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A DESIGN PHILOSPHY

THE CAPTURING OF WHISPERS

Is THE wWAY TO WRITE A SONG,

ITS WHEN YOU GET TO MICROFPHONES
THAT THE MUSIC CAN GO WRONG.

THERE WaAas OnLY ONE CHOICE
HARRY CHAFRIN



PROPOSAL FOR UNDERGRADUATE THESIS

I AM CONCERNED WITH WHAT I PERCEIVE TO BE AN EXCESSIVE
DEPENDENCE ON TECHNOLOGICAL SOLUTIONS TO DESIGN PROBLEMS WHICH
RESULT IN HUMANLY UNLIVABLE BUILDINGS. I DO NOT PERCEIVE TECH-
NOLOGY AS INHERENTLY EVIL, BUT RATHER AS A GENIE OUT OF CONTROL,
WHO CAN AND WILL DELIVER TO MANKIND ANYTHING THAT HE ASKS FOR.
THE ESSENTIAL PROBLEM APPEARS TO BE THAT MANKIND IS UNABLE TO
CONTROL HIS OWN SELF-DESIRES, AND DEMANDE THE DELIVERY OF 'EASY
LIVING' REGARDLESS OF HIS OWN FUTURE, OR THAT OF THE EARTH.

] DESIRE TO EXPLORE THIS ISSUE OF TECHNOLOGY AND LIVABILITY
IN MY UNDERGRADUATE THESIS IN ORDER TO ENRICH MY UNDERSTANDING OF
THEIR INTERRELATIONSHIPS, AND DEFINE 'LIVABILITY.' THE VEHICLE I
PROPOSE({TO UBE IN THIS EXPLORATION I8 THE DESIGN OF AN- ELEMENTARY
SCHOOL , EMPHASIZING ENVIRONMENTAL DESIGN ISSUES AND THEIR IMPACT

ONVTTHE . DATLY N RABRIGC JOF 1 IFE .

My METHODOLOGY SHALL BE TO SEEK THE NATURE OF TECHNOLOGY AND
LIVABILITY THROUGH: 1) RESEARCH IN CURRENT TECHNOLOGICAL, PSYCH-
OLOGICAL AND EDUCATIONAL LITERATURE; 2) A CASE STUDY OF MORNING
STAR ELEMENTARY SCHOOL THROUGH CONSTRUCTION DOCUMENTS, AND BY A
PERSONAL OBSERVATION OF THE SCHOOL AS A TEACHING ASSISTANT. DATA
COLLDBCTION WILL BE FOLLOWED ‘BY\ ANALYSIS AND RE-SYNTHESISY IN
EFFECT, TO TAKE THE DATA' APART FOR STUDY AND COMPREHENSION, THEN
PUT THE PIECES BACK TOGETHER IN A MANNER ADDRESSING MY CONCERNS
ABOUT THE BALANCE BETWEEN TECHNOLOGY AND LIVABILITY.

TECHNOLOGY, N. [GR. TECHNE, ART, AND LOGOS, WORD OR DISCOURSE.
1. THE STUDY OR SCIENCE OF THE PRACTICAL OR INDUSTRIAL ARTS.

GENERALLY TAKEN TO MEAN ADVANCED ELECTRONICS, ITS FASTEST
GROWING, MOST VISIBLE FORM, TECHNOLOGY IS IN FACT PERVASIVE
THROUGHOUT WESTERN SOCIETY. FOR THE BUILT ENVIRONMENT IT CAN
MEAN, FOR EXAMPLE, EVERYTHING FROM THE MINING, SMELTING, AND
PRODUCTION OF A NAIL, TO ITS TRANSPORT, SALE, USE, REUSE AND
EVENTUAL DISPOSAL. FOR THIS THESIS I SHALL LIMIT THE TECHNO-
LOGICAL PALETTE TO ENVIRONMENTAL CONTROL SYSTEMS,

THE GENERAL TECHNOLOGY GOAL SHALL BE TO ACHIEVE AN ENVIRON-—
MENTALLY SATISFACTORY SPACE WITH A MINIMUM OF MECHANICAL SYSTEMS,
SEEKING- RELTANCE ON RASSIVE: STRATEGIES; ACCERPTING EITHER ACTIVE
OR MECHANICAL SYSTEMS -IF \THE USE OF THE “TECHNOLOGY IS . LOW—-GRADE
AND SUSTAINABLE.

LIVABILITY, A. 1. FIT OR PLEASANT TO LIVE IN, HABITABLE; SAID OF
HOUSE, ROOM, ETC.

IT CAN INVOLVE A GREAT NUMBER OF FACTORS, AS WAS EXPRESSED BY
VITRUVIUS IN 'THE TEN BOOKS OF ARCHITECTURE' IN THE TERMS OF
'FIRM, COMMODIUS, DELIGHTFUL.' I SHALL USE A WORKING DEFINITION
FOR LIVABILITY AS 'THAT CHARACTERISTIC OF ARCHITECTURE PERCEIVED



BY THE LAY USER AS PLEASANT, SUPPORTIVE OF HIS DAILY ACTIVITIES,
AND A NATURAL PART OF THE FABRIC OF HIS LIFE.'

