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Ho. 12 January 1988

This Newsletter contains summaries of lectures and talks delivered to the
Society by Dr G Lyons (AFT), and Dr P Lynch (Met. Service). Articles of
general meteorological interest and announcements regarding forthcoming events

are also included.

At a1 recent meeting of the Committee, it was decided to invite members to
submit suggestions for a Society Logo: suggestions should be sent to the
Secretary before 1 March 1988,

A letter from a member, Mr Torsney, is published in +this issue; letters from
members on any aspect of meteorology are welcomed and will be published in the

Wewsletter.

As we start on a New Year we extend bes* wishes to all our members - aith

bhliain faoi mhaise diobh go leir.

W twg APt it Lo JH

Aodhazan Koddy Michael Connaupghton

President Secretary




NOTICE OF LECTURES

Lacture

“"Wave Energy and its Relevance *o Ireland"
By Dr Tony Lewis (UCC)
In the Ussher Theatre, Trinity College, Dublin
=

{

on Friday 29 January 1988 at B p.m.

Guest Lecture

"Meteorological Satellites™
By Mr J Morgan
(Director EUMETSAT)
In 5t Stephen's Suite; The Shelbourne Hotel, Dublin
on Friday 11 March 1988 at B p.m.

Joint Meeting with Scolar Energy Society of Ireland

Subject: Energy resources in Ireland
Date, Place: Friday, 8 april 19288, Physics Dept, UCG

Detailed brochure will be sen* to members shortly.

Annual Subscription

Annual subscriptions for 1988 are now due. Subscriptions [{E for publin
members, fh for others) should be sent to the Treasurer, Dr J Hamilton,

Meteorological Service, Glasnevin Hill, Dublin 9.



Letter from a Member

Local Weather

| am interested in local weather in Ireland. It is & small country, and
yet its weather can vary greatly from place to place.

| will illustrate this paint by referring to the 26th RApril 1984. An
anticyclone was centered in the North Sea and winds were moderate easterly.
East and south coasts were affected by on shore winds. An amazing 25-8°C
was recorded at Glenties, Co. Donegal. A maximum of only 13°C was recorded
at Rosslare on the same day. ODublin Rirport recorded 15-7°C. Casement
ferodrome, only a few miles to the south west, recorded a much more
respectable 18-8°C.

Considering the time of year, these values are truly amazing. The
Glenties maximum of 25-B°C is a national record for April. | would welcome
comments on this topic.

Denis Torsney
Lucan, Co.0ublin

30-Nov-1987
IRISH
METEOROLOGICAL LOGO Competition
SOCIETY A logo is 'a single piece of type

comprising a name and/or address,
trademark or design' (Chambers}). It is
3 symbol which represents an
organisation and which can be used on
letterheads, membership cards etc.

The Irish Meteorological Society does not
have a logo and the purpose of this
competition is to design one.

Suggestions should be sent c/o 'The
Secretary"® and marked 'LOGD
Competition'. If the standard is high
enough the best entry will be used by
the society.

Entries become the property of the
Society and the decision of the
pos committee is final. The closing date for
LOGO Competition receipt of entries is March Ist 1988.

1988
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The weather of a month. season or year is frequently evaluated by comparing certain elements,
e.g. precipitation amounts, mean air temperature, sunshine hours. to the normal values for the
period. Other criteria often used include accumulated temperature, number of days with
maximum temperature exceeding a certain value le.g. 212C) and the Poulter Index. The latter
is used to express the overall gquality of a summer (June to August inclusive) by means of a
single figure derived from the sum of weighted values of mean air Lemperature, Lotal sunshine
and total rainfall. High values of the first two elements and low wvalues of rainfall result in a
high Index criteria. In a most general way therefore large values of the Summer Index reflect
the brighter and drier summer seasons and low values correspond to the cooler, duller and wet
seasons. It has been found that the outcome of operations which are wvery much weather
dependent and extend throughout the (summer) season show close association with vear-to-year
variations in the Index. Milled peat production, for example, has been shown to correlate
highly with the Poulter Index for the period May to September inclusive,

The figure below shows the values of the Poulter Summer Index at the Phoenix Park by year
since 1880, Considerable year-to-year fluctuation is evident including & number of extreme
values (high and low values of the Index). Individual summer seasons can be identified and
sequences of seasons. It needs to be stressed, however, that while the number of similar type
extreme seasons occurring in sequence are rare, it is not possible to predict upcoming summers |
by extrapolation of the Index to future years. |

T Keane
Meteorological Service

SUMMER WERTHER INDEX FOR DUBLIN (PHDENIX PARK), 1880-198%
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THE YERR 1987

Annual rainfall totals were
the lowest For more than a decade at
more than half our stations and the
driest Ffor sixteen years at Shannon
firport and Claremorris. Percentages of
normal rainfall ranged from 1047 at
Roche's Point to 82 at Shannon
Airport, but were between 881 and 761
of normal in most places. The most
notable daily rainfall occurred in Ulster
and parts of north Leinster on October
2lst when 50 to B0 millimetres was
recorded at lowland stations and over
100 millimetres Fell in mountainous
areas.

