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KEY TO SYMBOLS

+ Earth Temperature Array Thermocouple
. Surface Temperature Thermocouple or Thermocouples in Rakes
a Heat Flux Meter
i Naturally Aspirated Air Temperature Thermocouple
O Comfort Sensor Station
/.  Wall Temperature Rake
© Pyranometer
OH 1 Mechanically Aspirated Wet Bulb/Dry Bulb
®  Pyrgeometer

SENSOR READ OUT ABBREVIATIONS
AT Earth Temperature Array Thermocouple
BT Rockbed Thermocouple

9

Comfort Sensor Station Thermocouple

=

Dry Bulb Thermocouple

A

Rock Embedded Thermocouple

=
=

Liquid Wall Thermocouple

Naturally Aspirated Air Temperature Thermocouple
Wall Temperature Rake Thermocouple
Surface Temperature Thermocouple
Test Terminal Thermocouple

Wet Bulb Thermocouple

Wind Direction

Heat Flux Meter

Pyrgeometer

Pyranometer

Test Terminal Millivolt

Continuous Air Velocity Meter

# 5§ 2 2 8 B B 3 9 9 8 &

Wind Speed






SENSOR NAMES AND LOCATIONS — AMBIENT CONDITIONS

READ OUT NO. LOCATION FIGURE NO.
9Ws001 WIND SPEED EAST
9AZ001 WIND DIRECTION EAST 1
9Ws002 WIND SPEED WEST
9AZ002 WIND DIRECTION WEST
9AT099
9AT100
9AT101 WEATHER STATION EARTH TEMP ARRAY l1&2
9AT102
9AT103
9AT104
9WT006 WEATHER STATION WET BULB 1
9DT006 WEATHER STATION DRY BULB

SENSOR NAMES AND LOCATIONS — DATA ACQUISITION BUILDING

READ OUT NO. LOCATION FIGURE NO.

0CT001
0CT002
0CT003
0CT004
0CT005 COMFORT SENSING STATION 3&10
0CT006
0CT007
0CT008
0CT009

0ST001 FLOOR SURFACE TEMP-COMFORT STATION 3&16
0ST002 CEILING SURFACE TEMP-COMFORT STATION 4

ORT001

ORT002

ORT003 EAST WALL~2 FT HEIGHT 7 &11
ORTO04 BLOCK CORE-TEMP RAKE

ORT005

ORT006

ORTO07

ORT008

ORT009 EAST WALL~2 FT HEIGHT 7 &11
ORTO10 BLOCK WEB-TEMP RAKE

ORTO11

ORTO12

ORTO013

ORT014

ORTO15 EAST WALL—6 FT HEIGHT 7 & 12
ORT016 BLOCK CORE-TEMP RAKE

ORTO17

ORT018




READ OUT NO. LOCATION FIGURE NO. .
ORTO19
ORT020
ORTO21 EAST WALL~6 FT HEIGHT 7 & 12
ORT022 BLOCK WEB-TEMP RAKE
ORT023
ORT024
0ST003 EAST WALL SURFACE TEMP-SOUTH SIDE-2 FT HEIGHT
0ST004 EAST WALL SURFACE TEMP-SOUTH SIDE-6 FT HEIGHT 7
0ST005 EAST WALL SURFACE TEMP-NORTH SIDE-10 FT HEIGHT
ONTO001 AIR TEMP EAST WALI~6 FT HEIGHT
ORT025
ORT026
ORT027 NORTH WALL~2 FT HEIGHT 6 & 13
ORT028 BLOCK CORE-TEMP RAKE
ORT029
ORT030
ORTO31
ORT032
ORTO033 NORTH WALL~2 FT HEIGHT 6 & 13
ORT034 BLOCK WEB-TEMP RAKE
ORT035
ORT036
ORTO037
ORT038
ORT039 NORTH WALL-6 FT HEIGHT 6 & 14
ORTO040 BLOCK CORE-TEMP RAKE
ORT041
ORT042
ORTO043
ORT044
ORT045 NORTH WALL~6 FT HEIGHT 6 & 14
ORT046 BLOCK WEB-TEMP RAKE
ORT047
ORT048
ORT049
ORTO50 INTERIOR (STORAGE ROOM) WALI~4 FT HEIGHT 6 & 15
ORTO51 BLOCK CORE-TEMP RAKE
ORT052
0ST006 WEST WALL SURFACE TEMP-2 FT HEIGHT
0ST007 WEST WALL SURFACE TEMP-4.5 FT HEIGHT 9
0ST008 WEST WALL SURFACE TEMP-7 FT HEIGHT
0ST009 FLOOR SURFACE TEMP-SOUTH 3
0ST010 SOUTH WALL SURFACE TEMP-2 FT HEIGHT
0sT011 SOUTH WALL SURFACE TEMP-4.5 FT HEIGHT 8
0ST012 SOUTH WALL SURFACE TEMP-7 FT HEIGHT
0AT001
0AT002
OAT003 EARTH TEMP ARRAY-BELOW COMFORT STATION 3&16
O0AT004
0AT005

0AT006




READ OUT NO. LOCATION FIGURE NO.

Owrool AIR CONDITIONER INTAKE-WET BULB

0DT001 AIR CONDITIONER INTAKE-DRY BULB 6
O0wWT002 AIR CONDITIONER EXHAUST-WET BULB

0DT002 AIR OONDITIONER EXHAUST-DRY BULB

OHF001 HEAT FLUX--COMFORT STATION-FLOOR 3 & 16
OHF002 HEAT FLUX-COMFORT STATION-CEILING 4
OHF003 HEAT FLUX-EAST WALL~6 FT HEIGHT 7
OHF004 HEAT FLUX-NORTH WALI—6 FT HEIGHT 6
OPMOO1 LI-OOR PYRANOMETER-SOUTH WINDOW 8
0PMO02 LI-OOR PYRANOMETER-SOUTH CLERESTORY

OPMOO3 LI-COR PYRANOMETER-NORTH WINDOW 6
0PM004 PSP PYRANOMETER-ROOF

OPMO05 SHADOW-BAND SBS PYRANOMETER—-ROOF 5
0PG001 TEST-PYRGEOMETER

0PG002 PYRGEOMETER-ROOF

0PG003 TEST-PYRGEOMETER

0TMOO01 TEST MILLIVOLT

0TTO001 TEST THERMOOOUPLE
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BUILDING ENVELOPE DETAILS -
DATA. AQUISITION BUILDING

11 cm TAICK CONCRETE BLOCK- FILLED WITH
CONCRETE GROUT (TOTAL WEIGHT = 2,16 gms /cv.cm.)

2D
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v

5.1 cm THICK POLYSTYRENE BEAD BOARD
INSLULATION GLLED 10 CONCRETE BLOCK-

0.9

~0% cm TRICGKL INSUL-FLEX STUCO RE-INFORCED
WITR FIBERGLASS MESH , LIGHT PEACH COLOR

QAN

, .
[ " .
. .
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X/
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TYPICAL CONCRETE BLOCK WALL

A@f‘?b{ BUILT UP ROOFING , PAINTED WHITE

.o cm PLYWOOD
—2x10's (B.lem x 25.4cm) , 6l cm. oc.
22.9 cm FIBERGLASS BATT INSULATION
(l.’b cm DRYWALL

TYPICAL ROOF DETAIL

NOTE : EXTERIOR DOORS ARE SHEATHED IN METAL AND RAVE
APPROXIMATELY 198" (4.1 cm) URETRANE INSULATION IN CORE .

NORTH WINOOWS ARE WOOD FRAME , DouBLE GLAZED

SOUTR FACING CLERESTORY WINDOWS ARE METAL FRAME,
DOUBLE- GLALED

SOUTH FACING GROUND LBVEL WINDOWS ARE KLOS - 2-SINGLE -
GLAZED WINDOWS LOCATED ~ 6" APART [N SEPARATE METAL
(ALUMINUM) FRAMES. DULO-TONE (DARK TOP , WH ITE BOTTOM) BUNDS
LocaTED BETWEEN WINDOWS.
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¢ B<—PRY BULD TEMP.
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COMFORT SENSGING STATIONS
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To DAS.

UoE 24 GLuAGE PARE
THERMOCOLFPLE

DRY BULE TEMPERATURE STATION , NATURALLY

POPIRATED — Use ON FLOOR T0 CEILING COMFORT STA-
TIONS , AND ADJIACENT TO ALL REAT ELULX MTRS.

PLASTIC PEN TUBE
\2 GLUE

ol
—

A > To P.AS.
THERMOCOUPLE

LOUTED IN CENTER
OF &PHERE |1/2"
PETOND END OF
TueeE

&—é" DIAMETER COPPER.
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“NEXTEL" FLAT BLACK-
PANT, € ==.98

GLOBE THERMOMETER,
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REAT FLUX METER —

\
GIETOR. NEAT
et /Efﬁﬁ ngPODND
PEHIND METERS
(DON'T LET IT y
\4 DOZE OUT AROUND
EDGES) <~ DRY WALL JOINT
COMPOUND AROUND
ED&ES
ADOBE CONCRETE OR
WALLS MASONRY

P
-

EXTRA DRY WALL
COMPOUND OVER
C ORNERZ

THERMOCOUPLE PLALEP UNDER
HEAT FLUX METER , WHERE
REQVIRED

NOTE: MEASURE THE

PRY BULBE TEMPERATURE
PPIACENT TO ALL

HEAT FLOX MBTERS /
PAINT ReaT FLUXM

WYWALL COMPOUND

METER SAME COLOR A5
WALL OR. FLOOR.