LIVABILITY IN THE EDUCATIONAL ENVIRONMENT MEANS SUPPORTING
THE CONCEPT OF HOLISTIC LEARNING; BOTH THE TRADITIONAL 3-R's OF
INTELLECTUAL GROWTH, AND SOCIAL/PHYSICAL/EMOTIONAL GROWTH. THE
UETIMATELVLEDUCATIONAL GOAL/ IS TO,PRERARE\ THE CHILD FOR A-FUTURE
HOLISTIC ROLE AS A PRODUCTIVE CITIZEN. THIS CAN ONLY HAPPEN WHEN
THE PHYSICAL DESIGN PROVIDES FEAGILITIES THAT, MOVE JIHEEDUCATION
PROCESS BEYOND THE CLASSROOM 'INTO THE HALLS, PAST{ THE WALLS INTO
THE OUTSIDE WORLD WHERE LIFE OCCURS. IT MUST DO THESE THINGS IN A
FACILITY THAT IS«ITSELF ANZEXAMPLE, OF HOW MAN>CAN, IF ' /HE BDESIRES,
CONSTRUCT A BUILT ENVIRONMENT 'THAT LIVES IN HARMONY WITH HIS
NATURAL ENVIRONMENT.



//7’
- fo i

\
Wy

”\ 5 TS

o ke




TECHNOLOGY

I AM THE CAPTAIN, THIS 'IS MY SHRINE,

LORD OF THE MANOR, SEE WHAT 1 LEAVE BEHIND,
( RIVERS IN FLAME, CITIES ON FIRE,

I AM THE RELIC TRAPPED IN THE WIRE.

- HYDROGEN FUEL, BURNS SO CLEAN,

{ THROBS IN THE VEIN, MOTHER LOVIN' MACHINE.

; SHE IS MY WIFE, HER MECHANICAL HEART,
CONSTANTLY BEATING 'TILL DEATH DO US PART.

THE GLORIOUS WAR DRAWS TC A CLOSE,
THE YELLOW WINDS BLOW,
[ AND I HAVE TO KNOW, :
OH INDUSTRY!
WHATEVER WILL BECOME OF ME?

> OH, INDUSTRY!
BETTE MIDLER



THROUGHQUT THIS THESIS THE EXPLORATORY METHODOLOGY -WILL BE TC
UTILIZE STANDARD PASSIVE ENVIRONMENTAL DESIGN STRATEGIES FOR
HEATING, COOLING, DAYLIGHTING, VENTILATION AND DEHUMIDIFICTION;
TO OBSERVE THEIR EFFECTS ON THE LIVABILITY OF A STANDARD CLASS—
ROOM; CHANGING STRATEGIES AND/OR ADDING TECHNCOLOGY AS NECESSARY
TO.  ACHIEVE THE MINIMUM NECESSARY LIVABILITY.

HEATING STRATEGY

Iy IS ANTICIPATED' THAT, THIS BUILLDING WILL) PROVETOIBE
INTERNALLY LOAD DOMINATED, AND REQUIRE THEREFORE, LESS HEAT
INTRODUCTION THAN WOULD OTHERWISE BE NECESSARY.

THE PRIMARY HEATING STRATEGIES WILL BE TC PROMOTE SOLAR GAIN
(1, PP 38) AND TGO MINIMIZE AIR, INFILTRATION (1, PP 46).

PROMOTE SoOoLAR GAIN. THE DESIGN OF A LARGE FACILITY SUCH AS IS
ANTICIPATED FOR THIS THESIS WOULD MEAN THAT SOLAR EXPOSURE COULD
CONCEIVABLY OCCUR BETTER IN A NUMBER OF SMALL PLACES RATHER THAN
A SINGLE, OR FEW, BIG ONES. THIS WQULD REDUCE THE NECESSITY FOR
MECHANICAL DUCTING. AIR SHAFTS COQULD BE USED AS WELL TO PROVIDE
FOR /LOCAL CIRCULATION, AND HEAT RECOVERY. THE USE QF INTERIOR
ZONES (POSSIBLY INDIVIDUAL CLASSROOMS) CQULD MAXIMIZE HEAT GAIN,

MINIMIZE AIR INFILTRATION. MINIMIZATION OF INFILTRATION WOULD
REDUCE LOSS OF THE HEAT THAT WAS GAINED BY SOLAR EXPOSURE. THIS
GOAL WILL BE REACHED THROUBGH THE CONCEPTS OF SITING, USE OF THE
EXISTING LANDSCAPING, AND WOULD BE FURTHERED IN DESIGN DEVELOP-—
MENT AND CONSTRUCTION BY TIGHT CONSTRUCTION PRACTICES.

COOLING STRATEGY

COOLING OF THE BUILDING WILL PROBABLY FPROVE TO BE AS GREAT
A PROBLEM ASVITS, HEATING 'BUE - TQ ITS ANTICIPATED {INTERNALLY LOAD
DOMINATED CHARACTER.

THE PRIMARY STRATEGIES WILL BE TO MINIMIZE'SOLAR GAIN (1, PP
50) AND PROMOTE VENTILATION (1, PP 53,

MINIMIZE SOLAR GAIN. THE CONCEPTS THAT WILL BE EXFLORED FOR
THIS STRATEGY WILL BE: 1) DIRECT SUNLIGHT INTERCEPTION THROUGH
THE USE OF SHADING DEVICES, FINS OR OVERHANGS, OR POSSIBLY A
SYSTEM OF VARIABLE ANGLE SLATS; 2Z) CONTROL OF FENESTRATION AREA
AND ORIENTATION TO BE ACCOMPLISHED BY A SERIES OF GLAZING
SURFACES SELECTED AND PLACED TO ALLOW/STOP SUNLIGHT PENETRATION
SEPARATE FROM THOSE SURFACES SERVING FOR VIEW AND/OR
VENTILATION,

PROMOTE VENTILATION. VENTILATION WILL BE PROVIDED, IN THE




MANNER BEST SUITABLE TO A HUMID CLIMATE, A CONSTANT:/ FLOW OF AIR
OVER THE SKIN TQ PROVIDE FOR COMFORT. THE ACCOMPLISHMENT OF THIS
CONSTANT FLOW WILL BE DONE ATTEMRPTED THROUGH INDIVIDUAL CLASS—
ROOMS IN AN INITIAL EFFORT TO AVOID MECHANICAL DUCTING. THIS WILL
NECESSITATE MOVING THE AIR FROM THE NATURALLY COOL LOWER REGIONS
THROUGH THE WARMER UPPER REGIONS TO THE EXTERIOR OF THE BUILDING-~