Mean maximum air
temperatures were below or about
normal while mean minimum

temperatures varied from 0-4°C above
normal at Shannon Rirport to 0 -59¢
below normal at  Belmullet. The
resultant mean annual sir temperatures
were close to normal in most areas and
ranged Ffrom 0-4°C below normal at
Belmullet to 0-:2°C above normal at
Shannon RAirport. In the cold spell of
|1th-16th of Jenuary, Roche's Point
recorded -7-2°C. its lowest  air
temperature in over a hundred years of
record. Highest air temperatures of
the year were in RAugust when Oublin
Airport recorded 26-6°C on the I6th.

It was & dull year with
percentages of average sunshine ranging
from 742 at Claremorris to 932 at
Malin Head. At Oublin Rirport it was the
dullest year since records began there
in 1942.

There were no notable
windstorms and in most areas maximum
gusts were between 50 and 65 knots
and only at Cahirciveen and Malin Head
were gusts in the range 65 to 70 knots
recorded.

WIND-CHILL FACTOR

The terms wind chill or
wind-chill equivelent temperature are
used when conditions eare cold and
windy. The wind chill refers to the
rate of loss of heat of a ( humen )
body to the air whose cooling power is
enhanced by incressing windspeeds. In
1945 a formula was devised ( by Siple
and Passe| ) for the rate of heat loss
from bare skin ( essumed to be at @
temperature of 33°C ). This formule is
still widely used and Forms the basis of
the wind-chill eguivalent temperature
table given below.

Assuming that a  person
walking in calm conditions is exposed to
a breeze of 1'8 metres per second (
dkts ), the wind chill equivalent
tempersture is the temperature which
at ® wind speed of 1-B8 m/s would
provide the same sensation of cooling
as the existing combination of air
temperature  and windspeed. One
important spplication of the wind-chill
factor is in mountaineering where high
winds and low temperatures are always
to be contended with.

The table applies to a
human ) body which attempts to
maintain a temperature higher than the
air temperature.

(o]
Wind Chill Equivalent Temperature B

2y | -10 -15 -20 -25 -30 -35 -39 -4
21 | =10 -15 -20 -25 -29 =34 -39 -44
18 | =10 -14 -19 24 -29 -33 -38 -43
15 | - 9 -14 18 -23 -27 -32 -37 =41
12 | -8 -12 =17 =21 -26 -30 =35 -39
9| -6 -10-14 -18 =23 -27 -31 -35
-2 -6 -10 14 -18 -22 -26 -30

3-1-4-7=11-14 18 -21

Wind Speed (M/Sec)

6 3 0 -3 -6 -9 -12-15

Air Temperature (°C)
im/s = nearly 2kts



TEMPERATURE EXTREMES

Although our weather is quite
variable we seldom suffer the extremes
in temperature which other countries in
these latitudes experience.
Temperatures in inland areas fell to
-10°%¢ during the cold spell in 1982, and
during the exceptional summer of 1976
maximum temperatures in excess of
30°C were recorded. Examination of our
climatological data bank reveals that we
can expect this temperature to occur
about once every fifty years.

The highest temperature ever
recorded here was 33-3°C at Kilkenny
Castle on the 26th of June 1887. The
lowest temperature was -19.1°C  which
was recorded on the l&th of January
1881 et Markree Castle, Co. Sligo. The
feilcwing table gives the return period
of temperatures at specified locations.
{ «~2 erpect a temperature with a
reiu~n period of five years to occur,
on average once every five years, |
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RAIKFALL RECORDS

The general impression i
that it rains quite a lot in Ireland but
in fact two out of three hourly
observations will not report any
measurable rainfall. The average number
of wet days (days with over Imm of
rain) renges from about 150 days a
year along the east and south-east
coasts, to about 225 days a year In
parts of, the west. The wettest
months, almost everywhere are
December and Januery and the driest
month is generslly April but in many
southern parts, June is the driest.
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Weather forecasting by computer

Before the computer era, all operational forecasts were made
subjectively. The forecaster began with a synoptic chart
showing the weather observations valid at a single time, and
analysed the fields of pressure and other elements into
weather systems. He then constructed a forecast chart,
representing his estimate of the pattern of weather systems
{say) one day later, and on this chart he based his forecast
of the actual weather, winds, rainfall, etc. His forecasting
skill derived from his vears of experience in studying weather
patterns and his knowledge of how weather systems typically
behave.

