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INTRODUCTION: 

TC Consulting Services was retained in 2011 to operate and maintain the Cherry Creek Reservoir 
Destratification Facilities.  This was the fourth consecutive year that the facilities were operated 
continuously during the spring, summer and fall seasons. 

OPERATION PERIOD: 

The compressor was turned ON Tuesday, February 24, 2011 at 3:00 PM. The equipment performed 
properly with no noted unusual or unordinaiy sounds or noticeable vibrations. The equipment was turned 
OFF for the season on Wednesday, November 23, 2011 at 3:45 PM 

INSPECTIONS: 

The facilities were inspected routinely throughout the operating season. Refer to TABLE NO. 1 -2011 
AERATION EQUIPMENT LOG below. 
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The equipment operated with few interruptions and no internal part failures during 2011. A summary of 
the annual statistics arc listed in TABLE NO, 2— 201 1 ANNUAL OPERATION SUMMARY below. 

COMPARATIVE OPERATION SUMMARY: 

An annual comparative summary is listed in TABLE NO. 3 - 2011 ANNUAL OPERATION 
COMPARATIVE SUMMARY below. 

EQUIPMENT SHUTDOWNS: 

The compressor operated uninterrupted except for(l2) twelve shut downs. lhe unit shut down (8) eight 
times due to "High Oil 1'emperature". The "1 ligh Oil Temperature" faults usually occurred in the 
afternoons around 1 :00 PM during the heat of the day. Ihis was typical during the hottest month of July. 

The unit had to sufficiently cool before it would run continuously. Customarily the unit was allowed to 
cool foi' approximately (5) five hours.  ihe unit was restarted in the evening when the ambient 
temperatures had decreased adequately to allow a sustained operating temperature. 

The unit shut down (3) three times due to uncontrolled circumstances. The fault each of these 3 times 
was "Starter Feedback Contact". Each "Starter Feedback Contact" fault seemed to coincide with rain 
accompanied by lightening. It was noted on one occasion that Xcel Energy was working on the 
underground electrical in the near proximity. 

The length and duration of time that the unit was OFF each time is noted. Ihe longest period of time that 
the equipment was OFF during the 2011 operating season was 23.5 hours due to "High Oil Temperature". 
The shutdowns are listed in TABLE NO. 4-2011 EQUIPMENT SHUTDOWNS below. 
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DAY 
OF 

WEEK 

MON 

FRI 

FRI 

SUN 

MON 

TUE 

THU 

I R I 

1'UE 

MON 

SUN 

WEI) 

FRI 

WI 0) 

DATE 

07/04/11 

07/08/11 

07/15/11 

07/17/11 

07/18/11 

07/19/Il 

07/21/11 

07/22/11 

08/02/11 

08/15/It 

09/11/11 

09/14/11 

09/16/11 

11/23/Il 

TIME OF 
DAY SHUTDOWN DESCRiPTiON 

430 "High Oil Temperature", 171 <1'. Pressure Settings Changed From 
________ 52,0/49.0 to 51.5/49.5 
204 PM "High Oil Temperature", 171 <I'. Pressure Settings Changed From 

________ 51.5/49.5 to 51.0/49.0 

5:11 PM "I u gh Oil 'l'emperature", 171 0l' .  

12:5 I PM  "11 gb Oil 'lemperalure". 171 

1:57 PM "111gb Oil lemperature", 171 °F. 

1224 FM "High Oil Temperature", 171 °F. Pressure Settings Changed From 
________ 51.0/49.0 to 50,0/48.5 

1:17 PM "1 11gb Oil lemperature", 171 °F. 

12:04 PM "Iligh Oil 1emperaturc", 171 °F. 

9:00 PM Installed Air Conditioner 

12:13 PM "High Element Temperature", 511 °F. 

6:43 PM "Starter Feedback Contact" 

10:18 PM "Starter Feedback Contact" 

7:59 1>M  "Stat'tei' Feedback Contact" 

3:45 PM Unit Turned OFF for the Season 

OFF 
(HOURS) 

4,00 

4,00 

2,75 

5,00 

5.10 

5.50 

3.50 

23.50 

0,00 

7.00 

2,00 

8,10 

2,20 

EQUIPMENT MODIFICATION: 

AIR CONDITIONER 

It can be observed from TABLF. NO.4 that the rnajori' of shut downs in 2011 occurred due to "High Oil 
Temperature". The shut downs were predicable. Whenever the ambient temperature increased above 95 
°F it was more than likely that the unit would shut down due to "High Oil 'lemperature". l'he ambient 
temperatures arc listed in TABLE NO. 1. It can he noted that most of the faults occurred in .Iuly on the 
clays corresponding to the highest ambient temperatures. 

A 'lechnical Memorandum titled "Cherry Creek Reservoir Destratification Facilities Air Conditioner" 
dated 07/27/il was prepared by 'l'C Consulting Services recommending the installation of an air 
conditioner. The Cherry Creek Basin Water Quality Authority approved a proposal froni TC Consulting 
Services to furnish and install the necessary equipment including a 230 volt electric circuit. 

It was calculated that providing colder air than ambient to the oil heat exchanger supply would lower the 
oil operating temperature. Lowering the oil temperature provided sustained and continuous operation of 
the unit. It can he noted from TABLE NO. 4 that there has not been "High Oil Temperature" shut downs 
subsequent to the installation of the air conditioner. 