WALL ¢ FLOOR HEAT FLUX METER.
INGTALLATION

28



72X Joero
ROOFING
" BATT INGULATION

¢
ORI, )
(rccess
FANEL

kHE/’\T FLUX METER

SILICONE REAT
TRANGFER COMPOUND

ALTERNATE 1

N

k: HEAT FLUX METER

DRYWALL JOINT COMPOUND
ALTERNATE + 2

NOTES: APPLY SILICONE HEAT TRANSPEER, TO REMOVE METER,,
COMPOUND TO CEILING 4 To METER.. GENTLY ¥PRY OFF
THEN PRESS TOGETHER ANpD WITR DULL EDGED
SRLEEZE OUT EXCESS, SMOOTH JOINT TooL. |F DIFFICULT
PETWEEN METER 4 CEILING. APPLY

TO REMOVE, SAW
DRYWALL COMPOUND AROUND ED6ES OUT DRYWALL %
OF METER..

PATCH HOLE.

CEILING HEAT FLUX METER
INSTALLATION
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TC WIRE

CUT GROOVE (v'g"-%"
DEEP) IN MASONRY
CEMENT IN THERMO -
COUPLE 2 WIRE UZING

A PORTLAND CEMENT -
ACRYLIC GLUE MIYTURE.
PAINT SAME COLOR AS
WALL .

LOCATE TRERMOCOUFPLE
OVER BLOCK CORE.

SURFACE TEMPERATURE
THRERMOCOUPLE INSTALLATION
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To UAD

EFOXY CEMENT (W/Ros%

EFOXY GLUE NO.|79) ENTIRE
EXPOSED LENGTR OF ]
THERMOCOUPLE

ATTACR TRERMOCOUPLE W/
PVC CEMENT (LOLVENT TYPE)

2 ROLD IN PLACE UNTIL
oET

¥

1
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PVC FlPE |
|

l

l

|

I

l

I
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|

ELEVATION ;

|

i“L

N5

’ (10 T WIRED)

NOTE: EACH THERMOCOUPLE
LOCATION GRALL RAVE Z
THeERMOCOUPLEZ (1 1o A
HPARE) .

SPACE THERMOCOVFPLES
ACCORPING TO LOCATIONS

— TC (2) INOICATED IN TRE TEXT.

‘“ PVC
TURE,FILL
W/@AND

% oo

N z0Gn TYPET

THERMO -
coupLeS (2)

PLAN

e (2)

|

EARTA TEMPERATURE SENSOR ARRAY
(GINLAE. TO TROZE DSED AT TRINITY UNIVERGITY)
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EXTERIOR

&
= =i
9
T LI-COR STRUCTURE
ﬁi PYRANOMETER INTERIOR.

PLAN VIEW

NOTE ' LOCATE FPYRANOMETER ONE FOOT FROM GLASS AND
AT THE MID-POINT OF A QINGLE FPANE OF GLASS

LI-COR PYRANOMETER [NSTALLATI|ON
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SENSOR LOCATIONS AND INSTALLATION

Structure One
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KEY TO SYMBOLS

Earth Temperature Array Thermocouple
Surface Temperature Thermocouple or Thermocouples in Rakes
Heat Flux Meter
Naturally Aspirated Air Temperature Thermocouple
Comfort Sensor Station
Wall Temperature Rake
Pyranometer
Mechanically Aspirated Wet Bulb/Dry Bulb
Continuous Air Velocity Meter
Soil Moisture Sensors

SENSOR READ OUT ABBREVIATIONS

Earth Temperature Array Thermocouple

BT

2

=

3

e
=

Rockbed Thermocouple

Comfort Sensor Station Thermocouple

Dry Bulb Thermocouple
Rock Embedded Thermocouple

Liquid Wall Thermocouple

Naturally Aspirated Air Temperature Thermocouple
Wall Temperature Rake Thermocouple

Surface Temperature Thermocouple

2 2 8 B B 3 8349 8 7

Test Terminal Thermocouple
Wet Bulb Thermocouple

Wind Direction

Heat Flux Meter

Pyrgeameter

Pyranometer

Test Terminal Millivolt
Continuous Air Velocity Meter

Wind Speed
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READ OUT NO.

SENSOR NAMES AND LOCATIONS — STRUCIURE ONE

LOCATION

FIGURE NO.

1CT011
1CT012
1CT013
1CT014
1CT015
1CT016
1CT017
1CT018

QOMFORT SENSING STATION-SOUTH ROOM

1&12

1NT002

AIR TEMP WEST WALL—4 FT HEIGHT

1RT053
1RTO054
1RT055
1RT056
1RT057
1RT058
1RT059
1RT060
1RTO61
1RT062

WEST WALL—4 FT HEIGHT
ADOBE~TEMP RAKE

9 & 16

1ST012

FLOOR SURFACE TEMP-SOUTH ROOM QOMFORT STATION

1AT007
1AT008
1AT009
1ATO10
1AT011
1AT012

EARTH TEMP ARRAY-BELOW SOUTH COMFORT STATION

1ST013
1ST014
1ST015

WEST WALL SURFACE TEMP-SOUTH SIDE-2 FT
WEST WALL SURFACE TEMP-SCUTH SIDE-6 FT
WEST WALL SURFACE TEMP-NORTH SIDE-4 FT

1ST016
1ST017
1ST018

NORTH WALL SURFACE TEMP-WEST ROOM-2 FT
NORTH WALL SURFACE TEMP-WEST ROOM—-4 FT
NORTH WALL SURFACE TEMP-WEST ROOM-6 FT

1CT019
1CT020
1CT021
1CT022
1CT023
1CT024
1CT025
1CT026

COMFORT SENSING STATION-NORTH ROOM

1s&13

15T019

FLOOR SURFACE TEMP-NORTH ROOM COMFORT STATION

1RT063
1RT064
1RT065
1RT066
1RT067
1RT068
1RT069
1RTO70
1RTO71
1RT072

NORTH WALL~4 FT HEIGHT
ADCBE-WALL RAKE

6 & 17
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READ OUT NO. LOCATION FIGURE NO. -
157020 NORTH WALL SURFACE TEMP-MIDDLE ROOM-2 FT 6
1ST021 NORTH WALL SURFACE TEMP-MIDDLE ROOM—6 FT
1RTO73
1RT074
1RTO75 INTERIOR WALL-MIDDLE ROOM-4 FT HEIGHT 10 & 18
1RTO76 ADOBE-WALIL RAKE
1RTO77
1RTO078
1RTO79
157022 INTERIOR WALL SURF TEMP-MIDDLE RM~NORTH SIDE-2 FT 10
157023 INTERIOR WALL: SURF TEMP-MIDDLE RM~-NORTH SIDE-6 FT
1RT080
1RTO81
1RT082 INTERIOR WALL-EAST ROOM-4 FT HEIGHT 10 & 19
1RT083 ADOBE-WALIL: RAKE
1RT084
1RTO85
1RTO86
151024 INTERIOR WALL SURF TEMP-EAST ROOM-NORTH SIDE-2 FT 10
1ST025 INTERIOR WALL SURF TEMP-EAST ROOM-NORTH SIDE-6 FT
15T026 EAST WALL SURFACE TEMP-NORTH ROOM-2 FT
1ST027 EAST WALL SURFACE TEMP-NORTH ROOM—-4 FT 8
1ST028 EAST WALL SURFACE TEMP-NORTH ROOM-6 FT
1NTO03 AIR TEMP-NORTHEAST ROOM CEILING-RADIATING ROOF 2
15T029 EAST WALL SURFACE TEMP-SOUTH ROOM-4 FT 8
1NTO004 ATR TEMP-SOUTHEAST ROOM CEILING-RADIATING ROOF 2
1ST030 INTERIOR WALL SURF TEMP-EAST ROOM-SOUTH SIDE-2 FT
1ST031 INTERIOR WALL SURF TEMP-EAST ROOM-SOUTH SIDE-6 FT 11
1ST032 INTERIOR WALIL. SURF TEMP-MIDDLE RM-SOUTH SIDE-2 FT
157033 INTERIOR WALL SURF TEMP-MIDDLE RM-SOUTH SIDE~6 FT
1NT005 ATR TEMP-HALL CEILING-RADIATING ROOF 2
1ST034 SOUTH WALL SURFACE TEMP-EAST SIDE-2 FT
1ST035 SOUTH WALL SURFACE TEMP-EAST SIDE-4 FT 7
1ST036 SOUTH WALL SURFACE TEMP-EAST SIDE-6 FT
151037 SOUTH WALL SURFACE TEMP-MIDDLE-2 FT
1ST038 SOUTH WALL SURFACE TEMP-MIDDLE-4 FT 7
1ST039 SOUTH WALL SURFACE TEMP-MIDDLE~6 FT
1ST040 ROOF SURFACE TEMP-NORTHEAST
1ST041 ROOF SURFACE TEMP-EAST 3
1ST042 ROOF SURFACE TEMP-SQUTHEAST
1wr003 EVAPORATIVE COOLER EXHAUST-WET BULB 1
1DT003 EVAPORATIVE COOLER EXHAUST-DRY BULB
1CTro27
1CT028 COMFORT SENSING STATION-SOLAR/SCREEN PORCH l1&14
1CT029
1CT030
1NT010 ATR TEMP-INTERIOR WALL~EAST ROOM-NORTH SIDE-4 FT 10
INTO1l AIR TEMP-INTERIOR WALI~EAST ROOM-SOUTH SIDE-4 FT 11
1CT060
1CT0o61 COMFORT SENSING STATION-RAMADA 1&15
1CT062

1CT063
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READ OUT NO. LOCATION FIGURE NO.