The physical laws which govern atmospheric motions have
been known for a long time: they are the universal principles
of conservation of mass, energy and momentum. It was
recognized early this century that these laws could, in
principle, be used to make objective forecasts — but the
amount of calculation required made this approach
impracticable. The breakthrough came in the late 1940s with
the invention of the electronic computer, The first computer
forecasts were made in 1950, and they soon achieved an
accuracy comparable to that of a skilled forecaster using
subjective techniques. Thus dawned the age of Numerical
Weather Prediction (NWF)

NUMERICAL WEATHER PREDICTION

The process of NWP can be broken into several steps. The
observations of weather made world-wide are entered on the
Global Telecommunications System (GTS) using special
numerical codes and are transmitted fo the National
Meteorological Centres (NMCs). The communications
computers at the Irish NMC in Dublin are linked directly

to the GTS, and they automatically receive thousands of

observations every day from all over the Northern
Hemisphere. These are then decoded and checked for errors
through a process called Automatic Data Extraction (ADE),
The observational data valid at a given time are then used
to derive a picture of the state of the atmosphere at that time
— this is done by the Objective Analysis (OA) System. The
analysis uses several hundred upper-air (radiosonde)
observations and some thousands of surface and ship reports,
a5 well as reports from commercial aircraft. Satellite
observations are particularly important for us, as
conventional observations are scarce over the Atlantic Ocean
immediately upstream from lreland. The objectively
analysed fields are plotied on charts for usc by the forecasters.
They also serve as initial fields for making the computer
{orecast.

The computer forecasting model is a complex program
which solves the mathematical equations corresponding 1o
the physical laws (sec box). These equations are solved by
the method of finite differences: the initial fields are used
to calculate the rate at which variables such as pressure,

by Peter Lynch

temperature and wind are changing, and the rates-ol-change
are used to extrapolate the ficlds forward in ume. To
maintain accuracy, the timesteps must be short and so a full
forecast is made up of a sequence of many short steps in
time, The continuous ficlds of pressure, temperature and
wind are represented by their values at the points of a regular
grid superimposed on the area of interest, and at a discrete
set of atmospheric levels.

THE IRISH MODEL

Ohr forecast model has a grid of 2,100 points spaced 150
kilometres apart and covering Europe, the North Atlantic
and Fastern North America {see Figure). There are five levels
in the vertical. Our original model required about 37 munutes
of computations to make a 24-hour forecast. Several
innovations, developed within our Research Division, have
enabled us to improve the efficiency of the model. The most
recent version, introduced into operations on 1 July 1986,
makes 9 24-hour forecast in only 6 minutes, Many mallions
of calculations are required for each umestep. Our manirame
computer, a Digital DEC-2050, is capable of executing
about one million instructions per second (1 MIPS)

{1} Conservation of momentum [zonel tomponent)

8~ (reaimt)y. L o

(2 Conservation of momentum (meridicnsl component)
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{3} Hydrostatic balance
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{5} Conservation of onergy (Thermodynamic squation}
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The physical principles goverming armospheric dymamics and
their mathematical expression (the equations of motion)




In the Figure we show an example of the objectively
analysed surface pressure (above) und of the forecast pressure
valid 24 hours later (below). A depression in mid-Atlantic
15 deepening and moving north-east, while the low-pressure
area north of Ireland is filling and moving away. This
forecast is the end-product of an intricate sequence of
compurter operations: The data have been received, decoded,
checked and analysed, the numerical forecast made, and the
results plotted automarically; and the forecast 1s ready within
a few hours of the time the observations were made,

RESEARCH ACTIVITIES

The quality of computer forecasts depends crucially on the
numerical schemes used. To improve this quality, the
research team at the Irish Meteorological Service has
concentrated upon developing new, accurate and efficient
schemes for integrating the equations of motion. The main
advance recently has been the introduction of a Lagrangian
advection scheme, This scheme forecasts the flow by
following the evolution of individual parcels of air, in
sontrast 10 the more common Eulerian approach of

examining changes at a fixed point. The Lagrangian scheme
has allowed us to speed up the numerical forecasts, saving
more than one third of the computer time, Thus, the
numerical guidance is available to the forecaster earlier than
befiore — with the rapidly changing Irish weather, timeliness
is of the essence. Another recent change has been the
introduction of a semi-implicit scheme; this numerical
method allows us to use a 90-minute timesiep, and results
in further computational efficiency without loss of accuracy.
* At present, computer predictions of pressure patierns arc
more accurate than those produced by the human forecasters.
However, the deduction from these patterns of the actual
weather which we experience is still a task for the forecaster;
here he can use his experience and knowledge of local
conditions, and can take account of factors which are ignored
by the numerical models. Thus, the best weather forecasts
now available are the result of o man/machine mix, where
subjective human experience and sheer number-crunching
computational power work in harmony to produce a product
which is superior in quality and accuracy to that which might
be produced by cither man or machine working alone.




ENERGY CONSERVATION ON EXPOSED DOMESTIC SITES

F, O'FARRELL, 6. LYON5, G. LYNSKEY.

An Foras Taluntais, Headquarters,
19 Sandymount Avenue, Dublin 4.