There are (2) two temperature faults that can cause a shut down, These are "High Oil Temperature" and 
"High Element 'l'emperature". The temperature sensor for the oil is located in the oil circulation return 
line. The temperature sensor for the element is located on the top of the unit in the housing of the blower. 
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The oil is cooled by a heat exchanger to maintain its lubrication properties. High temperatures can cause 
oil to breakdown and lose some of the protection it provides to moving parts. This is especially true 
regarding organic lubricants. Due to tile high temperatures that this unit operates at a synthetic lubricant 
has been used. Synthetic lubricants are not as prone to breakdown and provide greater protection and 
have a longer life. A Ilard fault occurs when the temperature of the oil reaches 171 F. 

A "High Element Tenlperature" fault occurs when tile discharge housing of tile compressor unit reaches 
511 °F. This can occur when the mit "loads" for too long or tile volume of air changes due to ambient 
conditions. When tile amount of work produced by the blower increases due to load tile temperature of 
the unit illereases. Tile higher the discilarge pressure tile higher tile operating temperature of tile unit. It 
is a ttying and difficult balance to select "load" and "unload" pressure sctpoints that will accommodate 
and allow the unit to run continuously regardless of the ambient tenlperatures. 

An I S,000 BTU air conditioner was purchased, installed and placed in service Ofl 08/02/Il. Tile air 
conditioner was installed at the oil heat exchanger intake air supply louver. PHOTOGRAPH NO. I and 
NO. 2 below 5110W tile fliliSiled installation.  A temporary "blocking" panel was constructed from 
cardboard, 

I PHOTOGRAPH NO. I - 

I NEW AIR CONDITIONER 
SIDE VIEW 

I PHOTOGRAPH NO.2—
I  NEW AIR CONDITIONER 

BACK VIEW 

EQUIPMENT REPAIRS AND MAINTENANCE: 

ROUTINE SERVICE 

File blower compressor was not serviced in 2011. I'he unit filters and oil had been replaced late 
in tile season of 2010 just priol' to shutting down tue unit for the winter. l'he manufacturer's 
prescribed intervals for service is every 8,000 hours of operation. 
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HEAT EXCHANGER CLEANING 

The oil and discharge air heat exchanger cooling fins were pressure washed in 2011. The shrouds 
and panels were removed first, The electric motors were covered with plastic to preclude 
moisture and water from entering the units. 

Water was obtained from an outside hose hihb located at the marina. The water was transported 
in (3) three five. gallon plastic containers. The water was then transferred to the water storage 
tank that was purchased last year for this purpose. A total of (30) thirty gallons of water was 
required to clean the cooling fins and the interior of the enclosure. 

A new steel cart was purchased for the purpose of supporting and elevating the water storage 
tank. The cart stands (3') three feet tall. This provided sufficient flow of water to the pressure 
washer by gravity. The cart was selected to adequately support the weight of 30 gallons of water 
and provide mobility. The steel cart and the water containers are shown in PHOTOGRAPH NO. 
3, 

r PHOTOGRAPH NO.3- 
L_STEEL CART AND WATER CONTAINERS 

TUBING REPLACEMENT 

The shutters of the exhaust air louver are operated by (2) two pneumatic actuators. The pneumatic 
actuators require a minimum of (12 PSI) twelve pounds per square inch to open the shutters. The shutters 
must be open to allow the floor fans to exhaust hot air from the inside of building. 

The actuator's air supply is provided by plastic tubing The existing plastic tubing is constructed from 
vinyl. The vinyl tubing was originally routed along the top of the louver frame. The frame is constructed 
from thin gauge steel. The hot air from the heat exchanger is exhausted through a plenum that is in direct 
contact with the louver frame. The tubing did lie in contact with the metal fi'ame. The existing tubing 
melted due to the surface temperature of the metal. It is estimated that the metal frame of the louver 
reaches temperatures of 200° F. 
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New reinforced tubing with a higher temperature rating was used as a replacement material, The new 
tubing was rerouted along the bottom of the louver frame. Ihe temperature of tile air al tile bottom of tile 
louver is much cooler than at the top. The floor thns actually discharge air over this area of the louver. 

Tile frequency of tile compressor "loading" and "unloading" was calculated and is presented in TAHLE 
NO.5-2011 LOADING AND UNLOADING FREQUENCY SUMMARY below. 

UIPMENT PARAMETER CI-IECKS 

Tile voltage alld amperage draw of the motor was measured and recorded. Tilese measurements are listed 
in TABLE NO. 6— 2011 FLECTRICAL MONITORING below. 

RECOMMENDATIONS: 

Tile following recommendations are provided for consideration to imllprove system notification and 
operatioll: 

a  install a meter to measure and monitor the total volume and race of air flow. 
• 

	

	install a pressure switch Ofl the discharge pipeline. 'Ihe switcil initiates an alarm when 
the discharge pressure decreases to a minimum setpoint. 

•  Incorporate tile air conditioner or a form of mechanical coo 1mg for the oil heat exchanger 
on a permanent basis. 

Sincerely. 

Terry Cunningham 
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