1wWT007 EVAPORATIVE QOOLER INTAKE-WET BULB 1
1DT007 EVAPORATIVE OOOLER INTAKE-DRY BULB

1ST078 PORCH CEILING SURFACE TEMP 2
1ST079 PORCH ROOF SURFACE TEMP 3
1sT080 NORTH WALL PORCH SURFACE TEMP-2 FT 4
1ST081 NORTH WALL PORCH SURFACE TEMP-4 FT

1571082 PORCH FLOOR SURFACE TEMP 1
1ST083 SPARE PORCH FLOOR THERMOCOUPLE

1ST084 AIR TEMP-PORCH DUCT INTAKE 1
1517085 AIR TEMP-PORCH DUCT EXHAUST

1WT008 SOUTH FLOOR-WET BULB 1
1DT008 SOUTH FLOOR-DRY BULB

15T104 NORTH PLENUM SURFACE TEMP-EAST

1ST105 NORTH PLENUM SURFACE TEMP-CENTER 6
1ST106 NORTH PLENUM SURFACE TEMP-WEST

1sT107 SOUTH PLENUM SURFACE TEMP-EAST

1ST108 SOUTH PLENUM SURFACE TEMP-CENTER 7
1ST109 SOUTH PLENUM SURFACE TEMP-WEST

1HF005 HEAT FLUX-ROOF-EAST END 3
1HF006 HEAT FLUX-INTERIOR WALI~EAST END-NORTH SIDE-4 FT 10
1HF007 HEAT FLUX-INTERIOR WALI-FAST END-SOUTH SIDE-4 FT 11
1BF008 HEAT FLUX-WEST WALL—4 FT 9
1HF009 HEAT FLUX-FLOOR-SOUTH ROOM COMFORT SENSOR STATION 1 & 20
1HF010 HEAT FLUX-FLOOR—NORTH ROOM OCOMFORT SENSOR STATION 1
1PMO11 LI-COR PYRANOMETER-SOUTH ROOM 7
1PMO12 LI-COR PYRANOMETER-NORTH ROCOM 6
1vaoo0l AIR VELOCITY-SOLAR/SCREEN PORCH 1
1VA003 AIR VELOCITY-RAMADA

1HF019 HEAT FLUX-SOLAR/SCREEN PORCH FLOOR 1
1HF020 HEAT FLUX~NORTH WALL PORCH-4 FT 4
1PMO15 LI-COR PYRANOMETER-SOUTH PORCH INTERIOR 5
1PM016 LI-COR PYRANOMETER-SOUTH PORCH EXTERIOR

1PMO17 LI-COR PYRANOMETER-PORCH ROOF 3
1pMO18 LI-OCOR PYRANOMETER-EAST PORCH EXTERIOR 5
1PM019 LI-OOR PYRANOMETER-WEST PORCH EXTERIOR

1HF021 SPARE

1HF022 SPARE

1TM002 TEST MILLIVOLT

1TT002 TEST THERMOCOUPLE
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NATURALLY ASPIRATED TC's
LOCATED IN RADIATING ROOF
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ICTOV®

H

290 em
1CTO
244 cm 17
o
18 cm ICTOlG
CT
122 o —IETO!5
Glem |CTOo12
drybulb
Glem 1CTOVS
wetboulb
15 em |CTol

@ 1CTOM | oo

USED Ao AIR TEMP TC FOR HEAT FLUX
METER - |RFO0Q AND EBEARTH TEMP
ARRNT - | KTOOT - 0\2

COMFORT SENSOR STATION
STRUCTURE 1 - 50UTH ROOM
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182 cm \CTO24
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wetoolb [@
15 cm 1CTO19

ICTOZ26

1

. é,.

/

@ crozz ..

USED Ao AIR TEMP TC FOR HEAT FLUX
METER - |RFOIO

COMFORT SENSOR STATION

STRUCTURE 1 - NORTH ROOM
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ol cm ICTO29 \

drybulb

6l em ICT029 |
wetbulb
OL- F] @ 1cTO20 elcm

ICTO27 .

b.2cm

COMFORT 2ENSOR STATION
STRUCTURE ONE - PORCH
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AR TEMP (BOTTOM COMFORT SENSOR, TT) - 1CTOI!

SURFACE TEMP- |6TO1Z

HEAT FLUX- IRFOOT 1 ] ToP oF BRICK- FLOOR,
i [

‘;}c\n BRICK-
% — | ATOO7 SAND
S
‘T(___ J |ATOO®
N
QO
Y]
¥X—|| 1ATOO9
£
O
Q
)
¥——I|+ 1ATOlO
£
(V)
™~
N
Ty}
£
;_’ ¥—j1| IATOU
N}
N
NOTE: SPARE THERMO-
COUPLES PROVIDED AT
EACH LOCATION IN
g CASE OF MALFUNCTION.
g
¥ || 1xTO2

EARTH TEMF ARRAY
STRUCTURE ONE - 50UTH ROOM
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BUILDING ENVELOFPE DETAILS- '
STRUCTURE ONE

| }
/ Kk——ADOPBE WALLS ) 16" THICK (40.0cm) +
I ~viDem PLASTER INSIDE |, V19cm
| PLASTER OUTSIDE (NORTH ¢ EAST
WALLS 4 BERIND PORCH ON SOUTH)
/ (OARK BROWN COLOR)

TYPICAL ADOBE WALL

——1'"2" (% cm) PeeP STEEL ROOF
PECKING WITH AIR PASSAGES , PAINTED WR(TE

2" FIBERGLASS BATT INSULATION (20.3cm)
—GTRUCTURAL STEEL FRAME

5/p" (1.6 cmw) PLYWOOD
& V2" (1.2 cm) DRYWALL

BUILDING ROOF DETAIL

___=_—"4——_———_=\6' PLY BUILT-UP ROOFING, PAINTED WRITE

5%/ (1.6 cm) PLYWOOD
0" (5.2 cm) FIBERGLASS BATT INSUL.
246 (Blemx 152 em),40.6 cm.oc.
1.% ¢ DRYWALL

PORCH ROOF DETAIL

NOTE : EXTERIOR. DOORS ARE SHEATRED N METAL AND HAVE APPROXNMATELY
158" (4.1 cm) URETHANE INSULATION IN CORE.

ALL WINDOWS ARE KLOS - Z SINGLE - GLATZED WINDOWS LOCATED
A2V APART IN SEPARATE ALUMINUM FRAMES . DLO-TONE (DPRETOP,

WHITE BOTTOM) VENETIAN BLINDS LOCATED BETWEEN WINDOWS .
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¢ ‘?;K CEILING T
DRY BULE TEMP.

¢ Be—DR{ BULD TEMP.
(DETAILS ON DWG. No.60)

t §<—pr( BULB TEMP.
3" DIAMETER PVC

b
G —Dry BULE TEMP

TYPICAL AIR VELOCIT
MEASURED MANLALLY

EQ — GLOBE THERMOMETER,
(DETAILS ON DWG. NO
WET # DRY

PULR TEMPERATURES
(DETALS ON DWG. NO. )

20"

G FLOOR. ),

COMFORT SENGSING STATIONS
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AIR YELOCITY METER

(UL5ED IN NATURAL VENTI-

—r SPATTON : LATION AREAS ¢ HNGTEMS)

A I

=]

1 X O ¢— GLOBE THERMOMETER. |

GLASS ] (DETAILS ONDWG.
WATE — NO-
CONTAINER WET' 4 DRY ‘
W) ECTION THROVOR BULE TEMPERATURES
COTTON

wWick.  DRY BULB/WET BULB

STATION

PRAWING #F FOR.

DETAILS

RN
N
~GEE <

FlLoog.

SINGLE POINT

COMFORT SENSING STATION
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&'
COPPER TUPES
SOLDERED TO " U .
REVERSED BELL % o 2k 2k
HOVSING OF FAN —_ o -
PAS. DAS. _|-WHITE
[ COPPER.
d \l/ TUBES
hd ) ,
COLED TC
\} WIRE 24GA :\j y
'rHE\a,«/\oc,oumae»>
N A
IR . ;\\3\\;: Z A\ K V B N T

L

WRITE COTTON WICK

W)
DAYTON 2C782 FA DETILLED WATER

NORMAL AR VELOCITY GLAZZ AR W/LID

OVER. SENSORS =
B MG (eoo FPM)

(—STAND

MANARRRARRRRRARRRRRN

SHINGLE POINT WET 4 DRY BULP
TEMPERATURE STATION



To DAS. .