DEHUMIDIFICATION STRATEGY

DEHUMIDIFICATION IS POTENTIALLY A GREATER PROBLEM THAN EITHER
HEATING OR COOLING OF THEMSELVES AS IT UNDERLIES BOTH OF THE
TEMPERATURE EXTREMES. THIS ARISES BECAUSE THE SITE IS WITHIN 3
MILES OF THE OPEN OCEAN, AND HAS HIGH YEAR AROUND HUMIDITY
LEVELS. (2, CLIMATIC DATA SOURCE)

DEHUMIDIFICATION CAN POTENTIALLY BE ACCOMPLISHED BY LIQUID
(GEL) DESICCANTS, WHICH WILL BE REGENERATED USING ELECTRIC HEAT
DEVELOPED THROUGH THE USE OF PHOTOVOLTAIC PANELS LOCATED ON THE
SOUTHERN SIDES OF THE VENTILATION CHIMNEY. POWER WOULD BE STORED
BELOW THE BUILDING USING RECHARGABLE NICAD BATTERIES (3, PP £85.)

VENTILATION STRATEGY

VENTILATION IS OF FUNDAMENTAL IMPORTANCE TO THE DESIGN AS IT
PROVIDES AIR FLOW FOR ‘1) QUALITY, 2) COOLING, 3) HEATING &)
DEHUMIDIFICATION ABSORPTION AND REGENERATION,

TO PROVIDE ADEQUATE VENTILATION I WILL EXPLORE A CHIMNEY
STRUCTURE ATOP THE ROOF WHICH WILL /OPERATE ON THE PRINCIPLES OF
1) " SOLAR CHIMNEY "(4)5 /20 (STACK VMENTILATION (1, PP B4/65), 3)7AND
VENTURI EFFECT (5) (6, PP 98). SOLAR CHIMNEY WILL PROVIDE VENTING
FOR THE SPACE BY CREATING A HOT, LOW PRESSURE AREA AT THE [ TOP OF
THE CHIMNEY, CREATING A NATURAL AIR FLOW THROUGH THE SPACE. STACK
VENTILATION WILL OPERATE ON THE SAME PRINCIPLE; VENTURI EFFECT,
HOWEVER WILL OCCUR DUE TO A LOW PRESSURE ZONE CREATED AT THE
CHIMNEY TOP BY THE PASSAGE OF WINDS3 FUNNELED OVER THE STACK.

DAYLIGHTING STRATEGY

EXPOSURE TO NATURAL DAYLIGHT IS A NECESSARY COMPONENT OF LIFE
FOR THE MAINTENANCE OF BOTH PHYSIOLOGICAL AND PSYCHOLOGICAL WELL
BEING. IT ALLOWS A PERSON TO KEEP UNCONSCIOUS TRACK OF TIME AND
WEATHER AND' GIVES A FOUNDATION TO THE PASSAGE OF DAILY EVENTS,.
EQUALLY, THE WUSE OF NATURAL DAYLIGHTING WILL REDUCE BUILDING
ENERGY "COSTS, ELECTRICAL" PRODUCTION COSTS, / INTERNAL HEAT LOADS
(COOLING SEASON, WHEN GREATER DAYLIGHT IS AVAILABLE).

DAYLIGHTING COULD PROVIDED THROUGH FENESTRATION (6, PP 127,
136), SKYLIGHTS (6, PP 122), OR CLERESTORIES, WITH ALLOWANCE FOR
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LIVABILITY

REPOSE, CHEERFULLNESS, SIMPLICITY, BREADTH, WARMTH, QUIETNESS
IN A STORM, ECONOMY OF UPKEEFP, EVIDENCE OF PROTECTION, HARMONY
WITH SURROUNDINGS, ABSENCE OF DARK PASSAGES, EVENESS OF TEMRERA-
TURE AND MAKING THE HOUSE FRAME ITS INMATES; _RICH AND POOR ALIKE
WILL PPRECIATE THESE QUALITIES. ¢

CiFa AL VOYsSRyY



IT IS THE /INTENT OF THIS THESIS. TO EXPLORE THE LIVABILITY
CONCERTE. -OF: SPALE,” WwIGHT 7 COLOR AND INTERTOR MICROTCLIMATES ‘'TO
DETERMINES ITF /THESE "VERY. HUMAN -NEEDS-/ CAN)BE METWTHROUGH 'THE ,USE ‘OF
MINIMAL CLIMATIC CONTROL TECHNOLOGY«

SPACE

THE CREATION OF SPACE WILL SEARCH FOR A BALANCE BETWEEN THE
MORE TRADITIONAL CLOSED, ISOLATED CLASSROOM, AND THE OPEN FREE-
FLOWING SPACE TOUTED DURING THE 60's AND 70's. THE LITERATURE
CURRENTLY SUGGESTS THAT BOTH APPROACHES HAVE POSITIVE AND
NEGATIVE PQINTS (7). THE BALANCE WQULD SEEM TO BE A SPACE THAT
HAD DEFINITE, YET FLOWING BOUNDARIES, WITH INTERNAL FLEXIBILITY
AND DIRECT CONTACTS TO MULTIPLE OTHER SPACES. IT WOULD PROVIDE
GREATER CUBIC VOLUME (7, PP 447), AND BOTH CENTRAL AND SECLUDED,
INDIVIDUAL SPACES (7, PP 447). SMALLER, ANCILLARY SPACES FOR
TEACHER SECLUSION, COUNSELING PRIVACY AND LESSON PREPARATION
WOULD BE APPENDED (&, PP 67.

