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Subject: Fwd: High SEER stuff

To : Rich McGrath <dmcgrath40@comcast.net>

Rich, I do not recall a thread in my group (or any that I've read outside my group) that deals with the issue you raise. It's an
interesting question.

Higher SEERequipment operates at a lower sensible capacity than older low SEERequipment. When DoE implemented the 13 SEER
min in 2006, manufacturers took advantage of a weakness in the SEERstandard to achieve some of the efficiency gains. The SEER
standard does not stipulate a particular sensible-latent ratio, so manufacturers made their evaporator coils larger. This means the coil
temperature increased a bit, thus increasing total capacity and efficiency at the expense of latent capacity. Also, the SEERtest
procedure does not stipulate the airflow rate that the system is tested at. So you can imagine this is an area ripe for gaming the test.
So in short, there is some legitimacy to those who claim higher SEERequipment has less latent capacity than lower SEERequipment.
But that's about as far as it goes. And THIS particular issue has NOTHING to do with how long the equipment runs. Of course,
equipment cycle timing has a big impact on latent capacity, but that's the result of sizing (capacity vs load), not the SEER.That's
always been the case.

All that being said, I roll my eyes when I hear mechanical contractors blame poor latent performance on SEER.The sensible-latent
split is totally under the designer's control (it's at the heart of the Manual S procedure). There are two easy ways a designer can
increase the latent capacity ... specify a smaller OX coil or lower the CFM per ton (or a little of both).

When we make the envelope tight, we reduce the latent load associated with infiltration. If you live in Savannah, the best way to
reduce the latent load is to build a tight envelope, and use a properly sized and commissioned ERVto keep ventilation moisture to a
minimum. In fact, in my projects, I rarely have to worry about latent capacity even when run at a relatively high CFM per ton to
increase sensible effiCiency. That's because the envelopes are tight. Now, if you have a lot of internally generated moisture, say 6
people living in a 1200 ft2 home, then it's important to design the mechanical system to deal with that. But that's NOT hard to do,
even with the most efficient systems on the market. In fact, the highest SEERequipment is staged or has variable capacity, thus
making it easier to deal with latent loads.

So the premise you present is based on a myth. It's simply that the folks who promulgate this myth don't understand mechanical
design. If the equipment is sized to run long cycles at design conditions, and the designer pays attention to the coil temperature (e.g.,
CFM per ton), then the system will accommodate nearly all residential latent loads. Of course, special situations like indoor water
features, or a leaky shell in a humid climate, may lead the designer to consider additional DH capacity. That said, I think dehumidifiers
are way over-used, and often indicate poor design practice.

There's another dimension to this issue, but it has to do with high efficiency envelopes, not high SEERequipment... In the blogs, it's
sometimes said that in a super low load home (e.g., PassiveHouse), the sensible load may be suffiCiently small that a properly sized
AC doesn't have enough latent capacity. However, as it turns out, if the house is PassiveHouse tight and there's a a properly sized
ERV, then the latent load is usually going to be well within the capability of a mechanical system. In a few cases where folks have
made this claim and I've been able to look at the specs, it was clear the designer didn't know what he was doing.

And finally, in many areas of the country, maintaining a comfortable RH can be a challenge in part-load or no-load situations (e.g.,
there's little sensible load). This is most likely going to be an issue in fall or spring when you can have several days of rainy weather
with daytime temperatures in high 60's or low 70's. But again, the solution to that is to build a tight shell.

My previous home in Charlotte circa 1999 wasn't very tight (5 ACH50), and the RH would occasionally drift into the low-60's during our
mild, rainy springs. But it wasn't sufficiently a problem for me to spend the bucks on a DH system (I roughed in for one, in case I
needed it). Now, a home that's 2 ACH50 isn't going to have that problem as long a the ventilation system isn't oversized and has an
enthalpy core (and you don't have 10 people living in the house!). In any case, this no-load scenario has always been a problem for
centrally air conditioned homes.

Bottom line, as desiqners, we have plenty of tools at our disposal to ensure adequate latent capacity, and even more so with the
newer, high SEERequipment

NOW,for the 66* design temp (in summer) ... that's a whole 'nother issue, unrelated to the previous discussion.