UV9E 24 GLALE PARE
TRERMOCOLPLE

DRY BULE TEMPERATURE STATION , NATURALLY

POPIRATED — e ON FLOOR 10 CEILING COMFORT STA-
TIONS , AND ADJIACENT TO ALL HEAT FLUX MTRS.

PLLSTIC PEN TURE
2 GLUE

ok
—

> To P.AS.

END OF
THERMOCOUPLE

LOCATED IN CENTER
OF 6PHERE /2"
PEYTOND END OF
Tupe

&@" DIAMETER COPPER.
SPHERE PAINTED WITH
YNEXTEL" FLAT BLACK
PANNT E€=e4=.98

GLOBE THERMOMETER,
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ADOBE
pLock

BORE 2" DIAMETER POLE IN ARQBE,
PLACE THERMOCE PLE , FILL HOLE
WITH MLD MORTAR

¥ HEAT FLUX METER-
INGTALL. OVER
IQON\E’TRlC SURFACE THERMO-
COUPLE 4 PAINT
GAME COLOR. AS
INGTALL FINAL THERMOCOUPLE wALL (cEE
WHEN OUTGIDE  [NSULATION DRAWING#H )
& APPLIED
Ny 24"
! BB 22" | SRRSO LSS
NI . 20"
K 18"
~ 16"
\§ N Zw (Z/HDOBB WALL. -~ > $
N o 12"
N or
N &
N b _ o
z NJPLASTIC TEMPLATE 10 INSURE CORRECT
- 7 POLITION OF THERMOCOVPLE WIREDS
) —
N I l NOTE: NUMBER THERMOCOUPLES
PLAN ’ FrROM INSIDE TO OUTSIDE

24 6LpGE TPET
THERMOCOUPLE WIRES (TR)

THERMOCOUPLE RAKE IN EXTERIOR ADOBE

WALL WITH OUTSIDE INSULATION  (nore:mercvre

DRY BULE TEMPERATURE ADRJACENT TO ALL HEAT FLUX METERD)
61



HEAT FLUX -
METER -

HEAT FLUX METER
INSTALLED OYER
GURFACE THERMOCOUPLES
4 PAINTED SAME

COLOR. P& WALL

ISOMETRIC
. 20"
N o
N Ld 12" ApORE
] N (2"
\ iN 5{}0' WALL &
6“
e
24 GUAGE TYPET m 13y PLAN

THERMOCOUPLE WIRES -

THERMOCOUPLE RAKE IN INTERIOR
ADOBE WALL
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HEAT FLUX METER—

i ?
RANSISTOR. REAT
df,/;mﬁ COMPOUND
PEHIND METERS
( DON\T LET IT A
\# 0OZE OUT AROUND )
EDGCES) — PRY WALL JOINT
COMPOUND AROUND
EDEED
ADOBE CONCRETE OR-
WALLS MASONRY

I
—

EXTRA DRY WALL
COMPOUND OVER.
C ORNERD

THERMOCOUPLE PLACEP UNDER
HEAT FLUX METER , WHERE
REQUIRED

NOTE: MEASURE THE
PRY BLLE TEMPERATURE

APIACENT TO ALL
HEAT FLOX MBTERS /
PAINT ReaT waﬂ

METER SAME COLOR A%~
WALL OR. FLOOR.

WALL ¢ FLOOR. HEAT FLUX METER
INGTALLATION
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2% Jowre s
ROOEING

U BATT INGULATION
/T}?," DRYWALL

\M@%M@m )

ACCESD
FANEL

\

HEAT FLUX METER

GILICONE REAT
TRANGFER COMEPOUND

ALTERNATE #1

MZEXWWM

HL:F\T FLUX METER
ORYWAw JOINT COMPOUNP

ALTERNATE + 2

NOTES: APPLY SILICONE HEART TRANGPER,

TO REMOVE METER,
COMPOUND TO CEILING 4 TO METER. . GENTLY ¢RY OFF
THEN PRESS TOGETHER AND WITH DULL EDGED
OQRLEEZE OUT EXCESS. SMOOTH JOINT TooL. |F DIFFICULT
PETWEEN METER. 4 CEILING. APPLY TO REMOVE, SAW
DRYWALL COMPOUND AROUND ED6ES ouT DRTWALL &
OF METER.. FAICH ROLE.

CEILING HEAT FLUX METER
INSTALLATION
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TC WIRE

CUT GROOVE (n'/g"-%jp"
DEEP) IN MASONRY
CEMENT IN THBERMO -
COLPLE 4 WIRE UZING

A PORTLAND CEMENT -
ACRNLIC GLOE MIXTURE.
PAINT SAME COLOR, AS
WALL.

LOCATE TRERMOCOUPLE
OVER BPLOCK CORE.

SURFACE TEMPERATURE
THERMOCOUPLE INSTALLATION
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1
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TO U A©
(1o TC WIRES)

NOTE: EACR THERMOCOUFLE
LOCATION GRALL HAVE Z
TRerMocouPLEZ (L 1o A
OPARE) .

SPACE TRERMOCOVFPLES
ACCORDING TO LOCATIONS
INDICATED IN THE TEXT.

ll\ PVC}
TUBE, FILL
W/@AND

% 0o
N~ 206 TPET
TRERMO -
coupLES (2)

PLAN

. ' TC (2)
X o e
| u{n{f v
W
l
I
EFOXY CBMENT (W/RO%% lﬂ,g e (2)
EFOXY GLUE NO.179) ENTIRE |
EXPOZED LENGTH OF I
THERMOCOVPLE ”l
|
g%’e—Tc (2)
ATTACH TRERMOCOUPLE W/ 1
PVC CEMENT (SOLVENT TYPE) I
4 ROLD IN PLACE UNTIL |
SET h
|
|
Lll’é——Tc (2)
I
SAND FILL " DIAMETER I
pPVC PlPE —— ) |
|
|
l
l
l
|
I
I
|
l
ELEVATION ]
|
er<—TC (2
e 1 ()

EARTA TEMPERATURE SENSOR ARRAY
(GINLAR. TO TROSE DSED AT TRINMTY UNIVERSITY)
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EXTERIOR

&
W= AVATAL
9
; LI-COR STRUCTURE
% PYRANOMETER INTERIOR.

PLAN VIEW

NOTE - LOCATE PYRANOMETER ONE FOOT FROM GLASS AND
AT THE MID-FOINT OF A DINGLE PANE OF GLASS

LI-COR PYRANOMETER INSTALLATION
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SENSOR LOCATIONS AND INSTALLATION

Structure 2
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KEY TO SYMBOLS

Earth Temperature Array Thermocouple

Surface Temperature Thermocouple or Thermocouples in Rakes

Heat Flux Meter
Naturally Aspirated Air Temperature Thermocouple
Comfort Sensor Station
Wall Temperature Rake
Pyranometer
Soil Moisture Sensors
SENSOR READ OUT ABBREVIATIONS
Earth Temperature Array Thermocouple
Rockbed Thermocouple
Comfort Sensor Station Thermocouple
Dry Bulb Thermocouple
Rock Embedded Thermocouple
Liquid Wall Thermocouple
Naturally Aspirated Air Temperature Thermocouple
Wall Temperature Rake Thermocouple
Surface Temperature Thermocouple
Test Terminal Thermocouple
Wet Bulb Thermocouple
Wind Direction
Heat Flux Meter
Pyrgeometer
Pyranometer
Radiometer
Test Terminal Millivolt

Continuous Air Velocity Meter

Wind Speed
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READ OUT NO.

SENSOR NAMES AND LOCATIONS

LOCATION

FIGURE NO.

2CT031
2CT032
2CT033
2CT034
2CT035
2CT036
__2CT037

FULL BASEMENT COMFORT SENSING STATION

1, 11 &« 18

25T043

FULL BASEMENT FLOOR SURFACE TEMP-STAIR

l1&18

2AT041
2AT042
2AT043
2AT044
2AT045
2AT046

FULL BASEMENT GROUND ARRAY-CENTER

1&18

2ST044

FULL BASEMENT FLOOR SURFACE TEMP-EAST

l1&19

2AT047
2AT048
2AT049
2AT050
2AT051
2AT052

FULL BASEMENT GROUND ARRAY~EAST FOOTING

1&19

257045
2ST046
25T047
2ST048

FULL BASEMENT SURFACE TEMP-NORTH 2 FT HEIGHT
FULL BASEMENT SURFACE TEMP-NORTH 6 FT HEIGHT
FULL BASEMENT SURFACE TEMP-SOUTH 2 FT HEIGHT
FULL BASEMENT SURFACE TEMP-SOUTH 6 FT HEIGHT

0 0O O O

2RT087
2RT088
2RT089
2RT090
2RT091
2RT092
2RT093

FULL BASEMENT EAST WALL~2 FT HEIGHT
BLOCK CORE-TEMP RAKE

7, 12 & 20

2RT094
2RT095
2RT096
2RT097
2RT098
2RT099
2RT100

FULL BASEMENT EAST WALL~2 FT HEIGHT
BLOCK WEB-TEMP RAKE

7, 12 & 20

2RT101
2RT102
2RT103
2RT104
2RT105
2RT106
2RT107

FULL BASEMENT EAST WALL~2 FT HEIGHT
BLOCK CORE-SINGLE TEMP RAKE

7 & 13
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READ OUT NO.