BEYOND THE IMMEDIATE CLASSROOM, THE DESIGN SHOULD PROVIDE
SPACES FOR 'ACTIVITY NODES' (8, PP 7} THAT ARE CENTRALLY LOCATED,
EASILY ACCESSIBLE, IN HIGH TRAFFIC ZONES, AND WITH FEW VISUAL
BOUNDARIES. IN ADDITION, BOTH IN AND QUTSIDE THE CLASSROOM, THE
SPACES MUST BE WELL DIFFERENTIATED IN HIERARCHY (89, PP 8) TO
ALLOW INCREASED SENSE OF WELL BEING, IMPROVED ACADEMIC AND SOCIAL
PERFORMANCE, AND PARTICIPANTS TO CHANGE THEIR IMMEOIATE LEVEL AND
TYPE. OF INTERACTION.

LIGHT

THE NEEDS OF HUMANITY ARE FOR THE FULL SPECTRUM OF RADIATION
PRESENT IN NATURAL SUNLIGHT. THESE NEEDS ARE BOTH PSYCHOLOGICAL
AND PHYSICAL. MAN NEEDS TO BE AWARE OF THE PASSAGE OF THE DAY,
THE STATE OF THE WEATHER; HE NEEDS THE FALL OF NATURAL LIGHT ON
HIS SKIN FOR PHYSICAL HEALTH, AND THAT HIS EYES MAY BEST RESFOND
IN ACUITY < AND L ACCURACY, 2630, - PR,/ 6, 205

FOR THESE NEEDS TO BE MET WITHIN THE CONFINES OF A BUILDING
REQUIRES THAT THE ENTRY OF NATURAL LIGHT BE CAREFULLY CONTROLLED.
OTHERWISE THE CONDITIONS OF INSUFFICIENT OR OVER SUFFICIENT
ILLUMINATION, GLARE, REFLECTANCE, LOW CONTRAST AND SHADOWS CAN
RESULT, REDUCING THE ADVANTAGES OF NATURAL DAYLIGHT (8, PP 25).
ANOTHER CONSIDERATION IS TO ENSURE THAT REFLECTANCE IS DARKEST AT
THE FLOOR LEVEL, LIGHTENING UP-TOWARDS“TIHE CEILING. (B, PP-27).

RECOMMENDED FOOT CANDLES OF ILLUMINATION, BY WHATEVER MEANS,
ARE 50-75 FOR GENERAL CLASSROOM USE, 60-100 FOR DETAILED WORK
(8, PP 26).



AT SOME TIMES NATURAL LIGHT WILL NOT PROVIDE ALL OF THE
REQUIREMENTS FOR LIGHT, DUE TO INCLEMENT WEATHER OR TIME OF DAY.
GLASS, HOWEVER, TENDS TO FILTER OUT THE SINGLE GREATEST MISSING
ELEMENT IN ARTIFICIAL LIGHTING. ULTRAVIOLET (10, PP 70). THIS CAN
BE PARTIALLY REMEDIED BY THE USE OF FULL SPECTRUM FLUORESCENTS
WHICH RESEARCH INDICATES RESULT IN GREATER HEALTH AND ACADEMIC
PERFORMANCE (8, PP 28; 10, Pr 100,

IT HAS BEEN DEMONSTRATED THAT FULL SPECTRUM TUBRES, COMBINED
WITH LIGHT TINTED BLUE COLORS RESULTED IN/ A 506% DECREASE 1IN
AGGRESSIVE BEHAVIORS, A 23% DECREASE IN NON—-ATTENTIVE BEHAVIORS,
AND A REPORT BY TEACHERS THAT THEY WERE ARBLE TO GET STUDENTS TO
COMPLETE MORE WORK; ALL WITHIN A THREE WEEK PERIOD (10, PFr 18).
ANOTHER TEST INDICATED THAT STUDENTS STUDYING UNDER 'NORMAL' COOL
WHITE TUBES DEMONSTRATED GREATER LETHARGY AS OPPOSED TO THE
EXPERIMENTAL GROUP (11, PP 38).

COLOR

THE CURRENT BODY OF LITERATURE INDICATES THAT COLOR, IN BOTH
ITS HUE AND CHROMA, AFFECTS OUR BEHAVIOR. THIS IS AN OLD BELIEF,
BEST EXEMPLIFIED BY KNUTE ROCKNE'S HAVING PAINTED THE LOCKER ROOM
FOR VISITING FOOTBALL TEAMS BLUE, WHILE USING A BRIGHT RED IN THE
LOCKER ROOM OF THE FIGHTING IRISH. ROCKNE ATTRIBUTED THE SUCCESS
OF HIS TEAMS, IN PART, TO THIS PAINT SCHEME (10, PP 17).

A MORE RECENT EXPERIMENT NOTED THE TRUTH OF THIS PARTICULAR
OLD WIVE'S TALE BY EXPOSING SUBJECTS TO RED AND BLUE LIGHTS OF
VARIOUS INTENSITIES. THE EXPERIMENTERS CONCLUDED THAT, INDEED,
THE RED LIGHTS PROMOTED TENSION AND EXCITEMENT, THE BLUES
PROMOTED A RELAXED BEHAVIOR {11, PP 389).