1.1 Ietroduction

% proJect 13 concermed with the conservation of ene in 14olated
Swel lings, particularty farm dwellings on exposed sites, While the majority
cf the population of me Vives 1n towns and clties, comseguently the
greatecl amount of energy regquired for domestic purpotes iy comgumed im
thede conurbations, & vizable Auaber Tive in isolated houtes scattered
throughadt the countryside. I Treland in 1971 there were 205,445
perzanent housing units with agricaltural land ocut of & total of 701,180
houtes {m the State. A1Y those housimg units with agricultural Yamd may
not be claseified as Fars cuellingy [the nusber of farmers in the country
wire ppgroninately 180,000). Howsver the la maber of dwellings all
have the similar siting attributes of having land around thes, im other
words, “pper sipect® and therefore yleiler advantages amd dinsdvantages
with regard Lo soergy desandy and compervation,

Ehile the complete resulty of more recent census returns in lreland
are not avallable estimates would ledicate that the proportion of Yiclated
houges it nat greatly altered, J8F, BB out of 902, £08.fn 1979. This
would Indicate am armual At sqersy demand of 19 BJ = 107For such dwelTings
If the grase anngal llnirti'.;- conjumption per Tarm dwellimgs wat up to the
weerage for the country, 187 6., then this Figurs would be ewen higher. Ae
It 13, 1t represimts III“” ower hal¥ tne total energy Tmput fRto Rgri-
cultyre. This compares with the [uropean icend generdlly, when 1T hay Been
eitinated that 701 of the comventional energy uied fn agriculture goesy Hnts
Apace nani of rural houses end domestic witer heating, aim the
figures for farm Paldings thrcughout Eorope glves an indication of the
engunt of dwellirgy involeed, the aporosimete number of haldings are:

Iealand « 260,000, U% - 270,000, Dewark - 127,000, Lunembourg - % 400,
EEQEIE - 102,000, Setheriends - 121,000, Framce - 400,000 and Gormany -

1.0V Catent af l:ﬂl‘;] i
Even among T30 liﬁ_"nnn ird farm dwellings the mmount of energys

uied can wary enormously. Dsergy usage 45 very clotely related to the
starcard of household sensgement oracticed and the 19fe style of the
owngrs. At the commencesant of the "oll crisds' the mean net energy
centumption per bouie In freland was 58 G, (n Devmark 18 GJ and in
faprica 137 63, 11luitrating the tremendouy ﬂ-lr‘{ requirement af the
curlling Route in Western Society. Conuequently 1t becomes apparent that
the wiy & household Tiwes will be one of the largest determinants on the
emount of energy 1t Peguiret or desgedy,

Stavilarly while it has long been achnowledged that the greatest
erergy vdwings im the dosestic schers con be realised from adapting
coniervation mediures, the sdoption of many of theve may reguire » change
of attitude ar 1ife dtyle, e.g. in & fairly recent survey in Drelamd, it
it found that ™ 18T of the farm househcldy bept the bach door cpe= all
Safy wvam during the heating smaton . A Tirst and obwious change af 1ifq
style 11 called for IF ventilation rates and consequently, heat losset are
o be redeced.

.27 Ritermate 1ife atyle

arge sapariive Sevtern way of Tife has been geverely guestioned
over the last few yeard, provably dpearhesded by Schusacher, but certainly
followed by many ather Individusls and groups, the ganéral tencr belng
that it camnat, and thould mot, comtinue.

However, while much hay been wrilles about low erergy Ltretegies, and
®ien acted upam by differemt wmall groups, I practice, ::- general trerd
i 12411 concerned with Targe developments and towards Targe ramch farmy
and of course, lorge energy consuming houses. These two approaches, or
ghllzicchien perhaps, are poles spert and seen frecomcilable. Yet, some
of the implications af the alternate aporsachet and the philosophies
befhied thes dre worth muamining and indicate that iiolated houtst may
Decome more imporfant. Many Tesl that the balsnced ute of energy and the
development of o =eaningful way of 1ife are inestricably bound up with the
Tamd guestion. It 14 oAe thing to suppose that all new (yalated houses
wII11 be Targe sophisticated ang nighly mechanited farm dwellings complete
with a1l “modern services and pmenitign’. But at the seme time 1o hope
that the majority of farmery may live in such houwses and that “1 will be
Rignly energy efficient ts frankly contradictary. As I10ich (1973} srgues
Setter houning then can be occupied only be thowe who are well off or by
thase om whom the law bestows direct rent aubaidies’.

