operations Cost				Unit		Average Fan		Average Fan		Average Cooling		Average Heating

		Designation		$/month		$/month		$/month		$/month				Designation		Amps		kW		tons		MBH

		AHU-1E		$695		$1,722		$725		$3,143				AHU-1E		12		10		33		123

		AHU-1W		$678		$1,876		$793		$3,347				AHU-1W		12		9		36		98

		AHU-2E		$1,870		$3,329		$1,497		$6,695				AHU-2E		33		26		64		255

		AHU-2W		$1,821		$3,437		$1,442		$6,700				AHU-2W		32		25		66		286

		AHU-3E		$48		$939		$308		$1,296				AHU-3E		1		1		18		52

		AHU-3W		$438		$1,455		$709		$2,601				AHU-3W		8		6		28		121

		AHU-4E		$632		$1,414		$756		$2,802				AHU-4E		11		9		27		129

		AHU-4W		$681		$1,882		$893		$3,456				AHU-4W		12		9		36		152

		AHU-5E		$262		$1,154		$435		$1,851				AHU-5E		5		4		22		74

		AHU-5W		$751		$1,730		$802		$3,283				AHU-5W		13		10		33		136

		AHU-6E		$1,075		$2,591		$1,180		$4,846				AHU-6E		19		15		50		201

		AHU-6W		$803		$2,152		$1,038		$3,993				AHU-6W		14		11		42		177

		AHU-7E		$49		$402		$306		$757				AHU-7E		1		1		8		52

		AHU-7W		$1,104		$2,426		$1,166		$4,696				AHU-7W		19		15		47		198

		AHU-8E		$638		$2,048		$874		$3,560				AHU-8E		11		9		40		149

		AHU-8W		$468		$2,253		$900		$3,621				AHU-8W		8		6		43		153

		TOTAL		$12,012		$30,811		$13,825		$56,648				TOTAL		-		-		-		-



		September-October 2013



		Cost ($/kWh) =				$0.10		kWh

		CUP CHW Efficiency =				0.72		kW/ton

		CUP CHW Cost ($/ton-hr) =				$0.07		ton-hour

		CUP HHW Cost ($/therm) =				$0.65		therm-hour





		Stabile North - Air Handling Unit Operations												Stabile North - Air Handling Unit Performance

		Unit		Electrical Cost		CHW Cost		HW Cost		Operations Cost				Unit		Average Fan		Average Fan		Average Cooling		Average Heating

		Designation		$/month		$/month		$/month		$/month				Designation		Amps		kW		tons		MBH

		AHU-1E		$115		$942		$398		$1,456				AHU-1E		2		2		18		68

		AHU-1W		$907		$1,667		$785		$3,359				AHU-1W		16		13		32		98

		AHU-2E		$1,571		$3,135		$1,496		$6,202				AHU-2E		27		22		60		254

		AHU-2W		$1,507		$3,225		$1,621		$6,353				AHU-2W		26		21		62		276

		AHU-3E		$117		$1,260		$414		$1,790				AHU-3E		2		2		24		70

		AHU-3W		$420		$1,349		$653		$2,423				AHU-3W		7		6		26		111

		AHU-4E		$276		$990		$554		$1,820				AHU-4E		5		4		19		94

		AHU-4W		$889		$2,050		$1,003		$3,943				AHU-4W		16		12		40		171

		AHU-5E		$337		$1,380		$606		$2,323				AHU-5E		6		5		27		103

		AHU-5W		$744		$1,587		$767		$3,098				AHU-5W		13		10		31		130

		AHU-6E		$855		$2,401		$1,081		$4,337				AHU-6E		15		12		46		184

		AHU-6W		$790		$2,104		$981		$3,875				AHU-6W		14		11		41		167

		AHU-7E		$0		$0		$0		$0				AHU-7E		0		0		0		0

		AHU-7W		$1,052		$2,209		$999		$4,260				AHU-7W		18		15		43		170

		AHU-8E		$0		$0		$0		$0				AHU-8E		0		0		0		0

		AHU-8W		$1,038		$2,939		$1,231		$5,208				AHU-8W		18		14		57		200

		TOTAL		$10,618		$27,240		$12,590		$50,447				TOTAL		-		-		-		-





kWh $



AHU Average Electrical Cost

AHU-1E/1W	April-May	June-July	Sept-Oct	1356.9780850683439	1372.5929906433373	1021.7669757717402	AHU-2E/2W	April-May	June-July	Sept-Oct	3666.6049319009553	3691.0261338881423	3077.7898065378367	AHU-3E/3W	April-May	June-July	Sept-Oct	1087.5311995542365	486.08534333413797	536.98020441032781	AHU-4E/4W	April-May	June-July	Sept-Oct	1382.0745668173063	1313.1953490822016	1165.6767523035401	AHU-5E/5W	April-May	June-July	Sept-Oct	992.20969405466644	1012.798191784404	1081.3312811563233	AHU-6E/6W	April-May	June-July	Sept-Oct	1789.3074891255401	1877.7284966151242	1644.2196047415136	AHU-7E/7W	April-May	June-July	Sept-Oct	1629.7535837580888	1153.0416590822595	1051.9394540108613	AHU-8E/8W	April-May	June-July	Sept-Oct	2002.3843369155688	1105.5072974650484	1037.8234836388474	