THE RECOMMENDATIONS FOR CLASSROOMS ARE FOR LIGHT TINTS OF
REDS, BLUES AND YELLOWS. FURTHER, IT IS NOTED, THAT PASTELS
PROMOTE A MORE ACCURATE SENSE OF, TIME; 'COOL' HUES ARE
APPROPRIATE FOR ROUTINE LEARNING TASKS; LIGHTER COLORS MAKE A
SPACE APPEAR LARGER: NEUTRAL COLORS ARE SUITABLE FOR SPACE
OCCUPIED FOR LONG PERIODS OF TIME; VIVID COLORS SHOULD BE USED IN
AREAS WHERE STUDENT MOVEMENT IS TO BE ENCOURAGED (8, PP 29).
ADDITIONALLY, COOLER HUES SHOULD BE USED IN SOUTH FACING ROOMS,
WARMER COLORS IN NORTH FACING ROOMS (8, PP 18).

INTERNAL ENVIRONMENT

IT HAS BEEN SHOWN IN AN EDUCATIONAL FACILITY LABORATORIES
REPORT THAT A CLIMATICALLY CONTROLLED ENVIRONMENT IS SIGNIFICANT
IN THE LEARNING PROCESS. THE REPORT INDICATED A MEASURARBLE AND
POSITIVE EFFECT IN THE CONTROL GROUP, WHICH EXHIBITED GREATEFK
MAZE COMPLETION, HIGHER PERCENTAGE OF MATH SOLUTIONS, IMPROVED
REASONING AND BETTER CLERICAL TASKING (8, PP 33). ANOTHER STUDY
SHOWED A MARKED DECREASE IN READING COMPREHENSION WHEN THE ROOM



TEMPERATURE 'WAS INCREASED ABOVE 77 DEGREES.

As A RULE-OF-THUMB: HIGH AMRIENT TEMPERATURES SHOULD BE HELD
AT ABOUT 68-70 DEGREES MEASURED 30" ABOVE THE FLOOR; COOLING
LEVEL SHOULD BE WITHIN 2-3 DEGREES OF THE HIGH; TEMPERATURE AT ©
FEET ABOVE THE FLOOR SHOULD BE WITHIN 3 DEGREES OF FLOOR TEMPERA~—
TURE,(8,-PPR 34).

HUMIDITY LEVELS SHOULD BE HELD BETWEEN 30% AND 50%. HIGHER
HUMIDITY LEVELS RESULT IN LETHARGY CAUSED BY SLOwW BODY
EVAPORATION
RATE, WHILE LOWER LEVELS RESULT IN INCREASED ILLNESS AND LOST
SCHOOL DAYS DUE TO INCREASES IN RESPIRATORY PROBLEMS (8, PP 30).

VENTILATION RATES ARE RECOMMENDED AT A MINIMUM/ OF 40 FEET PER
MINUTE FOR NON-MECHANICALLY CONTROLLED BUILDINGS (8, PP 17). ONE
SOURCE STATES THAT VENTILATION IS BETTER PROVIDED THROUGH
MECHANICAL SYSTEMS THAN THROUGH OPEN WINDOWS (10, PP 25). THIS
MEANS THAT THE EXPLORATION OF PASSIVE SYSTEMS WILL REQUIRE
PROVISION FOR VENTILATION BY MEANS OTHER THAN 'SIMPLE WIND'.

AN IMPORTANT ISSUE OFTEN OVERLOOKED IN VENTILATION PLANNING AND
DESIGN IS THE CLEARING OF THE AIR DUE TO INTERNAL POLLUTION,
WHICH IS FPARTICULARLY IMPORTANT IN THE HIGH DENSITY ENVIRONMENT
OF AN ELEMENTARY SCHOOL (8, PP 25). : .

VENTILATION, AS COOLING AND HEATING, CANNOT BE EXPECTED TO
MAKE EVERYONE IN THE CLASSROOM COMFORTABLE. AT ALL TIMES. THIS IS
BECAUSE CHILDREN, DUE 70O ‘A HIGHEKR METABOLISM, WILL TYPICALLY FEEL
WARM OR COMFORTABLE IN THE SAME SFACE WHERE AN ADULT WILL FEEL
cOOL (8, PP 25): 3
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FROM THE PERIOD OF 3 SEPTEMBRER, 198Z, UNTIL 17 NOVEMBER,
1962, I WORKED AT MORNING STAR ELEMENTARY SCHOOL TO,OBSERVE THE
STAFF AND STUDENT/USAGE AND REACTION TO THE BUILDING. IN AN
AGREEMENT BETWEEN MYSELF, DR. BRyan DUNN OF THE SCHOOL DISTRICT,
AND Ms. NONNIE HUGHES, THE PRINCIPAL OF MORNING STAR, I was
ALLOWED TO ASSIST IN FOUR CLASSROOMS, MUCH IN THE MANNER OF AN
EDUCATION MAJUOR PARA—-PROFESSIONAL.

I ALTERNATED FOUR CLASSROOMS,. SELECTED TO PRESENT THEIR ONLY
WINDOWS TO THE FOUR CARDINAL DIRECTIONS. BY SHIFTING WINGS AND
MORNING/AFTERNOON PERIODS, I WAS ABLE OVER A& PERIOD OF TIME TO
OBSERVE THE/NATURAL LIGHT OF EACH ROOM AT VMARIOUS TIMES OF DAY,

THESE OBSERVATIONS ARE CULLEU FROM MY ROUGH NQTES (1Z}.

TECHNOLOGY OESERVATIONS

THE BUILDING IS A LOW ENERGY USER DUE TO ITS HIGH TECHNOLOGY
HVAC DESIGN. IT IS TIGHTLY SEALED AND HAS A VERY EFFICIENT BOILER
PLANT FOR HEATING (RATED S8%). ADMINISTRATIVE POLICY IS THAT
WINDOWS ARE NOT TO BE OPENED AS IT WILL LOWER HVAC SYSTEM
EFFICIENCY.

NO MECHANICAL COOLING IS PROVIDED.