1.0) mouiekele type

WTREerTea 1Ty ard geographically houwiehalds are Im contlmue!l change.
Thidw rimge frem groeps of families, through large extended families,
ruc lewr Tomilies, nom families to singie person househalds. In Ireland,
a5 eliewhere, It i3 obwious that the congservative traditional family
structure U5 changing. et fn 1871, in Ireland, twa thirds of the farm
heuseholdy were family mousekolds. It % espected that this proportion
will increase im the 1941 cemsun. Thus, fn [reland the Famrily remaing the
bazic ferm bousehelc and it it for thie the Tarm dwelling mist be designed
amd It s ERiS that i3 «orth edsmiming. The edsrgy opportenitied and
unigueness of the {solated farm dwelling an 0 houting unit sust be
appreclated and sxplofted,

1.04 I-l'\'l?m-u of isglated dwslling
e is0la ng T4 unlgde a5 & housing form, Because it i3 in

oper dountrydice, It con make optims uie of orientation, witing and
srelter with none of the constraimts Ispoved by eight urbar oitustism,
Unigue by virlue of fts demographic structure, At 1% alyo unigue by viFtue
of the shills available or by Lhe attitude of the farsing community to
urdertibe such akille, Much buildimg ot farm Tevel it undertaben by the
farmer nimgelf, ot Teant st some stage of their caresrs, The gutent of
seif outla cam vary enormously from architect detigned houses to houtes
that recefved 1ittle thought 1n advance, One of the most successful well
deiigaed do-it-yoursel? vermacular in these parts mudt be Ehat of

Walter Seqel, particularly mis howting in Lewithen, United ¥imgdos.

1.05 MAppmarance \n countryiide
e addition to the snergy contersation aspects of exposed cwellirgs
thore 1 the element of the contervation of the rural countryside. Thu'll
al1 building in rural aress particulerly pﬂpm bulldings swch as “1}1“5“
mutt e cesigned 1o A% to Be In Rarmeny with the countryifde. This spplies
mat ehly to the buildieg itielf, but also to ity feeediste surroundd
intluding planting, screenimg or alternations of Yewels, Trus the ohject-
1we af thiy gratect i% to esasine the effects of eaternal climatic fadtors
ge the heat demand of sapoted desestic tites. Alss tn ensmine the micro-
climate ottairsble from different site conditions ard thuy access the
tavipg that optimum siting and Internal retro-fitting can Rave on the
wngrgy conpumption and to do thiz within the cortest of bufldings

which compliment the countrytide and rest in harmony with 1%,

2,00 Description

3TEey smlectod for thin project are situated at the Dakpark
Ewsearch Cemtre of the Agricultural Institute.. This 11 situsted about
l-“u. almost due Morth of Carlow town, lat. 5% 150 12t N.y amd Tong,
& ' 15" W, This centre 13 responyible for research on tillage, agri-
tultural engineering and Blomiss. The sitate comprises P97 hectlardn which
include & wild 1ife tanctuary contisting of a 16 hectare artificial lake
and weveral wooded 3lands.

The sites themielves are sxposed o South snd South West,
being from these directions for T of the year,

The mean dally duration of Bright sunshine can vary from 7,14 hours
In Jarusry To.6.62 fn May ard the amnual harizontal global soler raglation
i3 1,657 Mi/m®. The aversace sani temperatirey in summer 15 15,870 ang
AVEFaGE iini-r in Jamuary 15 1,270, There are an average 2284 degres
days Below 157C and the awersge snnusl rainfall iz B18 s,

The 1I-l'ﬂ.3'lrllflnr i #lat cpem Vind with the odd tres. However 33
even in eaposed bulldings soee thelter 15 utually provided 1t was comuiders
ed desfrable that the housed to be ronitored should be profected from the
fgrth and Cast, This decision aleo meant that monitoring could eximine
the effect from total mapature om ore face and protection from another.

The twd 3itey choten are within 100 m. of each other, Both 3ites have
the same general characteristics, being esposed to the South and protected
from the th, Both houtet Rave Been built over three years 35 that in
#ach cate comytruction had cospletaly drled out and therefors stable
therma] pe-formances can Be obtatned,

201 House “A* P
HoudF "R7 13 a 112 a° burgalew of falirly receat comstruction, but soor
comervation standards, The accosmadation consisty of five bedroom,
kitchen/living roem, 191tting room, bathroom and wtility room, It i
artentated to face 5.5.E. The calevlated u values are given in Table 1.

-
TABLE 1; Fabric Conductarmce - Test houge °R'

e wing

Building [1emant Area 1ur} U Value oa A (i)
Raof 134,985 0,60 TE.619
Floar 124,865 0.63 84,908
Eat. Wl izn cavity) 21881 1.7 EE ]
(225 mot. Block) Ta. 628 2.4 T4 2E8
Windows N, .43 &.4B L P
E. & W. 14 4,48 9.587
S. 9.5 5.67 54,004

* Utility Ras been lgrared

This house was comsidered to Mave two fones. Zone |, the southerly
gne, consisting of the s1tting room and twa fronl bedrocms - The back
wection of the house being zome 7.,

LO2  Test House *B'

TETT Rouse 1n alsc & burgalew, of a similar floor arsa. The accommns
dation consiats of kitchen/Tiving room, titting room, four hedrooms,
H-HHW room ard two Bathrooss, Thiy house has thres heating rones. The
tone | comsfsts of kitchen/iiving room, sitting room, and a Dedroom. This

touthernly rone receives direct imsofution through South windows, fone 7
comtints of most of the northern half of the house includieg thres bedroos
and rome ] compipts of the utility room amd second hathroom,

The house includes some energy conser.ation and pasiive solar blements
in 1ty comtruction, thus part of the south wall i3 a Trombe wall of migh
density concrete block. other eiternal walls are of cavity wall
conitruction, the two Tedwes belmg 700 mm. %ollow concrete block and the
100 mm, -:n‘.t;— containing 150 sm. fibree glass. The caloulated w valums

[

are given in Table 2.