LOCATION

FIGURE NO.

2RT108
2RT109
2RT110
2RT111
2RT112
2RT113
2RT114
2RT115

FULL BASEMENT EAST WALL~6 FT HEIGHT
BLOCK CORE-TEMP RAKE

7, 14 & 20

2RT116
2RT117
2RT118
2RT119
2RT120
2RT121
2RT122
2RT123

FULL BASEMENT EAST WALL-6 FT HEIGHT
BLOCK WEB-TEMP RAKE

7, 14 & 20

2RT124
2RT125
2RT126
2RT127
2RT128
2RT129
2RT130
2RT131

FULL BASEMENT EAST WALL—6 FT HEIGHT
BLOCK CORE-SINGLE TEMP RAKE

7 & 15

2NT006
2NT007

FULL BASEMENT AIR TEMP-EAST 2 FT HEIGHT
FULL BASEMENT AIR TEMP-EAST 6 FT HEIGHT

<

2RT132
2RT133
2RT134
2RT135
2RT136
2RT137
2RT138

FULL BASEMENT INTERIOR WALL WEST-2 FT HEIGHT
BLOCK CORE~-SINGLE TEMP RAKE

10 & 16

2RT139
2RT140
2RT141
2RT142
2RT143
2RT144
2RT145

FULL BASEMENT INTERIOR WALL WEST-6 FT HEIGHT
BLOCK CORE-SINGLE TEMP RAKE

10 & 17

2CT038
2CT039
2CT040
2CT041
2CT042
2CT043
2CT044

HALF BASEMENT COMFORT SENSING STATION

1, 21 & 26

257049

HALF BASEMENT FLOOR SURFACE TEMP-CENTER

1 & 26

74



READ OUT NO.

LOCATION

FIGURE NO.

2AT053
2AT054
2AT055
2AT056
2AT057
2AT058

HALF BASEMENT GROUND ARRAY-CENTER

2AT059
2AT060
2AT061
2AT062
2AT063
2AT064
2AT065

HALF BASEMENT GROUND ARRAY-WEST FOOTING

16&27

2ST050
2ST051
2ST052
2ST053

HALF BASEMENT SURFACE TEMP-CEILING
HALF BASEMENT SURFACE TEMP-FOOTING
HALF BASEMENT SURFACE TEMP-NORTH 2 FT HEIGHT
HALF BASEMENT SURFACE TEMP-NORTH 6 FT HEIGHT

2RT146
2RT147
2RT148
2RT149
2RT150
2RT151

HALF BASEMENT WEST WALL~2 FT HEIGHT
BLOCK CORE-TEMP RAKE

& 22

o

2RT152
2RT153
2RT154
2RT155
2RT156
2RT157

HALF BASEMENT WEST WALL-2 FT HEIGHT
BLOCK WEB-TEMP RAKE

2RT158
2RT159
2RT160
2RT161
2RT162
2RT163

HALF BASEMENT WEST WALL-2 FT HEIGHT
BLOCK CORE-SINGLE TEMP RAKE

9, 23 & 28

2RT164
2RT165
2RT166
2RT167
2RT168
2RT169

HALF BASEMENT WEST WALL-6 FT HEIGHT
BLOCK CORE-TEMP RAKE

9 & 24

2RT170
2RT171
2RT172
2RT173
2RT174
2RT175

HALF BASEMENT WEST WALL-6 FT HEIGHT
BLOCK WEB-TEMP RAKE

9 & 24
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READ QUT NO. LOCATION FIGURE NO.
2RT176
2RT177
2RT178 HALF BASEMENT WEST WALL~6 FT HEIGHT 9 & 25
2RT179 BLOCK CORE-SINGLE TEMP RAKE
2RT180
2RT181
2NT008 HALF BASEMENT AIR TEMP-WEST 6 FT 9
2ST054 HALF BASEMENT SURFACE TEMP-SOUTH 2 FT HEIGHT 8
28T055 HALF BASEMENT SURFACE TEMP-SOUTH 6 FT HEIGHT 8
2CT045
2CT046
2CT047
2CT048 GROUND LEVEL COMFORT SENSING STATION 3 &29
2CT049
2CT050
2CT051
25T056 GROUND LEVEL SURFACE TEMP-CEILING 4
25T057 GROUND LEVEL SURFACE TEMP-SOUTH 2 FT HEIGHT 8
25T058 GROUND LEVEL SURFACE TEMP-SOUTH 6 FT HEIGHT 8
2ST059 GROUND LEVEL SURFACE TEMP-NORTH 2 FT HEIGHT 6
25T060 GROUND LEVEL SURFACE TEMP-NORTH 6 FT HEIGHT 6
2RT182
2RT183
2RT184 GROUND LEVEL WEST WALL-2 FT HEIGHT 10 & 30
2RT185 BLOCK CORE-SINGLE TEMP RAKE
2RT186
2RT187
2ST061 GROUND LEVEL SURFACE TEMP-WEST 6 FT HEIGHT 10
2RT188
2RT189
2RT190 GROUND LEVEL EAST WALL-4 FT HEIGHT 7 & 31
2RT191 BLOCK CORE-TEMP RAKE
2RT192
2RT193
2RT194
2RT195
2RT196 GROUND LEVEL FAST WALL-4 FT HEIGHT 7 & 31
2RT197 BLOCK WEB-TEMP RAKE
2RT198
2RT199
2RT200
2RT201
2RT202 GROUND LEVEL EAST WALL-4 FT HEIGHT 7 & 32
2RT203 BLOCK CORE-SINGLE TEMP RAKE
2RT204
2RT205
25T062 GROUND LEVEL SURFACE TEMP-EAST 2 FT HEIGHT !
25T063 GROUND LEVEL SURFACE TEMP-EAST 6 FT HEIGHT 7
2NT009 GROUND LEVEL AIR TEMP-EAST 4 FT HEIGHT 7
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READ OUT NO.

LOCATION

FIGURE NO.

2CT052
2CT053
2CT054
2CT055

PORCH COMFORT SENSING STATION

3 & 33

25T064

PORCH SURFACE TEMP-CEILING

2CT056
2CT057
2CT058
2CT059

ROOF DECK COMFORT SENSING STATION

5 & 34

2WT004
2DT004
2WT005
2DT005

COOLER EXHAUST WET BULB~NORTH
COOLER EXHAUST DRY BULB-NORTH
COOLER INTAKE WET BULB-NORTH
COOLER INTAKE DRY BULB-NORTH

AN O

2AT066
2AT067
2AT068
2AT069

VERTICAL

EARTH TEMP ARRAY WEST-13 CM FROM WALL

2AT070

VERTICAL

EARTH TEMP-WEST FOOTING

28

2AT071
2AT072

VERTICAL

EARTH TEMP ARRAY WEST-33 (M FROM WALL

28

2AT073
2AT074

VERTICAL

EARTH TEMP ARRAY WEST-96 CM FROM WALL

28

2AT075
2AT076
2AT077
2AT078
2AT079

VERTICAL

EARTH TEMP ARRAY WEST-108 CM FROM WALL

28

2AT080
2AT081
2AT082
2AT083
2AT084
2AT085

VERTICAL

EARTH TEMP ARRAY FAST-20 CM FROM WALL

20

2AT086

VERTICAL

EARTH TEMP-EAST FOOTING

20

2AT087
2AT088
2AT089

VERTICAL

EARTH TEMP ARRAY EAST-51 CM FROM WALL

20

2AT090
2AT091
2AT092

VERTICAL

EARTH TEMP ARRAY EAST-114 CM FROM WALL

20

2AT093
2AT094
2AT095
2AT096
2AT097
2AT098

VERTICAL

EARTH TEMP ARRAY EAST-213 CM FROM WALL

20

2TT003

TEST TC
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READ OUT NO. LOCATION FIGURE NO.

2HF011 FULL BASEMENT HEAT FLUX~FLOOR 1l &18
2HF012 FULL BASEMENT HEAT FLUX~EAST WALL 2 FT HEIGHT 7
2HF013 FULL BASEMENT HEAT FLUX-EAST WALL 6 FT HEIGHT 7
2HF014 HALF BASEMENT HEAT FLUX-FLOOR 1 & 26
2HF015 HALF BASEMENT HEAT FLUX-CEILING 2
2HF016 HALF BASEMENT HEAT FLUX~WEST WALL 6 FT HEIGHT 9
2HF017 GROUND LEVEL HEAT FLUX-CEILING 4
2HF018 GROUND LEVEL HEAT FLUX~EAST WALL 4 FT HEIGHT 7
2PM013 HALF BASEMENT PYRANOMETER-SOUTH 9
2PM014 GROUND LEVEL PYRANOMETER-NORTH 6
2VAQ02 PORCH AIR VELOCITY 3

2MT003 TEST MILLIVOLT
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STRUCTURE 2- BUILDING ENVELOPE DETALLS

- Wit 292 cm (FOR WALLS TO 244 Cm BELOW GRADE)
4 - _ ;.:. OR 19 cm THICK CONCRETE BLOCK FILLED
0 WITH CONCRETE GROUT (TOTAL WEIGHT
SR oS & 216 qme/cu.cm.)