ARTIFICIAL LIGHTING IN THE CLASSROOMS CONTAINS THREE TUBES IN

AYFIXTYURE; " SWITCHABLE IN(SETFSOF, T3k (ORYS .

THE STAFF PERCEIVES THE AIR SUPPLY AS TEMPERATURE CONTROLLED
BUT /NOT\-AS REFRESHEP~

LIVABILITY OBSERVATIONS

IN THE CLASSROOMS, WINDOW PLACEMENT IN ONE CORNER OF EACH
ROOM CAUSES DARK POCKETS OF SHADOW UNDER NATURAL LIGHTING
CONDITIONS. THE RELATIONSHIP BETWEEN WINDOW/AV SCREEN AND WHITE
MARKER BOARD IS SUCH AS TO CREATE A BAD GLARE CONDITION, THIS
OCCURS EVEN IN THE NORTH CLASSROOM. CUBBIES ARE NOT INCLUDED FOR
TIMES OF“DESIRED PRIVACQY IBY - THESSTUDENTS , WHQ GREATETHEIR OWN BY.
USENG "THE+ LOCKER. SPACE )" CORNERS, THEY CORRIDOR COLUMNS-OUTSIDE THE
DOORS AND THE 'TROPHY CASES' IN THE CORRIDORS WHICH WERE LEFT
UNGLAZED UPON COMPLETION OF CONSTRUCTION. ONE TEACHER REMOVED THE
LOWER SHELVING IN THE LOCKER SPACE STORAGE AREA TO CREATE CUBRIES
FOR(THE-  STURDENTS.

ONE PARENT COMPLAINED OF THE HIGH TECHNOLOGY NATURE OF THE
GIRLS TOILET; IT CONTINUALLY SELF FLUSHES DURING USE. FOR SMALLER
GIRLS, K/1, WHO TEND DUE TO THEIR SIZE 70O SIT LOWER IN THE SEAT
THIS MEANS THEY ALWAYS GET WET. CONSEQUENTLY, THERE IS NORMALLY A
LINE-OF..SMALL GIRLS TO-USE- THE “HANDICARPED | STALK WHICH -IS
MANUALLY OPERATED.

NOISE CONTROL THROUGHOUT THE BUILDING wWAS IMPRESSIVE,
ESPECIALLY GIVEN THE HARD NATURE OF THE WALL SURFACING MATERIALS.



THIS CONDITION PREVAILED EVEN IN THE GYMNASIUM. ALL FOUR TEACHERS
COMMENTED ON THE CONDITION. SPEECH. CONVERSELY, TRAVELLED WELL IN
ALL AREAS OF THE SCHOOL, WITHOUT REVERBERATION OR ECHO, AND WITH-
QUT SPEAKING LOUDLY ! ‘

COLOR SELECTION THROUGHOUT WAS IN KEEPING WITH THE RESEARCH
"THAT I HAVE JUST COMPLETED. THREE OF THE TEACHERS NOTED THAT, THE
STUDENTS HERE SEEMED TO BE QUIETER IN THEIR BEHAVIOR THAN LAST
YEAR AT EMERSON.
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FINDING AND DISCOVERING

IF youU DO/ NOT EXPECT THE UNEXPECTED,) YOU WILL NOT, FIND IT FOR
IT IS HARD TO FIND AND DIFFICULT. FOR THE MANY DO NOT UNDERSTAND
SUCH THINGS WHEN' THEY MEET WITH THEM; NOR HAVING LEARNED DO THEY
COMPREHEND, THOUGH THEY THINK THEY DO.

THE REMAINING FRAGMENTS
HERACLITUS



ANALYSIS

S HTE

THE SITE IS LOCATED ON THE WEST SIDE OF THE SOUTH END OF
LINKHORN BaAY IN VIRGINIA BEACH, VA., ABOUT 3 MILES WEST OF THE
OPEN ATLANTIC OCEAN.

THE SITE IS BORDERED ON THE NORTH BY A SERVICE ROAD ALONG THE
SIDE OF US-58, THE OTHER SIDE OF THE HIGHWAY BEING DENSE TREES.
ON THE WEST, THERE ARE HEAVY BUSHES AND HEDGES, ON SITE, WHICH
BLOCK VIEWS BOTH ON AND OFF THE SITE. A STREET IS JUST BEYOND THE
SHRUBBERY. THE EAST OF THE SITE IS8 LIKE THE WEST. TO THE SOUTH,
THE BOUNDARY IS LINED WITH 30-40 FOOT TREES, BACKED BY 3-STORY
CONDOMINIUMS . THE SITE IS THEREFORE ESSENTIALLY REMOVED FROM THE
CONTEXT VISUALLY AND AURALLY, AND IS CUT OFF FROM LIGHT WINDS AT
THE GROUND LEVEL (13, 14).

SITE ELEVATION RANGES FROM 8' AT THE NW CORNER TO 2' AT THE
SE CORNER. A STEEP DITCH RUNS THROUGH THE TREES ALONG THE SOUTH
BOUNDARY, IT NORMALLY ONLY CARRIES WATER FOLLOWING MODERATE TO
HEAVY RAINS (13, 14). GROUNDWATER ON THE SITE IS FOUND AT ABOUT
1', AND VARIES 1 TO 2 FEET DURING THE ANNUAL CYCLE OF TIDES AND
PRECIPITATION (15). WATER TABLE TEMPERATURES ACHIEVE STEADY STATE
AT 55-60 DEGREES AT AN ELEVATION OF ABOUT —-20/25 FEET ACROSS THE
ENTIRE SITE (15).