TABLE 2: Fabric Conductémce - Test house 'B°
Building Element Ares (n%)  u-valuwe (W/%Caf) sk (W/%C}
Roaf 1.5 0. 13, 365
Windowi W, 2,18 500 10.%0
Windows 5. .83 LW 46,17
Wingows E. N £.00 4.3
Windows W, 160 4,48 16,12
Doars N, 1.98 4,00 r.m
Dogrs  E. 1.98 5 1.93
Ingulated Wall 66,44 0.3 19.07
Trombe Wall nmn 1.0 n.e
Flaar 121.5% 0,48 8.2

1,00 Methodol
Ore ot Iﬁu prodless that occur im studying the effect of external

=icro and micrn climate or intermal ssbient temperatures i3 the difficulty
of gbtaining data on which %o make comparative analyiis. One of the sore
std]l sporoaches Tt %5 take teo Rouses, very oftem a palr of teei-detacmed
mouiet, incorporate different soergy comservation standards in each housse
ind monitor thew for & fived pericd. Mowsver, this tells wery T8ttle about



the wffect af the furrawading site condifions on internal qaing tn fact
;:ri:.r‘!l-' :um" the qu--;P gf different fabric qqrmrtqng: ih:T: l':::‘
bt i dred oo cannat rely on calculated v values af buildingt may nat
o r.-r"u.,r. valers in practifce. Similarly in the case of two tesie
;:;:::; :ln:u-i the orientation of sach house m practice iu not idestical
ol :da !Lrﬂ! solar gain st viry 1o 4 greatér or leiser sstent, In
by ::l w, It 1a diffiguly to achieve identical configuretion which
*r:l y eceive fdentical esternal climatic data inpsts. Mot withstanding
this form of monitoring Ras wery obviows advantages and b limited form of
::éh_rq;:q;;::r:: ';n:r_trpuf]"q in this project. The two test houtes LAt
# L L]

l:|:"lf1ﬂ|,,r|[|}r|'| rihe b:[: :e :::{::::;!.r sites and thorefore cli=etic

The other gralybical sporoach i1 to wvie Lhe wame houts but with
31.317!’575"“ comductances and vite configurations, This remcves a1l
A ultiey orF discrepamcies which would have arizen from idemtical  hooied
P aFe not quite fdentical but of courie, ralies 103 own probless.  The
_.: I:.u'.1. ane beivay togt 7 5 heuse 15 monltogred for & fived period and
Illl“;':'::“‘:‘]{i"‘:r“ and remgmitored, 14 will be dome wader completely
:..-r.u-—-::rnf;urqt't; conditions, MNewerthelevs, from the retultant figures,
Seotadr Pontitlsns. Thwt DNGON €1FVaPuaL recarding Tinh sy SoVeid

A (] recal i

neaningful comperisony may be mide. Again ::M 1;2-: m ::1:;1"‘11;{‘
periodt, Lay even twelve monthy, the more Accurale the predictions,
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However, time 11 not always available on such & 1mm1. rcale, mer
indesd are facilities. The pretent oroject seeki to mvEstigate the
relationsnipy of external clisatic to Intermal heat gain fn coniideratie
getail tut gver fairly long perisds of time. Thut one of the main Lrusts
af the project will fnvolve the development of the methodalegy. This will
involve the £3tab]iytment of formulae of & atesdy-itate nature by which
internal asbient temparature may be gensrated from externs] metenrologtcal
dita, This will be set up by the applicatien of multiple regresiion
techatgues to Intermal anc saterral gate recorded over a pericd of mgaths.
From thid @ theoretical computer simulatica sogel for predicting internal
ibient t aturet of &n hourly Basis will be comytructed, Ey the
spalication of these techmiguel, the patential for comervation for
enpoind dwellings will be euasined.

31.01 Heat Gaims
CasusT BEat qaind in any bulidieg originate from three main sources:

1. Human emission.

7.  kctiwity of doaentic applisnce.

1. External factors.
By expmining unsccupied and unksated buildings, the first two factors can
bx eliminated, [t % alip hoped to Reep monitoring as timple a5 possitle.
fio matter how many sensors or how complicated o regime may be it 13 #Ei 1l
the internal ambient temperatures which will Feflect any amd 21) gaing cue
te climatic factors, Thus the aralysis w11 follow the gemeral patterr of
ipterna] temparatures without kmating being dependant on externa)] tesper-
stures without heating on Ehe prewicus day. sourly based regressicn
medels will be developed 1o ihat the sieady state assemption appiies enly
prtween etimated hourly values, In this way the continenly varyieg
climatic and solar radfation {nflusrzer are accurately reflected by internal
temperatured,

At present the Irith Meteoraipaica] Service are prepiring, along with
their Esropean partnert, o dtandard metparological year. By dopting puch
i Sate for the predictiony from the different sonitaring regimes, 1t shodls
be poitible to provide an pven mOFE seandingful and useful study.

