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Tim Stadler

Tasman Bay Pools Ltd
P O Box 1539
NELSON

12 February 2007

Dear Tim
Performance of Pool Cover

Here is the letter you asked me to write regardiggperformance of the pool cover which you sugplie
to us for our new pool.

Background

When you found that | had a technical background,waas taking temperature measurements of our new
pool for my own interest, you asked me if | woutdnhalize what | was doing, and write a report fouy
| have no connection with Tasman Bay Pools exceptl@appy customer.

Qualifications

First, just a quick note about the likely reliatyiliof my conclusions. | have a Masters degree with
honours in Physics, and extensive experience inntleasurement of physical properties including
temperature. | spent some years in charge of Bratibn laboratory, where | designed and built spest
measuring equipment. | was a member of the PhyMealsurements Committee of the NZ Standards
Association and participated in the writing of imational measurement standards.

Temperature measurement

The temperature measurements were taken with aop#rtype thermocouples whose calibration was
checked before and after these measurements. Aglththe absolute accuracy of the measurements may
be in error up to 1.5°C, the expected maxinmahative error (which is what is important in this case) is
+- 0.3°C, and in practice the results from the thermocouples never differed by more than 0.2°C.

Measurements were always taken with the pool thgitlyustirred by the filter pump, and temperatures a
the top and bottom of the pool never differed byentbhan 0.1°C. Conditions in the pool ranged betwee
22.3 and 28.5°C.

The Pool

Our pool is a simple rectangle approximately 945m in size, with depth varying from 1m to 1.4ns. |

volume is about 51,000 litres. At this time of yéawmmer) there is no shade on the pool surfacedeast
about 8:30am and 7pm.
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The Cover

The cover which you supplied is labelled as confiogh Cantar Products in the U.S.A. It is about©.5
4.5m, having been cut down a little to fit the pdbtovers the entire water surface of the pdas made

of blue plastic film and resembles “bubble wrapéjing smooth on the top and covered with triangular
bubbles (sides about 15mm) on the underside.

TheData

My conclusions are based on sporadic measurenmeea between mid-November 2006 and 3 January
2007, and intensive measurements (usually sevailg) dor the next three weeks until 25 Januargngl
with sporadic measurement until the date of thigte

During the intensive measurement period, | recottleddate/time, temperature, weather and whetteer th
cover was on or off, repeating the measurements ere was a significant change in any of these. |
this way, there were between 1 and 6 measuremenasday, depending on conditions. | have not
included the detailed measurements in this letiat, they are available for inspection if anyone is
interested.

The Conditions

January 2007 was a good month to test pool cobersguse it had the second-lowest sunshine hours on
record for Nelson, and was unusually wet and wirlyring the 20 days of intensive measurement, there
were only three days on which there was sun all @ag cover was on most of the time unless it was
taken off to allow swimming or to test the effect mperature. The pool was in full sun (if therasw
any!) from about 8:30am until 7pm.

The temperature of a swimming pool depends on nfiactprs, but the most important are the weather
(sun, cloud, wind, rain & humidity), and the pooler. The effect of other factors like the surfacea of
the pool can be ignored in this case because wdeakng with only one pool, not comparing results
between different pools.

Of course these measurements were taken in mid-ennamd other times of year will be less favourable
with lower heat capture due to lower sun anglesraaoce shadowing of the pool surface, and greatar he
loss due to lower air temperatures and higheradinf

Conclusions
My conclusions drawn from our pool and cover are:
Sun
* In sunny, calm conditions with no cover, our pwdl gain 0.5 — 1.0°C during daylight hours.
* In sunny conditions with the cover on all day, ithgain 2.5 - 5°C.
Cloud

* In calm light overcast conditions with no covery @aol will generally lose around 0.5 — 1°C
during daylight hours. Wind will increase this loss

* With the cover on all day, it wilain 0.5 - 1°C almost independent of wind.
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Night

» With the cover off, temperature loss during nigbuts varies greatly between 1.5 and 4°C,
depending on cloud cover, air temperature, humalig wind.

* With cover on, the nightly loss is much more preatie, being between 0.5 and 1.2°C.

It is obvious that using a pool cover of this types a marked effect on the temperature in the pool,
increasing heat capture even on cloudy days, aatlgreducing heat loss at night. Before puttmgur
pool, I was wondering whether we should eventuabyall solar heating to extend the swimming season
With the experience we have had with this covelQubt I will think of it again — it's unnecessary.

When we first filled the pool in November, the watemperature was 17.4°C. It took only three days o
variable weather with the cover on for the tempemto reach the mid 20s.

Even with the unseasonable weather during the mem®nt period, the lowest temperature | ever
measured was 22.3°C (at 8:00am after several diageavy cloud and intermittent rain). The sun came
out at 9:30am, and by 4:30pm that day it was bactol26.5°C!

With somewhat better weather since then, we firat the generally leave the cover on until about
10:30am to recover the small overnight heat ldssn tremove it until around 10:30pm. That way we
maintain the temperature around 27-28°C which sisits

In summary, the advantages of this cover for u® leen:
* Reduced heat loss at night and in heavy overcastitons;
» Far greater heat gain during the day, even witht lityercast conditions;
* More predictable temperatures due to smaller effettvind and humidity;

» Ability to easily control the temperature of theopby using the cover. It's getting too cool? Put
the cover on. Too warm? Take the cover off.

* For a pool with good sun exposure there is no rieedny other form of heating to get a long
swimming season.

That's all | can think of at the moment — | hoge what you wanted. I'm happy to be contacted tigrou
you to confirm these conclusions if anyone wantsylmu have my permission to use this letter as you
wish in an unmodified form only.

John Elder

Update: It's now 11 April, and we are still swimrginvith an afternoon pool temperature of 22 - 23°.
That's warmer than the air temperature most days.avé confidently expecting to swim 5-6 months of

the year.
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