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The Weaver-type hygmme'.er is parhcula.rly useful for
.determining the buxmd.lty ‘of air or other gas in pipes or
. closed vessels at various pressures and -temperatures. -t
", consists of a threaded plug carrying a central electrode
. insulated from the plug, except for a gelatinous electrolytic L
ﬁlm.'l‘heﬁlmmexpnsedwt.bemorgasfmmthcplpeor T ter,
vmel and provision is made for d:tex-mmmg its electneal -
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Toble 6 .. .. Measyrement of Humidity

;N“ : M.meuedMum Application

Rooge, F Precision, F Umitations

PR

Room of building, outside air, air
1 zm-bulb thermome- { moving in ducts; standard method

ﬂmgashws

The humidi

. .Chemical Hygromefry

manifold eqmpped with valves wbereby the film can ba 2 “gﬁ““f‘ type . | Occasional Ish 'y work; Dot
. alternately expomd to t.he test gas, and' to’ a standard gas widely used .
havmgaknown of the . Ce T . . thod
standard gas is varied until contact wnb it establishes the - . Fogtype . Simple wide range me
samerwsuncemtheﬁknuthemtgas and the humidity ; " Blectrical conductivity | A of dew
of the test gas is then determined by oompumtmu based on - type .+ | point; lu"ﬂ’l" for remote use-

13 Hygrometer (for relative o
himdiy) L L
ir gyrometer . Fyr%mtrhmmw ere motion is

h canbe d direct],

;. Schematic I-Jiogru;;of Voriable -

2 uibyrext

e b s

linkage, causes a pointer to [move Across an indicating dial,
moving 8 pen Across & ding chart, or acty
pneumatic or electric control mechanism. . R

ice, is a similar

per. U
tunately, n.lt.bough the field' has bedn well explored, Do,
organi rial -has been found which ‘¢an ipon”

d

y
racting and wex,hmg the water vapor from'a -known
-1 Areo Flow Meter K " sample. For™ precise” laboratory work, powerful ' desiccants

. ' . such as a sulfuric acid and phosphorus pentoxide are used

for the extraction process; while for some purposes, calcium
- chloride, lithium. chloride, or_ silica. gel are satlsfmtory
" Freezing the water vapor oit of &' measured stream of air E
or gas with solid carbon dioxide, and weighing t.he resulting

i '.erul 4 Sameusbon—-dm’ iurhgh' sensi-
H&gvswpm ma; ity

Electrical eonducuvn.y For remote use

type .

. 4 Infra-red mdi-ﬁnn Wlnle usable at all wmperatum it
A Lherms.] d method j

for - gas-analysis can-be .used for. temperatum nbove 212
F, or for very low hun.udltles a

Beeause of its eﬁect on hu.ma.n eonn‘car('~ 1t is metzma

B l.ow temp
f ! ’ 5 Standard salf For standards
6 Chemical avalysis

MEASUREMENT ‘OF MEAN' RADIANT |
+ . witovi . TEMPERATURE, . .. - ., . - L

7- Absorption and weighing

~180 to 200 2

100t 4100 2

0 to 500 0.1 to 1 | Should be used in air stream moving
- 1,000 to 1,500 fpm or correction

made ‘Unsuitable for recording at

sub-freezing sub-zero tgmp .

Cumbersome, expenslve, dxﬁicul!. to
use with precision;- unsuitable for
remote use

Series of rudmp necessary for de-
terminati

0 to 200 1 Unusable belnw ~20 F and below
¢ 15% rh or for any moderate humid-
ity at temp. under O F
0 to 100% rh 3% iderables lag; Y
— ml?o R rz ndvusel affected by temp above
125 F and rh below 20%; uent
calibration n:quued when used at
! extremes
010 1009 th | 2 to §% | Frequent cshbmnon required when
—40 w150 F rh at extremes of range

Requires frequent calibration

uires the use -of vexy“eostly
equipment,

Cumbersome process

extremes of either high or low: humxdxty In’ «sDite- of: this{’
they, are highly useful because they read dueetly in terms
of hunndny, they are simple and ineXpensive by compar-
;"h most other types, and the mconvenxence