Passive talar Beat gains ang the auniliary heating requir
be evaluated throwgh the application of an m{-ny-hn:? H:I:Hll;"l
pralyide to the different rones of fhe test hounei. A computer Dﬂ'
[SBLLET] 15 being develnsed for this analysis uing the general hest
demand dedlgn dporosch. q At

1.OF Mgnitoring Regimes
SEvEraT a'H'rlrent monitoring regimes will be undertaben, After each

reging Rat hesn completed, some avpect of the teat hou 1
:::fﬂluﬁ ;Q:F“w"‘ oy ine commenced, s® or 11t Wi be
og 0, toring internal asbient © ‘AT
;ﬂr & five month period. et I sk Asne
eqime 1. Altering the ground profile to test howte 'B° and
interna] ssbient temperaturss for & four month uﬂ:. i
“f‘“'" 3, Kltering the fabriz conductance of test houte 'B' by Souble
gf;urq‘mﬂ ;umturi-q for three soniks period.
e 4, recting shelter balt to the South of houae '0°
;nn: ltr;h‘ ru; three monty period, s il
eging 5, Altering the thelier bell and
further three mntn. " g bt

legend
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3.01 Sub imey
traints of tl!'lit::ﬂlﬂ i the time factor. The Tonger
the period of time for sech regime t {3 monitored, the more accurate
w11 be the regratsion analysis equation, Devipusly the lesgth of tise
awatlanle for the overall project places conyiderable reatrictions on the
alterations and variations that can b incorporated into ft, Mat
withstanding there are Biny additional verfations that are worth Exsmining.
55 in addition to the main regimes, It i% hoped to examipe sevoral sub
regimes, These will be exasined with & wiew to improving the et | oy
for swch detailed alterations and alss to prm‘.:uﬂn! retuits which while
maybe not statistically accurate, wini1d maver the less be sbvigusly sourd .
The m’-n?t-s would run for days rather than monthy and would include

o

the fall alterationyi=

Begima 5. The addition of triple glazing and the ua'llr:g ef airleaks,

Fegiee &, The addition af thermal shutters to windowd lch would be
opened by day and closed by night.

fegime 7. The performance of the house resulting from inow cover

conditions ot uiukl in Ireland byt relevant ta Continental
conditions,

3,01 Eaternal migro-climte
Fing the general externn] climatic conditions,

in
sard detailed monitoring of the micro=climate will alic be undertaken,
Wind dirsetion, wind speed and asbient temperature will be ecnitaored 10
atfferent positions.

3,04 Final asseisment
Ferent monitoring regimes and their predicted casenl

heat gains will be used to generate an economic aiiesumant of the medsures.
31 ?Ml'.uril'lq. .;:m:]:“?ﬂ?ﬂ "11 h?nv:;bt;rmw will :'m i
aval X+ (<] vertity 0 i L}
.::.d ::n}:il'l ].ttrﬂﬂ. Finally rﬂ:_ﬂtlfm u'l"l‘ g: ﬂg for fuw
research and Study.



el entent will not Be statistically relevant and & progromee hat Loen

3T The meaitaring reqines have been completed amd part of the orgpared to clean up the tape. A1 present, tome difficulty has ar
of rigiee 1, with interfacing the tape Trom the data Togqer with the PGP 11 compi nt
Takpark, thit thould be solved shortly, The data will then be traniferred
Aegine | it wag coniidered essontial that every effort thould to floppy @isc and moved to the Vax computer i M0, for further analpsis
iee That the project could Be completed in me tet for 1T, it wat
s compence moORitoring as edrly at possible Father 1lu:| th wait 4,03 Regime 3. The fabric condudtance of sxporimenta)l house 'B' Rt now
ry \tem of squipsent, prowided that that would mat interfers been altored by mearm of sdditional glazing and a rew monitoring reqime,
ering ituelf. Imternal ssbient air tesperature wis adopted simtlar to regime £, 15 2t prelert on going.
bl indicator within the &melling and seatured ia balh
The dats thus ea)lected consinted of hourly internal
4, hourly extérnal ssbient temperatures, hourly wind- £.00 Analwiis

ipewd ard mawrly global selar Fadi

7 i
.-I'“Jl' E:;lr"ﬂ paramelers were monitored 4t the Dakpars spather station

™ aTa generated from regime 1 gre mow being used to develop

040 m, from houte ‘A 7 4 shaloger functional relaticrships o equate mean zonal internal Uesperat-

it it and 200 m. from Bouse "B’ ). Howewer, ot yres with the selected variablei. The range of variables Ancluded In Ehe

