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tion of the day switch and entirely cut off the supply of steam to the radiation at night
during certain hours which are selected by the operating engineer.

The maximum in economical operation and satisfactory heating can only be obtained
by the use of some automatic temperature control system.

FLUID METERS

The perfection of fluid meters has contributed more to the advance-.
ment of district heating than any other one thing. These meters may be
classified as follows: :

1. Positive Meters: The fluid passes in successive isolated quantities—either weights
or volumes. These quantities are separated from the stream and isolated by alternately
filling and emptying containers of known capacity.

2. Differential Melers: In the differential meter, the quantity of fow is not determined
by simple counting, as with the positive meter, but is determined from the action-of the
steam on the primary element.

Additional sub-divisions of these two general classifications can be made
as follows: .

f . Weighers
Weighing { Tilting trap
Positive - Quantity R
. otary
Volumetric { Bellows
Fluid : ) R
Meters Quantity - Current - Turbine
. - i }/lenturi .
. . ead ow nozzle
Differential - - (Kinetic) Orifice
Pitot tube
Rate of :
flow Area { Orifice and plug " .
(Geometric) Cylinder and piston
Head area V-notch
(Weir) _ Special notch

In selecting a meter for a particular installation, the number of different

makes and types of meters suitable for the job is usually limited by
one or more of the following considerations: B

1. Its use in a new or an old installation. ) -

2. Method to be used in charging for the service.

3. Location of the meter. :

4, Large or small quantity to be measured.

5. Temporary or permanent installation.

6. Cleanliness of the fluid to be measured.

7. Temperature of the fluid to be measured.

8. Accuracy expected.

9. Nature of flow: turbulent, pulsating, or steady.

10. Cost. : ’
(a) Purchase price.
{b) Installation cost.
(c) Calibration cost.
(d) Maintenance cost.

11. Servicing facilities of the manufacturer.

12. Pressure at which fluid is to be metered.

13. Type of record desired as to indicating, recording or totalizing.

14. Stocking of repair parts.
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15. Use of open jets where steam is to be metered
16. Metering to be done by one meter or b abinati
y a combinati
17. Useasa check meter. . ' on of meters.
. 18. Its facilities for determining or recording information other than flow.

. Condensation Meters

The majority of the meters used by distri i
ft v district h ies i
sale of steam to their customers are condensatior:3 z:;xent%rcszompam_es o the

_ The condensation meteris a ular i
sized installations, where all of ft)l?g condtgt?szizrcl;fxe gg ESJ;T:[“ lilt[:l ctl s
mon point for metering purposes. Its simplicity of design egse ir:) t?asi?m-
;ccgrac}? at all loads, low cost, and adaptability to low’pressure disz 5
u;on as made it standar_dequlp_ment with many heating companies. n-
metgoagg?hgf conldgnsatxon meters are in general use: the tilting bucket -
meter and reiz{o ving drum or rotor meter of which there are several
on the market. Condensation meters should not be operated under

Constant flow trap.

Vent

Gravity type
condensation meter

el

Gravity discharge.

b

F16. 7. GrAVITY INSTALLATION FOR CONDENSATION METER
UsING VENTED RECEIVERS :

glfssure ﬁ they are made for either gravity or vacuum installation. C |

tiny ?.:;csed ow \{Ixﬁips a‘;e necessary ahead of the meter if a vented rec-eive(r)ril;

not use éssentigll—e I}J(él;:"c ;gallps are psed, a vented receiver before the
. ] rable a receiver m wi i

flow trap, but this is not necessary. 2y be used with a continuous

Fig. 7 illustrates a ity i i ir : eac
gravity installation using a vented i
rates r rec
the metgr, while Fig. 8 shows a vacuum installation without Zl‘rﬁ;sigr t:-iagf

Flow Meters

Steam flow meters are avai i -
Ste: _ vailable in many types and ¢ inati
- . .. Ombl
ZZZCZ ?Eﬁl plugﬁ meter is one in wliich the steam flow varies cﬁ?g:(z?; 'as’It;ll:e
area of | i: g_zn;:;it;l‘gebverucal hfft of the plug, which is proportional tg
£ ed by means of a lever to an indicato i
g;ril ov(;/hlxsc}; };fc'ordj ghe flow on a strip chart. The total ﬂi);ng‘f;ngﬁggﬂ
ained by measuring the area by usi ime
chart and applying the meter ct;gnstant. y using & planimeter on the

Fig. 9 shows a typi i :
] c ypical orifice-type meter connecti indi
typical requirements in the installation of this type ;ftlr(r)lrtlet:: d indicates
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