CLIMATE

THE PREVAILING CLIMATE IN VIRGINIA BEACH IS BEST DESCRIEBED AS
MILD AND TEMPERATE. WINDS AND SUN ARE AVAILABLE IN ABUNDANCE
THROUGHOUT THE YEAR. THE SITE CLIMATIC DATA INDICATE 3300 HEATING
DEGREE DAYS, AND 1800 COOLING DEGREE DAYS. WINDS ARE SW/NE FOR 11
MONTHS OF THE YEAR. PRECIPITATION, IN THE FORM OF HEAVY FOG, DOES
EXIST IN SUFFICIENT QUANTITIES TO RE NOTED. HUMIDITY LEVELS ARE
HIGH YEAR AROUND (3).

PROGRAM
IN ORDER TO AVOID THE TIME NECESSARY TO 'MAKE-UP' A PROGRAM

FOR THE THESIS I HAVE USED THE BOZEMAN SCHOOL DISTRICT 7 PROGRAM
FOR MORNING STAR ELEMENTARY SCHOOL (1©).
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DESIGN GOALS

GENERAL

BASED ON THE RESEARCH CONDUCTED THE DESIGN GOALS THAT I SHALL
USE TO EXPLORE THE TECHNOLOGY/LIVABILITY RELATIONSHIP ARE THOSE:
SUSTAINABILITY, EDUCATIONAL LAYERING, AFTER HOURS COMMUNITY USE,
MINIMAL ENVIRONMENTAL TECHNOLOGY, AND MAXIMUM LIVABILITY AS USED
IN THE WORKING DEFINITION.

SRECIETEC
LIVABILITY

] sSHALL SEEK A FLEXIBLE PLAN, AS A BALANCE BETWEEN THE GOOD
AND. BAD POINTS OF OPEN AND CLOSED PLANNING IN THE TYPICAL CLASS-—
ROOMS. I WILL PLACE AREAS IN THE CLASSROOM THAT PROVIDE FOR
STUDENT - AND ' TEACHERY PRIVACY - TO ALLEVIATE THE OVERCROWDEBRAFEELING
OF NEVER GETTING AWAY.

LIGHT WILL BE PROVIDED. BY BOTH :FENESTRATION AND CLERESTORIES.
ALL LIGHT ENTRY POINTS ARE TO HAVE THE CAPABILITY OF DARKENING TO
PREVENT GLARE, AND TO ALLOW USE OF AV EQUIPMENT. AS MUCH NATURAL
LIGHT "AS POSSIBLEL WED) "BE USED\TOTENHANCE - 'COLORS _AND  THE -SENSE OF
THE. PASSINGHOF : THE DAY,

COLORS WILL BE SELECTED FOR HUE AND CHROMA TO ENHANCE QUIET
BEHAVIOR PATTERNS.

EDUCATIONAL LAYERING, A LIVABILITY ISSUE SPECIFIC TO SCHOOL
DESIGN, WILL BE DONE TO PROMOTE HOLISTIC LEARNING BOTH,IN AND OUT
OF THE CLASSROOM. THIS LAYERING, IN THE BUILDING, WILL OCCUR IN
THE CIRCULATION SPACES; OUTSIDE IT WILL OCCUR ON EXTERIOR DECKS
AND THE PLAYGROUND (18).

TECHNOLOGY

TECHNOLOGICAL ISSUES WILL BE ADDRESSED BY THE MAIN CONCEPT
OF MINIMAL. SUCH TECHNOLOGY AS PROVES NECESSARY TO MAINTAIN THE
DESIRED CLIMATIC CONDITIONS WILL BE IN ADDITION TO THE USE OF THE
PASSIVE STRATEGIES DISCUSSED EARLIER.

HEATING IS TO BE PROVIDED BY DIRECT SOLAR GAIN, VENTILATION
BY “WINDIEFFECTSS BOTH :OF, THESE #T0- BE- HOUBEDy EIN XTHE RQOF - OF ~THE
STRUCTURE' SO THAT ALL CLASSES, NORTH OR.SOUTH, MAY HAME A COMMON
MEANS OF ACCOMPLISHING THEM. I WILL USE THE STEADY STATE GROUND
WATER TEMPERATURE AS THE PRIMARY COOLING MEANS, PUMPING THROUGH A
SYSTEM THAT SENDS THE WATER THROUGH 4 LIQUID/AIR HEAT EXCHANGER
THEN RESINJECTS URP STRATA SO THAT IT MAY NATURALLY PERCOLATE. BACK
TO THE SUCTION WELL, I HAVE! BEEN-INFORMED THAT THIS'\ CONCEPT HAS
RECENTLY COME INTO WUSE IN THE VIRGINIA BEACH AND NORFOLK AREAS
(17). DEHUMIDIFICATION WILL BE THROUGH LIQUID DESICCANTS FPLACED
UNDER THE BUILDING IN A VOLUMETRICALLY LARGE PLENUM (3).
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passive Solar Design Tool (UERG MOCK-UP DEI

SOLARS .2

Scheme 4: SOUTH CLASS NINE MONTH | |-

Peak
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e Solar Des

BAR CHART: PEAKS
scheme 4: SOUTH CLASS NINE MONTH

INFILTRATION
wn TOTAL e

sign Tool (UERG MOCK-UP DEC 92) UCLA &/24/93 9:32

Project Title:
Building Type:
Climate Data :

MATOAKA BASECASE
ELEMENTARY SCHOOL
VIRGINIA BEACH VA

Units = BTU/HOUR Peak Loss Peak Gain
-228?.7 8375.9
-1382.3 3786.7

-356.7 593.8
-1869.9 3481.6
.8 8
-2788.5 2968.8
-2042.5 1999.1
.8 8
-2891.7 1343.6
-2168.9 1868.9
.8 .8
.8 .8
.8 5184.6
.8 748.7
.8 12600.0
-1287.7 563.4
-11522.8  28875.6
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salar Design Tool (UERG MOCK UP DEI