on pravided oaly dally sverages It wad secessary 0 yie Ehe morp inalyafii are
1

heurly records from Kilkenny seteorolegical 1 or sitpated 10m |mternal temperature 2L time | [t the dependent variatie.["C
. To dtetermimg 17 this data sccurately represented climatic cond- r = . b T
! In the nelghtaurkacd of the test house, o series of statistical £ Internd] tesperature ot time | - Fint L
e J'"-:"'-H-"-"- e rE lﬂ_il'f'a' ta daily average metecrological records from bath 3. Eurereal gir teenersture at fime 1 (% i Ij'\'-.
__:‘ Salpara q I‘3'1lfr'n;|- ttatioms. Thin wat conducted by applyieg stat- LI
Rical ¥ = Rest to the mean dally values from both Tocations %o establish s wWind speed at time 1 (b, fenats
alamat wales =gdfation recetved ot & Roritontal wurface, 4t time

ViR ). (Jdfemt .
The two nn.‘ll- Bpurly haded e e ELL endsly gre prejented In Tabled 1 amd
']
TAMLE 1 Zggime 1 = Jome 1 = hourly Baied multiple Fegresnion model
" TEritamt 1o VarTabTes
L) = = e X -
q " K, B g

¥
.

E[-._ = g .-.__ il - ) 4 i R o | | -..r'_-_'_Ir‘ “ERl ,. . 5 B

Eggraigion

1 Cosfficient 0.55%8 0. 042 0 T
N, Elevalion Tovalon bo5T ¥
i ™ e e B 1 el | T AR ] S & CoafFicient 0.049 i}
TRELE £: Weqime | - Zong Jonourly besed multiple regrewsion sece!
Comstant Term varilables
=SS . K 2
nt.eyq it o | I-lI g
Spgreasiion
Coafficient 7,822 8 0,004 0.008 0996
; T B i "t . ¥ 1] 1K
i B1°1 ] 0%, : 473 1.3
& Crefficipgnt il O.008 B [
Furtsmr daalytis his get o be undertalen fncluding analysis of dits from
subiaguent regine
'1-'-"'1' ire e Tirm canclunionts at thiy stage &f the projsct, 1dve

permapt that tRimgy oftes take lorger Lham onp thinky

Tlan
Legend
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I Cochima % Hilling
L f‘:ﬁn.] [ iHJ'I-lL.'

'15"!' Irtcu-qt f‘i

the significance of the difference betwoen the two recordi. The rasults of
trase teits sbowed 4 non significant difference for external air Lemperal-
ure,wipd speed or global salar radiation.

internal air temperaturet were medjured by meams of copper-constantan
thermocouplies and recorded or @ FRitlips PM E2JS Multipoint chart recorder
which incorporated antosatic cola=jencilon Lesperiture compensation.
tupplementiry meaturements wers taken on bi-metallic strip thermagraph
pin recorders, to saintain contineity of data during equipsent calibration
or failgre. A1l probes were checied weokly againit 2 standarg thermo-
couple tesperature meter.

4,00 Regime 2, Before mmturimi wis commenced, the srettion of wind
deflecting mounds arcund house 'B° were designed. Models of the house
were made and these mounds were eoamined in o water table o aimglate wind
flow across the house. [n the three dimensicnal model flow from ais
directioms were sxamined, E. snd 5.[., were omitted a3 the cover from
jurrounding trees provided consideradle protection from thia direction, In
the twe disensional model flow wat easdined only from Korth or South,

fre final design and Formation of the sound as showm on the drawings
alLp spught to imcorporate aipects of design ble for the countryiide.
Teus om the south side it 1% bept fairly near the face of the houne, but
such that the trust of amy Tlow from the south would be deflected to the
cavet level of the house. (The sound could not be higher tham 1 m. sbave
. 0.1, of the house Ttielf fo allow the oCcupests & clesr vies gver oa
scund while tsated), Tre mound wad not continged around the Mogie an this
wiuld be witually depressing. The planting wes alio selected to enhunce
the enwircns of the house and fo sssist wind protection.

The house i1tself, as memtioned, comtained several pasiive aolar
elements and veatilation louvres and i;rﬂ'l'l, However, 1% wii feciced that
if all ventilation louwres were continually sdjusted to li,llm optieum solar
pemefit, it would yield wery blased resulls. Consequentiy, the position
of 211 Touyres were kept cpen curing the monftoring and will ressin the
vang (or all subdequent regimes, The dats momitoring Un house 'B° has
been undertaben by Beani of 4 Micredats Togger M 1600 L and p.r probes
aver a four month peried, This data Yegger hai given contidersbls troutle.
1t wag fn operation Being tested oefore the startimg date und so far throe Test fhouse "ﬂ' ~ Houth Aspect
of the cards have been faulty amd have had to be returned for repair, The
latest fault which cccurred was & malfupction of the integrated circulf an
the C 1129 buffer and scap cantrel card, Thiz caysed several errors on :
the recorded cata for the first recording regime oo houte "B°. However -