B e 3

10 A 5.1 cm DoW GTYROFOAM (EXTRUDED) , NAILED
S 2 IN PLACE(TO 122 Gm BELOW GRADE)

o D

5 R B % ~lcm FIBERGLASS REINFORCED STUCLO

OVER WIRE MESH , OFF WHITE

TIPICAL CONCRETE BLOCK WALL

e ———— VY ——AGPHALT JHINGLES |, LIGHT GREY

; L& cm PLYWOOD

———22.9 cm FIBERGLAED BATT INSULATION
2x10'% (Bl cmx 25.4cm) 406 cm o.C.

———1% cm DRYWALL

SCREEN PORCHR ROOF

—’\¢<[.6 cm APHALT IMPREQNP\-FED DECKING ) WH\TE

2-PLY BUILT-LP ROOFING
1.4 c¢m PLYWOOD
/ 229 cw FIBERGLASS BATT INSULATION
A 2112'5 (B cm ¥ 20.5¢em), 0.5 cm o.C.
.9 em DRYWALL '

ROCF DECK

—%80* MINERAL SURFACE ROOFING , LIGHT GREY

%- PLY BLILT- UP ROOFING

14 cm PLYWOOD

229 cm FIBERGLAZS BKTT INSULATION
24129 (5.1 crn¥ 205em) ;205 cm ocC.
.2 cm DRWALL

PORCA FLOCOR.

NOTE: EXTERIOR. DOORS ARE SHRENTHED IN METAL AND HAVE APPROXIMATELY
[®/e* (4.} cvm) URETHANE INSULATION |N CORE.
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Klos Windows - Structure 2

All Klos windows consist of two single glazed windows with a duo-tone (dark brown top, white bottom) venetian
blind between.

v1l

window (numbered window type outside inside size spacing between windows
from West to East) ) (glass to glass -
approximate)

S-1 aluminum horiz. sliding X0 XX 2'-0"xX4'-0" 6 3/4", 5"

S-2 " X0 XX " "

S-3 " X0 XX " "

S—-4GL wood double hung 4'-0"x4'-0" 6", 6"

S-5GL aluminum horiz. sliding X0 ). 9.4 " 6 3/4", 5"

S-6GL " | X0 0x " "

S-4B " X0 XX 2'-0"X4'-0" 10 3/8", 8 13/16"

S-5B " X0 XX " "

S-6B " X0 XX " "

N-1 " X0 XX 2'-0"x4'-0" 6 3/4", 5"

N-2 " X0 XX 3'-0"x4'-0" "

N-3 " X0 XX " "

Sealed Window Configuration for Earth Contact Modeling

All windows except N-2 are sealed with 2" expanded polystyrene (white beadboard), painted the same color
as the building exterior. N-2 has been replaced with a plywood plug and air conditioner.
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DRAWING #  POR.
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SINGLE POINT WET 4 DRY BULP
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To PAS.

U9E 24 cGLALE PARE
THERMOCOVPLE

DRY BULB TEMPERATURE STATION , NATURALLY

POPIRATED — e ON FLOOR To CEILING COMFORT STA-
TIONS , AND ADJACENT TO ALL REAT FLLX MIRS.

PLASTIC PEN TUBE
2 GLUE

o
=

> To P.AS
END OF
THERMOCOUPLE

LOUKTED IN CENTER
OF H6PHERE , /2"
PEYOND END OF
Tuee

&e” DIAMETER COPPER.
SPHERE PAINTED WITH
“NEXTBEL" FLAT BLACK-
PANT € =A=.98

GLOBE THERMOMETER.
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FILL 2" DEEP HOLES W/GROUT, TAWMP

TRERMOCOUPLES ON |
OLT4IDE OF
eTuCCco P
éﬁ e
A\ N ﬂ
ppad B
] /-»GKDUT FlILLED -~
‘ CORES T o
Z P TYPICAL RAKE
~NJ ACRODS GROUTED
& HEAT FLUX ERS, CELL
SEE D ING 4¢
Fd
TYPICAL RAKE ACROZS WED
NOTE: MEASDRE TRE DRY BULE
|OOMETRIC TEMPERATURE ARJACENT TO ALL
HEAT FLUX METERS
16" .- 16!
¥, =<\‘ '4"
12" ™ (2"
}\ 10" N S 10" .
6“ ‘N; N~ iau §
A<
_ o' -(3 6‘
\ - /<
7§~Pue’nc TEMPLATE TO .
7 INGURE PROPER. PLACEAENT 7 Qlq
; OF TRERMOCOUPLE WIRES — 5 N ?_:
°
—

PLAN

THERMOCOUPLE RAKE IN EXTERIOR
CONCRETE BLOCK. WALL W/ OUTS|PE
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HEAT FLUX METER —
TRANSISTOR. NEAT
cM—"gint. CompoOND

PEHIND METERES

(DON'T LET IT y
1 DOZE OUT AROUND
\ EDOED) K~ PrRY WALL JOINT
COMPOUND AROUND
EDGES
ADOBE CONCRETE OR
WALLS MASONRY

T
o

EXTRA DRY WAL
COMPOUND OVER
CORNERS

THERMOCOUPLE PLACEP UNDER.
HEAT FLUX METER , WHERE
REGUIRED

NOTE: MEASURE THE
PRY BULULE TEMPERATURE

APIACENT To ALL
HEAT FLLUX METERS
PAINT REAT FLUX
METER SAME Cowaw

WALL OR. FLOOR.

\F;/ DRYWALL COMPOUND

WALL ¢ FLOOR. HEAT FLUX METER
INGTALLATION
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72X Joro
ROOFING

' BATT INGULATION
2" prRYWAL

AN

Rt

ACCESD
FANEL

&HEAT FLUX METER

SILICONE REAT
TRANGFER COMPOUND

ALTERNATE ¥4

N\

E EHEAT FLUX METER
DPRYWALL JOINT COMPOUND
ALTERNATE + 2

NOTES: APPLY SILICONE HEAT TRANGPEE. TO REMOVE METER.,
COMPOUND TO CEILING 4 To METER. . GENTLY PRY OFF
THEN PRESS TOGETHER AND WITR pULL EDEGED
SRLEEZE OUT EXCESS. SMOOTH JOINT TooL. |F DIFFICULT
PETWEEN METER. 4 CEILING. APPLY

TO REMOVE, SAW
DRYWALL COMPOUND AROUND EDEES OUT DRYWALL &
OF METER..

PAICH ROLE.

CEILING HEAT FLUX METER
INSTALLATION
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TC WIRE

CUT GROOVE (»'/g"-%"
DEEP) IN MASONRY
CEMENT IN THERMO -
COUPLE ¢ WIRE UZING
A PORTLAND CEMENT -
ACRYLIC GLUE AMIXTURE.
PAINT SAME COLOR AS
WALL .

LOCATE THRERMOCOUFLE
OVER BLOCK CORE.

SURFACE TEMPERATURE
TRERMOCOUPLE [INSTALLATION
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To UAS

i I %T(L (10 TC WIRES)
EPOXY CEBMENT (W/Ro%
EFOXY GLUE NO.[79) ENTIRE I
EXPOZED LENGTA OF l
THERMOCOUPLE
|
g
4
ATTACH TRERMOCOUPLE W/ I '
PVC CEBNENT (&OLVENT TYPE) I NOTE: BACH THERMOCOUPLE
2 ROLD IN PLACE DNTIL “ LOCATION GHALL HAVE Z
SET ” THERMOCOUPLEZ (1 1 A
” DOPARE) .

I SPACE TRERMOCOVPLES
] ACCORDING TO LOCATIONS
qet¢—TC (2) INDICATED IN THE TEXT.

SAND FiLL | DIAMETER
PVC PlPE —

" PVC
TULBE,FlLL
W/SAND

%o

&ZOC#\.TYPET

THERMO -
couPLES (2)

ELEVATION

““’\if'

EARTR TEMPERATURE SENSOR ARRAY
| (ZIMLAR. TO TROSE DLED AT TRINMTY UNIVERSITY)
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EXTERIOR

WA —=————=N[}}

S
gl

&

i

LI-COR STRUCTURE
‘%‘ PYRANOMETER INTERIOR.