=The dampne.m, and u:erefore the electneel resistance ‘of ;
“galt film,- varies ‘with the humidity of -the' atmosphere to::
w‘hichtheﬁlmrsexposad and-at least two’ types of instru- .
men& based “on this fact have been devéloped.: The- Dun-:
more hygrometer-was originally dalgnedenr use in-radio-
sonides”or/small balloons, and' means were devised -wherébyit

the device’ transmits ‘bumidity data back to earth in-theri
form™ of a’radio signal.'in the more usual form,:this-hy-.
grometer consists of & dual wmdmgofsmallwueon‘a

nonconducting tube: The whole is- coated- with an‘elec-
trolytic film, @sually containing a-salt such-as lithium chlo-:

nde, which fors an electric connection-between the. wind-:
ings. Méans are provided for detenmnmg the “electrical i
resistainéé of thé film; which is dn indication ‘of the humid-:
ity. In the’ radxo-sunde variations in ‘the Tesistance -of ithe the g

son and his surroundings. The radiant e environment of a

expressed in terms of its:mean:radiant

temperature (MR’I’) which is deﬁned ln Chapter 67
The Vernon globe ther

space is usually

a per-

tain temperature equilibriuin is measured, md'fi'au; this
difference, the MRT of the space may be calculated. ~©.
usled to k Several instruments have been developed to evaluate the

measure. mean- radunt temperatm'e.flms mstrument oon—

bulb at its center. The temperahue assuried by the globe
at eth'bnum is, the result of a balanee betwéen the best
gained or lost by radiation and the loss or gain by conveo-
tion. In terms of hub-tmnsfer mlat.mnshxps

bined effect of radiation and on-human com-
fort. Among these are the’ eupaf.heoscope“ and the thermal
. tntegrator.®7

" HEAT TRANSFER- THROUGH BUILDING
MATERIALS - .

k Thermol Conductivity -

5 The thermal conduchvlty (& value) of an xnsulshon, as
defined in Chapw 22, is 8 init heat-transfer factor. Practi-
cally ted for the juctivity determina-
tion.of flat insulation is the guarded hot, plate, ‘which is
described in ASTM test method C-177.¢ In ita gimplest

form it consists of an electrically heated plate and two
weatercooled plates. Two - identical specimens or slabs of a

ratus accommodating specimens on the order of one foot
square and an inch or more thick is-common. The appa-
ratus at the National Bureau of Standards takes

8-in. square, while plates as large as 3-ft square have been
used. The thermal mnducuvn.y of cylmdnca.l or pipe in-
sulation (Chapter 22) is determined in & similar manner

except that an equivalent thick must be caleulated to
account for the eylindrical shape.**
Reoeu(.ly there has been eonsxdemble t.ie.velopment of

state vity app u a glender
probe. % These instruments are commercially avail-
able and have the advantages of rapidity and requiring a
small test specimen. While useful as research and develop-
ment. tools, the probe has not been generally accepted as
have the guarded hot plate and. pxpe insulation sppambu.!.

Wall Conductances

" The f.hermal oonducf.ances {C values) of many wnl!s can -
be satisfactorily d from the d rities of their

e hré St i material are forsmt,andonels on

lt wxl.l be noted fmm Lhe above equatmn tha t
temperature .and the air velocity around the globe must
also. be determined. It.i is the velocxty measurement, which’

he m‘,‘ each side of the hot plate. A cold plate is then pressed
. against the outside of each specimen by a clamp screw.

The heated plate is divided into two portions: the central

. Or measuring section, and the outer or guard section. Dur-

film affect the frequency of an oscillating’ circuit. These"
bygrometers are usually calibrated by comparison . v

purposes, ‘particularly’ for use at subzem 'empemtum,
means-have been provided for p of

Enown" ‘hulmdxey @ Advantages of ihstruments- of. this: type
for' some ‘scientific- and  industrial purposes are beco

in the use of the lebQ !.her— ing tests the two sections are maintained as nearly as

et has itly béen‘ i possible at the same temperature. The purpose of the guard

whu:h ‘may. be used. for the mmsu.rement of MRT. Tbls
instrument utllm two spheres approximately. 2. in. in di;
ameter,, one of - wluch ds_gold-plated, and the. other black. N
The two spbem are hented elect.ncally to.the same tem-

secuonummnlmueemrsduewedgeeﬁects"l‘heelee-
tric energy required to heat the measuring section is care-
fully observed and converted to, Btu per hour. From this
heat qunnhty, the area of t.he test sect:on, the t.empemt.un

O . di. L

and their di but some walls are com-

phufed by the mc!uswn of metal, for instance, and tests

for d. The is required to

In ting actual construc-

tion. The gunrded hot box appamtus was developed for t.hzs

. Test for the tus at the

Bumuolsundardsmsl‘tlongm‘dhs ft high, w!nleothers
require different sizes, some larger, others smaller. . ;-

The guarded hot box is described in the ASTM Standard

Test Code for Built-up Sections C-236-54T.% The apparatus,

ially of three boxes: a cold box, cooled by a

differences in convection.;, The

apparent, and some forms of them are on the market. .

dxﬁ'emnce in em:rgy naqu.ued by .the two spherea. to maip-

the
tivity of t.he mnteml can be mlcu!ated. Hot plate sppa:

-

i

i . L

refrigerating machine; a hot box, heated electncal.ly. and