Simply put, residential (unitary) air conditioners are not designed to maintain 66F at a comfortable RH. For example, 66F dry bulb at
50% RH equates to a wet bulb of 55F and a dew point of 47F. No AC or heat pump expanded performance table goes down to 66F dry
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bulb or 55F wet bulb. Not gonna happen. When the outside dew point is in the 70's, the vapor drive would be ENORMOUS,making
every little imperfection in the envelope become a superhighway for moisture (unless you live in an arid climate, of course). Keep in
mind that as you crank down the stat, the RH will naturally increase (see psychrometric chart), and it will increase faster than any
conventional AC can remove the moisture. Now if the AC is large enough to get the house to 66F at design conditions, then short-
cycling at part load will be even worse than with a system designed to maintain a more reasonable indoor temperature. Plus, there's
no way for a designer to predict how much capacity would actually be need to acheive 66F since none of the manufacturer tables go
that low. And there's an even more serious consequence.... the risk of slugging the compressor with liquid refrigerant increases as you
reduce the load on the evaporator coil (66F return air temperature is a very low load). A TXV can only help so much with that.

As for dripping vents ... as you slow down airflow to increase the latent capacity (or filter gets dirty), what you're doing is reducing the
evap coil temperature, thus more water vapor will condense. Itypically run coils in the mid-to-high 50's, and if indoor RH is kept under
control, then you'll NEVERsee condesation on vents. However, that if you crank the stat down to 66, the coil temp (ADP) will drop
into the 40's, which means the supply air can easily be below the dew point in the house, making the diffusers a pretty damn good
dehumidifier. Oops. No condensate drain!

Let me sum up by playing what-if ... Let's say a manufacturer wanted to produce a system that could maintain 66F in a mixed humid
climate. First, the system would have to have bypass so it could move a lot more air through the duct system than it moves across the
DX coil. That keeps the ducts and diffusers from condensing. Second, the bypass would have to be variable, so it could adjust the
sensible-latent split as conditions warrant. This is how commercial built-up systems operate. And third, at such a cold indoor
temperature, and such a low dew point required at 66F to keep RH under control, the envelop MUST be designed specifically to
tolerate this. And that won't be cheap. I have to deal with this sort of thing when I design a natatorium. The exterior walls would have
to have a near-perfect low-perm air and vapor control layer. Otherwise you'd end up with condensation in the walls. And if the house
is subject to cold weather in winter then it would need lots of exterior insulation outboard of the sheathing. This house and system
would be very expensive to build, and very expensive to operate. And 99.9% (probably 100%) of people would be uncomfortable!

On the other hand, if you simply oversize the AC and crank it down to 66F, you're gonna have all kinds of problems, structural as well
as high RH discomfort.

In any case, no one actually needs the temperature to be 66F (in warm weather) to be comfortable. A few years ago, I had one lady
specify that she wanted me to design her AC for 68F. After further probing, Idiscovered she was living in a lOO-year old house (single
pane, leaky, little insulation). I had her buy a good thermometer and place it near her favorite sitting area (not exposed to sunlight or
lamps, etc), and note the temperatures when she truly felt comfortable. Turned out, just as Isuspected, that she likes 73F+/-l
degree. Here's what was going on... She had an old electro-mechanical stat that was probably not level (she said her new
thermometer read 70F when placed next to the the stat when it said 68F). The rest of the difference was easily explained by the poor
envelope .. when it was 68F (er, 70F) at the stat location, which was in the center of the house, it was 73 to 75 near the perimeter.

As we build more efficient homes, I have to push back hard when folks ask for systems to be designed even to an indoor design of
72F. Everyone, and I mean everyone who moves from an older home into a beyond code home with a properly designed mechanical
system tells me they set their stats Significantly higher in summer than before. Of course, not everyone has the same metabolism and
comfort requirements, but the range for most folks in a properly designed home tends to be in the 74F to 77F range. And we haven't
even talked about MRT...

• ••••••• yourWow, looks like I wrote another chapter ;-) Hope it was helpful.
question was a welcome diversion but I'm seriously over-extended right now.
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