PLAN VIEW

NOTE - LOCATE PYRANOMETER ONE FOOT FROM GLASS AND
AT THE MID-POINT OF A DINGLE PANE OF GLASS

LI-COR PYRANOMETER [NSTALLATION
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SENSOR LOCATIONS AND INSTALLATION

Structure Three
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AT

BT

H 3

0
=

2 2 8 B R § 3 89 & 3

KEY TO SYMBOLS

Earth Temperature Array Thermocouple
Surface Temperature Thermocouple or Thermocouples in Rakes
Heat Flux Meter
Naturally Aspirated Air Temperature Thermocouple
Comfort Sensor Station
Wall Temperature Rake
Pyranometer
Water Temperature
Mechanically Aspirated Wet Bulb/Dry Bulb

SENSOR READ OUT ABBREVIATIONS
Earth Temperature Array Thermocouple
Rockbed Thermocouple
Comfort Sensor Station Thermocouple
Dry Bulb Thermocouple
Rock Embedded Thermocouple
Liquid Wall Thermocouple
Naturally Aspirated Air Temperature Thermocouple
Wall Temperature Rake Thermocouple
Surface Temperature Thermocouple
Test Terminal Thermocouple
Wet Bulb Thermocouple
Wind Direction
Heat Flux Meter
Pyrgeameter
Pyranometer
Test Terminal Millivolt
Continuous Air Velocity Meter

Wind Speed
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READ OUT NO.

SENSOR NAMES AND LOCATIONS — STRUCIURE THREE

LOCATION

FIGURE NO,

3BT001
3BT002
3BT003
3BT004
3BT005
3BT006
3BT007

ATR THERMOCOUPLES IN ROCKBED

5&6

3ET001
3ET002

ATTACHED TO ROCK
EMBEDDED IN ROCK

3BT008
3BT009
3BT010
3BTO11

AIR THERMOCOUPLES IN ROCKBED

3BT012
3BT013

THERMOCOUPLES ABOVE EARTH TEMP ARRAY

w

&7

3ST065
3ST066

SURFACE TEMP BELOW PLYWOOD
SURFACE TEMP ABOVE PLYWOOD

3BT014

THERMOCOUPLE ABOVE EARTH TEMP ARRAY

3BTO015

AIR THERMOCOUPLE IN ROCKBED

3ST067
3NT012

FLOOR SURFACE TEMP ABOVE EARTH TEMP ARRAY
AIR TEMP AT FLOOR ABOVE EARTH TEMP ARRAY

Lol (=2 ¥ | [,

3CT060
3CT061
3CT062
3CT063
3CT064
3CT065
3CT066
3CT067

COMFORT SENSING STATION-SOUTH ROOM

1&13

3ST068

SURFACE TEMP-CEILING AT SOUTH COMFORT STATION

3CT068
3CT069
3CT070
3CT071
3CT072
3CT073
3CT074
3CT075

COMFORT SENSING STATION-~NORTH ROOM

l1&14

3ST069

SURFACE TEMP-CEILING AT NORTH COMFORT STATION

3AT107
3AT108
3AT109
3AT110
3AT111
3AT112

EARTH TEMP ARRAY-BELOW ROCKBED

5&7

3RT006
3RT007
3RT008
3RT009
3RT010
3RT011

WEST WALL~4.5 FT HEIGHT
FRAME WALL CORE-TEMP RAKE

10 & 15
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READ OUT NO. LOCATION FIGURE NO.*
3RT012
3RT013
3RT014 WEST WALL-4.5 FT HEIGHT 10 & 15
3RT015 FRAME WALL WEB-TEMP RAKE
3RT016
3RT017
3NT013 ATR TEMP-WEST WALL—4.5 FT HEIGHT 10
3ST070 SOUTH WALL SURFACE TEMP-EAST SIDE-4.5 FT 8
3ST071 PORCH WALL SURFACE TEMP-4.5 FT
3ST072 SOUTH WALL SURFACE TEMP-WEST SIDE-4.5 FT 8
357073 CLEARVIEW WALL, SURFACE TEMP-4.5 FT
3NT014 CLEARVIFW AIR TEMP-8,5 FT 8
3ST074 EAST WALL: SURFACE TEMP-INSIDE~4.5 FT 11
3ST075 EAST WALL SURFACE TEMP-OQUTSIDE~4.5 FT
35T076 NORTH WALL SURFACE TEMP-INSIDE-4.5 FT 9
381077 NORTH WALL SURFACE TEMP-OUTSIDE-4.5 FT
3LT001 WATER WALL WATER TEMP-EAST BOTTOM
3LT002 WATER WALL WATER TEMP-EAST TOP
3LT003 WATER WALL WATER TEMP-CENTER BOTTOM 12
3LT004 WATER WALL WATER TEMP-CENTER TOP
3LT005 WATER WALL WATER TEMP-WEST BOTTOM
3LT006 WATER WALL WATER TEMP-WEST TOP
3NT015 AIR TEMP AT CENTER WATER WALI—4.5 FT 12
3DT009 SPARE
3WT009 SPARE
3DT010 SPARE
3WT010 SPARE
3DT011 DRY BULB-ROCKBED NORTH ENTRY/EXIT 9
3WT011 WET BULB-ROCKBED NORTH ENTRY/EXIT
3DT012 DRY BULB-ROCKBED SOUTH ENTRY/EXIT 10
3WT012 WET BULB-ROCKBED SOUTH ENTRY/EXIT
35T086 ATTIC AIR TEMP INTAKE 3
351087 ATTIC AIR TEMP QUTPUT
35T088 METAL ROOF SURFACE TEMP-EAST
3ST089 METAL ROOF SURFACE TEMP-CENTER 4
3ST090 METAL ROOF SURFACE TEMP-WEST
3ST091 ATTIC FLOOR TEMP-EAST
3ST092 ATTIC FLOOR TEMP-CENTER 3
3ST093 ATTIC FLOOR TEMP-WEST
3ST094 ATTIC ABSORBER PANEL~EAST
3ST095 ATTIC ABSORBER PANEL~CENTER 4
3ST096 ATTIC ABSORBFR PANFI~WEST
3ST097 SURFACE TEMP IN ATTIC ABOVE COMFORT STATION-SOUTH 3
3ST098 ATTIC SPARE-SOUTH
3ST099 SURFACE TEMP IN ATTIC ABOVE COMFORT STATION-NORTH 3
3ST100 ATTIC SPARFE-NORTH
3LT007 WATER WALL WATER TEMP-SOUTH BOTTOM
3LT008 WATER WALL WATER TEMP-SOUTH TOP
3LT009 WATER WALL: WATER TEMP-NORTHEAST BOTTOM 12
3LT010 WATER WALL WATER TEMP-NORTHEAST TOP
3LT011 WATER WALL WATER TEMP-NORTHWEST BOTTOM
3LT012 WATER WALL WATER TEMP-NORTHWEST TOP
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READ OUT NO. LOCATION FIGURE NO.

3NTO016 ATR TEMP AT EAST WATER WALL~4 FT 12

3NTO017 AIR TEMP AT WEST WATER WALI~4 FT

3ST104 CLEARVIEW EXHAUST AIR TEMP 2

3ST101 CLEARVIEW ABSORBER SURFACE TEMP-EAST-4 FT

3ST102 CLEARVIEW ABSORBER SURFACE TEMP-CENTER-4 FT 1

3ST103 CLEARVIEW ABSORBER SURFACE TEMP-WEST-4 FT

3DT013 MAIN COOLER OUTPUT-WET BULB (THIS IS CORRECT) 8

3WT013 MAIN COOLER QUTPUT-DRY BULB (THIS IS CORRECT)

3HF021 HEAT FLUX-FLOOR-ABOVE EARTH TEMP ARRAY 1&7

3HF022 HEAT FLUX-CEILING-ABOVE SOUTH COMFORT STATION 2

3HF023 HEAT FLUX-WEST WALL~OORE-4.5 FT 10

3HF024 HEAT FLUX-WEST WALL~WEB-4.5 FT

3HF025 HEAT FLUX-SOUTH WALL—4.5 FT 8

3HF026 HEAT FLUX-WATER WALI~EAST NOT

3HF027 HEAT FLUX-WATER WALI~CENTER INSTALLED
_3HF028 HEAT FTUX-WATER WALI~WEST

3PM018 LI-COR PYRANOMETER-NORTH WINDOW 9

3PM019 LI-COR PYRANOMETER-SOUTH WINDOW 8

3PMO20 LI-COR PYRANOMETER-CLEARVIEW INSIDE EXTERIOR GLASS 8

3PM021 LI-OOR PYRANOMETER-CLEARVIEW EXTERIOR OR ROOF

3TM005 TEST MILLIVOLT

3TT005 TEST THERMOCOUPLE
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AR TEMP - BNTOI12
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EARTH TEMP ARRAY
STRUCTURE THREE e
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X-WATER WALL TRERMOCOUPLES LOCATED IN WATER
AT APPROXIMATE CENTER OF TANK-

HLT00L
X

I 2NTOI7
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X
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»LToo4
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" 2NTOIS

33002
X

\ 2NTol6

Jgeom

%

X
3LT00%

X
2LT00|

|

CENTER WATER WALL ELEVATION - STRUCTURE THREE

NOTE : WATERWALL THRERMOCOUPLES LOCATER IN EACH BANK

8ET

OF TANKS:

5LT007 - 60UTH BOTTOM
SLT008 - 90UTH TOP

2LTO009 - NORTHEAST BOTTOM
PLTOIO - NORTH EAST TOP

LT Ol
3LTol2

- NORTH WEST B0TTOM

- NORTR WEST TOoP



L7067

274 cm

229 em HCT06l
(22cm 2CTob4

Glem — €106
drybulb
olem — 267062 1
wetbulb
B:(j - @ 2CTO6%
6l cm

2CTOL0

15.2em

COMFORT 9ENSOR STATION
STRUCTURE 3 - SOUTH ROOM
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274 ¢cm 21079

229 cm ALTO74

18% cm 5CT07%

[22cm HETOTZ

Glem 2LTOA
drybulb

6lem ACTO70

1
wetbulo
[@) .. @ 3CTO7 41 em

IB.2¢cm DCTOLD

COMFORT 9EN90OR STATION
STRUCTURE 3 -NORKTH ROOM
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‘ ZRT21\ ) HRT217
Ty CARARQ. . L - T Rt L e . - | DTUCD
GIYRO-
>  FOAM
74
2 A /6 FRAME
wALL W/
\ 2 2RI FIBER -
LASS
INSULA-
TION
T Nz
T BRT2D6 T BRI212 DR(WALL
“core " “WeR"

WOOD STUD WALL
STRUCTURE THREE-WEST WALL
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BUILDING ENVELOPE DETAILS -
STRUCTURE THREE

2" (1.em) PRYWALL
32" (@.4cm) FIBEROLASS BATT INSULATION
2%4's (5.1 cm % 10.2em) ,40.bcm. 0.C.