Project Title

PERFORMANCE SUMMARY Building Type
Scheme 4: SOUTH CLASS NINE MONTH Climate Data

92) UCLA /24793
MATOAKA BASECASE
ELEMENTARY SCHOOL

8:33

2+ passive

SCHEME &

SF Total Floor Area — nennennen
SF Total Glazing Area = 14856.000
sF Total South Glazing Area : 5520.000
SF Total Roof + Skylight Area — 73150.000
SF Total Wall + Window Area s— m— 38664 .000
BTUH/SF/DEG.F AVG. Roof U-value ' .50
BTUH/SF/DEG.F AVG. Wall U-value ' .287
BTUH/SF/DEG.F Heat Loss Factor ' .223
BTUH/SF Normalized Heat Loss | -6.901
KBTUH Design Heat Loss (K=1000) © -1009.415
KBTUH Peak Hour Total Heat Loss ! -310.955
KBTUH Peak Hour Total Heat Gain O 1321.297
PERCENT Window Area/Floor Area ' 10.156
PERCENT South Glazing/Floor Area ' 3.77%
PERCENT Mon-South Glazing/Floor | 6.382
DEG.F Balance Point TEMP. No-Sun ' a7.307
40.013

DEG.F Balance Point TEMP. In-Sun '
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yolar Design Tool (UERG DEC 92) UCLA /28793 B:37
MATOAKA BASECASE
ELEMENTARY SCHOOL

SOLARS .2: passive

scheme 5: SOUTH NINE MOD HIGH

Peak Average
85.98 ' " S — 80.54
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»
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sign Tool (UERG MOCK-UP DEC 92) UCLA N&/24/93

Project Title: MATOAKA BASECASE

Solar De¢

Passive 8:39 ]

SOLARS .2

BAR CHART: PEAKS Building Type: ELEMENTARY SCHOOL
s R ED G SR W e
annual Peaks - i
i -2885.1  18862.8
VEST WINDOV i SR '_“.‘,},; ig;;
NORTH WINDOW 1 ¥ i
PasT VINDOV - -1481.2  4828.6
SKYLIGHT i 8 "
U E|:j TRe s
VEST VALL -17%. .
8 8
NORTH WALL (11
-1845.6  1204.4
4 - L[] -2168.9  1889.9
FLOOR (RAISED) | .: 8
SLAB ON GRADE i 2 a8
la’elum [:l:l 8 748.7
ocunns"'m 8 12800.8
INFILTRATION ‘ -1282.7 563.4
- TOTAL w= - -12247.8 32525.7
Note that annual peaks do wot all occur on the same month and hour
antiani®

e e e i -



- passive Solar (l.-'.lgn Tool (UERE MOCK-UP DEC 92) ucLa

Project Title: MATOAKA BASECASE

K/28/93

B:h0

PERFORMANCE SUMMARY Building Type: ELEMENTARY SCHOOL
Scheme 5: SOUTH NINE MOD HIGH Climate Data : VUIRGINIA BEACH va

SCHEME S
SF Total Floor Area I LT T —
SF Total Glazing Area C 14856. 000
SF Total South Glazing Area i 5520.000
SF Total Roof + Skylight Area 73140.000
SF Total Wall + Window Area L ' 38664 . 000
BTUH/SF/DEG.F AVUG. Roof U-value ' .50
BTUH/SF/DEG.F  AVG. Wall U-value ' .523
BTUH/SF/DEG.F Heat Loss Factor ' .278
BTUH/SF Normalized Heat Loss I -8.632
KBTUH Design Heat Loss (K=1000) C -1262.709
KBTUH Peak Hour Total Heat Loss ! -500.168
KBTUH Peak Hour Total Heat Gain U 1516.122
PERCENT Window Area/Floor Area | 10.156
PERCENT South Glazing/Floor Area | 3.77%
PERCENT Mon-South Glazing/Floor -5
DEG.F Balance Point TEMP. Mo-Sun ' 54.158
DEG.F Balance Point TEMP. In-Sun ' ¥.a08
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Passive Sola llr".l'JH ool (UERG MUOCK-UP DEC 92) utia B/28793 B:Rk3

MATOAKA BASECASE
ELEMENTARY SCHOOL
VIRGINIA BEACH va R
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(UERG MOCK-UP DEC 92) uUCLA R/28/93 B:ns

Project Title: MNATOAKA BASECASE

2: Passive Solar Design Tool

PERFORMANCE SUMMARY Building Type: ELEMENTARY SCHOOL
scheme 6: SOUTH NINE MOD LOW Climate Data : VIRGINIA BEACH v

SCHEME 6

SF Total Floor Area S—————— LLTTrTr T
SF Tetal Glazing Area & 14856.000
SF Total South Glazing Area . 5520.000
SF Total Roof + Skylight Area [ 73140.000
SF Total Wall + Window Area C = 34664000
BTUH/SF/DEG.F AVG. Roof U-value ' .50
BTUH/SF/DEG.F AVG. Wall U-value ' .523
BTUH/SF/DEG.F Heat Loss Factor ! .278
BTUH/SF Normalized Heat Loss I -8.632
KBTUH Design Heat Loss (K=1000) U -1262.709
KBTUH Peak Hour Total Heat Loss ! -463.081
KBTUW Peak Hour Total Heat Gain 0 1000005
PERCENT Window Area/Floor Area | 10.156
PERCENT South Glazing/Floor Area | 3.77%
PERCENT MNon-South Glazing/Floor | 6.382
DEG.F Balance Point TEMP. No-Sun | 58.158
41.615

DEG.F Balance Point TEMP. In-Sun |

TT s WEATIMG e PO TME $a caa enlit NITPHT NF HUAR fav anu Antiand



‘ [T

3 1762 10181404






