DUKE UNIVERSITY CONSTRUCTION STANDARDS

23 25 00 — HVAC Water Treatment, Flushing and Cleaning

1. Introduction

A

This Design Guideline covers water treatment of HVAC systems as well as Flushing and
Cleaning procedures for new systems.

2. References

A

B.

F.

NC State Mechanical Code (current edition)

Duke University Design Guidelines, Section 23 21 13 Building Mechanical Piping

. Duke University Design Guidelines, Section 23 22 13 Building Steam & Condensate

Piping Systems

Duke University Design Guidelines, Section 23 07 16 HVAC Piping and Equipment
Insulation

. Duke University Design Guidelines, Section 33 63 00 Underground Steam and

Condensate System

Duke University Design Guidelines, Section 33 61 00 Chilled Water Distribution

3. Chemical Treatment Provider

A. Duke University’s Chemical Treatment Provider is ChemTreat. Any subsequent

mentions of Chemical treatment Provider is scope that should be completed by
ChemTreat.

4. Cleaning and Flushing

A

All cleaning and flushing must be coordinated with the Chemical Treatment Provider. All
chemicals should be provided by Chemical Treatment Provider.

Chilled Water, Heating Hot Water and Condenser Water

a. Preparation

i. Operate, fill, start, and vent systems prior to cleaning. Use water meter to record
capacity in each system. Place terminal control valve in open position during
cleaning.

ii. System must be leak tested and any issues fixed prior to cleaning.

b. Cleaning
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C.

Concentration of Chemical Cleaner

a) As recommended by Chemical Treatment Provider.
b) Approximately two (2) pounds of chemical cleaner per one hundred (100)
gallons of water.

i) If piping is Polypropylene material, use approximately one (1) pound of
chemical cleaner per one hundred (100) gallons of water.

Duration of Cleaning

a) Metal piping recirculation for 24 hours minimum.
b) Polypropylene piping recirculation for 8 hours.

Circulation rate

a) For Chilled Water and Hot Water Systems, a circulation rate of 6 feet per
second is required.

b) For Condenser Water Systems, a minimum circulation rate of 1 foot per
second is required.

c) Any deviation needs to be approved prior to implementation by Duke FMD
and Chemical Treatment Provider. Lower circulation rate during cleaning and
flushing period will result in longer circulation time to ensure proper cleaning
of system piping.

Flushing

After recommended circulation time is complete, system should be flushed to
remove contaminated water.

Recommend flushing to be done as constant bleed and not a system fill and
dump to aid in removal of surface debris and residual cleaner.

To determine if flushing has been sufficient, Chemical Treatment Provider should
be contacted to field test system water. Chemical Treatment Provider should
discuss with Project Team for representative sampling locations to include low
point drains. Chemical Treatment Provider should collect sample directly.
Sample should be compared to Durham, NC city water. System water must meet
all the following criteria to move to Step 5. If it does not, flushing must continue
until it does.

a) Conductivity within 20 micro-ohm’s of city water conductivity
b) pH within 0.3 of city water pH
c) Visibly no signs of cleaner or contaminants

Once Chemical Treatment Provider has tested and approved the flushing,
Provider will communicate approval to Duke FMD Capital Project QA Coordinator
and Mechanical Contractor.

Visual inspection of piping will be done by Duke University Utilities and Engineering
Capital Project QA Coordinator or approved Duke FMD Staff Member.

Before chemical treatment can begin, Chemical Treatment Provider approval letter
and analysis should be received, and Duke FMD Personnel approval given to
Chemical Treatment Provider to proceed.
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5. Chemical Treatment and Recirculation

A. Chilled Water

a.

For Chilled Water Systems, the following chemistry dosages must be added to the
system and circulated to ensure proper passivation and mixing in the new piping:

i. Tolytriazole > 22 ppm
ii. Molybdate > 200 ppm

Once treatment chemicals are added, system must remain in circulation at a rate of
6 feet per second.

Any deviation needs to be approved prior to implementation by Duke FMD and
Chemical Treatment Provider.

B. Heating Water

a.

For Heating Hot Water Systems, the following chemistry dosages must be added to
the system and circulated to ensure proper passivation and mixing in the new piping:

i. Tolytriazole >22 ppm

ii. Nitrite >1,000 ppm

Once treatment chemicals are added, system must remain in circulation at a rate of
6 feet per second.

Any deviation needs to be approved prior to implementation by Duke FMD and
Chemical Treatment Provider.

C. Condenser Water

a. Prior to connecting Condenser Water Piping to chiller/cooling tower systems, the

following chemistry dosages must be added to the system and circulated to ensure
proper passivation and mixing in new piping:

i. CL6033 - 300 ppm Week 1, 200 ppm for every subsequent week until chiller
system is brought online with functional water treatment and circulation to cooling
tower system.

i. pH>8.8

ii. CL 2250 > 50 ppm addition every two weeks until system is brought online with
functional water treatment and circulation to cooling tower system.

Once treatment chemicals are added, system must remain in circulation at a rate of
1 foot per second.

Any deviation needs to be approved prior to implementation by Duke FMD and
Chemical Treatment Provider.

D. Final Testing

a. Once chemistry addition is complete and circulation rate determined, a lab analysis

should be done at an ISO Certified Laboratory. Analysis should cover at least the
following:
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i. Conductivity

i. pH

ii. Tolytriazole for Chilled Water and Heating Hot Watery System (if used)

iv. Molybdate for Chilled Water System, Nitrite for Hot Water System (if used)
v. Total Iron

b. Once lab analysis is complete, Chemical Treatment Provider will arrange a time to
conduct the final field test of system water. If the system water passes the field test,
Chemical Treatment Provider will send an email to key Duke Personnel and the
contractor stating the system is approved to be tied into the Campus Chilled Water
System, Hot Water System, or Condenser Water System.

c. Upon receipt of the approved email, the contractor shall issue an email to all parties
copied on the Chemical Treatment Provider email detailing the contractor’s plan to
tie in the new piping including date(s).

d. Duke University will then issue final approval to allow the tie in to commence.

e. Note: if connection into Central Chilled Water or Central Heating Hot Water Campus
Distribution System or Cooling Tower System is not completed within 30 days,
monthly testing needs to be done on the system until tie in is complete.
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