2.5cm DOW EXTRUDED POLYSTYRENE, NAILED
TOWO00D STUDS

] k——— VARI0US STUCCO's (NU-WALL , POWERWALL , MASONITE
"STUCCATD" BOARD)

TTPICAL WOOD FRAME WALL

CORRUGATED SHEET METAL , DARK
BROWN ON SOuUTH , WHITE ON NORTHR

=l WOpD TRUSS

A" FIBEROGLASS BATT INSULATION (22.49¢m)

" (1.3 cm) DRYWALL

ROOF DETAIL

NOTE: EXTERIOR DOORS ARE SHEATHED IN METAL AND BAYE APPROXIMATE LT
\S/g" (41 cm) URETHANE INSULATION IN CORE.

ALL WINDOWS ARE KLOS - 2 SINGLE-GLAZED WINDOWS LOCATEDP ~ 3"
APART [N SEPARATE ALUMINUM FRAMES. DUO-TONE ( DARK Top, WHITE
BOTTOM) VENETIAN BLINDS LOCATED BETWEEN WINDOWS.
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C#"

q

4 4?;

CEILING 7
DRY BUL® TEMP.

N

A e—PRY BULD TEMP.

(DETAILS ON DWG. No. 60)

'<3e~— DR BULP TEMP.

——2" DIAMETER PVC

D
) {—DRY BULE TEMP

TYPICAL AIR VELOCIT
MEPSURED MANUALLY

—

—

20"

4

o)

i{\

b ¢—

{— GLOBE THERMOMETER,
(PETAILS ON DWG6. NO.60)

WET # DRY

PULE TEMPERATURES

(DETALS ON DWGE. NO.

3

DRY BLUL® TEMPF.
FLOOR.,

COMFORT SENGING GTATIONS
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&'

COPPER TUPES
SOLDERED TO " " :
REVERSED PELL % \ 2\ 212"

HOU@!N(? OF FM —— TO
DAS. L-WRITE
> /\/ DA COPPER.
_ \ / TORES
I f

COILED TC
WIRE 246}\

T\L—'THE‘QN\C)C.O()?L.&%

V2L
2 1]

A

Wl W lar. vENT

/
—— WHITE COTTON WICK.

\\K /

—_—)
DAYTON 2C782 // ¢G—DBTILLED WATER.

[ / ‘ LID
N — eLpoe AR W/

NORMAL AIR VELOCITY
% I UHA Il——£

OVER. SENSORS =
Mo (600 FPM)

N
RN

—STAND

\H\H\\\\‘\\\\\\X\\\\\‘

SOINGLE POINT WET 4 DRY PULPR
TEMPERATURE STATION
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To PAS.

VOE 24 GLAGE PARE
THERMOCOLPLE

DRY BULE TEMPERATURE STATION , NATURALLY

POPIRATED — e ON FLOOR 10 CEILING COMFORT STA-
TIONG , AND ADJACENT TO ALL REAT FLLX MTRS.

PLAGTIC PEN TURE
2 GLUE

Cono or

THERMOCOVFLE

LOCKTED IN CENTER
OF 6PHERE | /2"
PEYOND END OF
Tuee

> TO P.AS.

(\co" DIAMETER COPPER.
SPHERE PAINTED WITH
“NEYTEL" FLAT BLACK-
PANT, €=K=.98

GLOBE THERMOMETER
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WIRE AT EACH
END OF PIPE

/4" @ PVC PIPE FOR AIR THERMO-
COUPLES IN ROCKBED (12 REQ'D)

Dr‘awing no.

[TC GLUED TO ROCK- GLRFALE

COIL T WIRE, PLAGTER IN PLACE
REAT SINK. COMPOUND
b ‘k
JMMA ” TRERMOCOLPLA

PDRILL ROLE TO CENTER
IN TYPICAL ROCK.

ROCK. THERMOCOVPLES (| REQ'D)
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ci

Draw\'ng no.

AR
%0%0%%%

N

Drauumg nNo

Drawm% no.

Omwin9 no.
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HEAT FLUX METER —

)

| )
GloToR. REAT
&.J/ 2%\2 gmwv
BEHIND METERS
(DON'T LET IT y
J OOZE OUT AROUND
\ EDGES) < DRY WALL JOINT
COMPOUND AROUND
EDcES
ADOBE CONCRETE OR
WALLS MASONRY

R
—

EXTRA DRI WAL
COMPODND OVER.
C ORNERS

THERMOCOUPLE PLALEP UNDER
HEAT FLUX METER , WHERE
REAVIRED

DRYWALL COMPOUND

NOTE: MEASURE THE
PRY BULP TEMPERATURE

APIACENT To ALL
REAT FLOX MBTERS /
PAINT HEAT Fw%

METER SAME COLOR. A&
WALL OR. FLOOR.

WALL ¢ FLOOR HEAT FLUX METER.
INGTALLATION
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KHE/’\'I' FLUX METER

SILICONE REAT
TRANSGFER COMPOUND

ALTERNATE *1

0Ty

HEAT FLUX METER
PRYWALb JOINT COMPOUND

ALTERNATE + 2

NOTES: APPLY SILICONE HEAT TRANGPEE. TOo REMOVE METER.,
COMPOUND TO CEILING 4 TO METER. . GENTLY ¢RY OFF
THEN PRESS TOGETHER ANpD WITR DULL EDGED
SRLEEZE OUT EXCESS., H5MOOTH JOINT TooL. |F DIFFICULT
PETWEEN METER 4 CEILING. APPLY

TO REMOVE, SAW
DPRYWALL COMPOUND AROUND EDEES ouT DE:(WALL &
OF METER..

PAICH HOLE.

CEILING HEAT FLUX METER
INGTALLATION
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TC WIRE

CUT GROOVE (v'fg"-%"

DEEP) IN MASONRY,
CEMENT IN THERMO -
COUPLE 4 WIRE U2ING
A PORTLAND CEMENT -
ACRY LIC GLUE MIXTURE.
PAINT SAME COLOR, AS
WALL.

— LOCATE THRERMOCOUVFPLE

OVER BLOCK CORE.

SURFACE TEMPERATURE
THERMOCOUPLE INSTALLATION
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EFOXY CEBMENT (W/ROSS

EFPOXY GLUE NO.[79) ENTIRE
EXPOZED LENGTR OF l
THERMOCOUPLE

ATTACR TRERMOCOUPLE W/
PVC CEMENT (&0LVENT TYPE)

2 ROLD IN PLACE DNTIL
OET

SAND FiLL | DIAMETER

pPVC PlPE

ELEVATION

CA¥

|

TO O A©
(1o TC WIRED)

| NOTE: EACA THERMOCOUPLE
| LOCATION GRALL HAVE Z

THeRMocouPLEZ (1 o A

” SPARE) .
| SPACE THERMOCOUPLES

ACCORDING TO LOCATION®

¢—TC(2)  INDICATED IN THE TEXT.

| PNC
TURE,FlLL
W/SAND

b

S—z0GA TYPET

THERMO -
coupLES (2)

PLAN

3?%-“\”& (2)
T

EARTA TEMPERATURE SENSOR ARRAY
(GIMLAR. TO TRoZE DSED AT TRINITY UNIVERSITY)
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EXTERIOR

R
& ]
a— IR
9
. LI-COR STRUCTURE
%F’ PYRANOMETER, INTERIOR.

PLAN VIEW

NOTE . LOCATE FPYRANOMETER ONE FOOT FROM GLASS AND
AT THE MID-POINT OF A SINGLE PANE OF GLASS

LI-COR PYRANOMETER INSTALLATION

152



!

AIR THROUGH COOLER
ROOM PLENUM (S0UTH)
OIDE OF ROCKBED)

////////._AH

AIR THROLGH NORTH
5|DE OF ROCKBED

)]
Vrrsr ////E

@@_;
Og%o

WET BUL® and DRY BULB TEMPERATURE SENSORS
FOR AIR ENTERING and LEAVING THE ROCKBED

Drawing no. 57
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