Ton $



AHU Average CHW Cost

AHU-1E/1W	April-May	June-July	Sept-Oct	4051.6314341364014	3598.6723226873373	2609.6229321837282	AHU-2E/2W	April-May	June-July	Sept-Oct	6805.8677971362558	6765.7478310437782	6359.9318482495391	AHU-3E/3W	April-May	June-July	Sept-Oct	3198.3287665396674	2393.6733714791985	2609.3367793859743	AHU-4E/4W	April-May	June-July	Sept-Oct	3887.4627076388642	3295.608111361194	3040.4302601225199	AHU-5E/5W	April-May	June-July	Sept-Oct	3075.5243532909822	2883.784455326354	2967.1210202936954	AHU-6E/6W	April-May	June-July	Sept-Oct	4677.9540532383344	4743.4666209970328	4505.4940890744656	AHU-7E/7W	April-May	June-July	Sept-Oct	6094.4002298082487	2828.7340695016896	2208.8091227973246	AHU-8E/8W	April-May	June-July	Sept-Oct	6086.6061862641563	4301.5928346225519	2939.0767884759716	


Verifying Results

AHU Average CHW Cost
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$7,000
[ -—
—0
$6,000
—o— AHU-1E/AW
$5,000 —i— AHU-2E/2W
C —
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$3,000  — | — —eo— AHU-6E/6W
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$1,000

$0
April-May June-July Sept-Oct
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Verifying Results

e Estimated Energy Savings:
e ~$11,750 Per Month, or
e ~$141,000 Per Year

March 6-7 2018 www.aset-us.com AMCA ASET-US Conference, San Antonio, TX
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Heat Transfer

“From The Beginning To The End”

* VAV Terminal Unit To The AHU AHU To The Central Plant
« Room Air To Cooling Cool

e Cooling Coll To Chilled Water Return

e Chilled Water Return To The CHW Pump

« CHW Pump To the Chiller Evap

e Chiller Evap To Refrigerant

« Refrigerant To the Condenser Water

e Condenser Water To the Cooling Tower




Optimizing A Campus

Chiller Staging Example

» Large Hospital Campus
e Main Hospital
o Admin Buildings
* Research Buildings

e 2 chilled water plants — Peak Load 5,400 Tons

 CP1 - (primary/secondary) 6,200 Tons with 6 chillers
« 4x 1,100 tons
 1x 1,000 tons
1 x800 tons
e CP2 - (variable flow primary) 3,200 Tons with 2 chillers
 2x 1,600 tons




Optimizing A Campus
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Optimizing A Campus
Chiller Staging Example

e Sequence of operation

e Load Primary/Secondary System Trim With Variable Flow Primary
 CP-1

e Optimization
e To Truly Optimize A Central Plant System The Served Facilities Should be
Optimized First.
» Optimize Air Side First, Then Optimize Water Side

« CP-1 When in “Flow” mode, Pumps fixed CHW flows to each chiller, These
flows will be adjusted during Cx to ensure chillers are fully loaded

. I(\:/IPaz Chiller CHW flow Is varied per facility load demand when in “Pressure”
ode.



Optimizing A Campus

« Each Building has “MM” Riser Setup To Flow ONLY the water
that is needed for that facility.

* With Properly Operating AHUs Monitor Valve Positions and
Control Central Pumping to keep most open valve 90-95 open.

« Each “MM” riser valve position is monitored and current “Lead”
building valve should be 100% open. All other valves should be
partially closed.

e Central Utility Pumps are controlled to maintain “0” vote at worst
facility.



Optimization

« Condenser water temperature reset
» Chilled Water differential pressure reset
* [ncrease water side economizer operation

 Make-up water
* Non-potable water
 Stuck fill valve



Verifying results

e Campus Utility Costs were at $8,000,00 annually

 With addition of four floors of buildings annual cost have
dropped $1,500,000

March 6-7, 2018 AMCA ASET-US Conference, San Antonio, TX
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Questions?

Steve Wiggins
Director of Commissioning
Newcomb & Boyd
swiggins@newcomb-boyd.com
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