=22 3nW=sE byl

o B At B S W

@& A AT @ M

& (1




BEEFRAAHM

ERARTIZIF
BB S
=

Ak KO 4
i AR
REE FHW K
HES

I o E

¥ 8 d M &k ok o



FREEFBEREN (RFLETVAER BHEEATER) K5
el M. AREEFXERIE. TR R5IR. TyE
R 8. $IIRENRENG. RERE. AP EERBTEESN
B. 2FEH 16 N, FRTRIERS BRARRGENN. S
FoEMERE, ERXERAHICENEY. BEMALRAILE. 25#
IXHGIER. BEEEATE - 8 FEAREEEBENHEDR
HESEHEET.

AP Hrafly MER FEERf A, SRR EERAR B%R
wE%.

HEERR RN
BRHEEURIE
BE5RK
E£=M
BR®E kPR %

TMEVL BRI
HEE HHMW %
BRE
E ) FW
PEAAT Ik RA R GLRTERE R
FEBIE SRR RAT R KAT
b MMRER R ERRY
Fra. 787X1092 K 1/16  Epgk. 1215 FH. 300 FF
1997 4 6 B —K 1997 4 6 A5 — X EDR
B 16000 Mt sEf: 10.40 T

ISBN7-112-03037-4
TU « 2327 (8153)

IERATH AR

MAENERERE, o FaiiEHR
(HRELAI B 100037)




hijll

Bl

ZJLHERRR. SNEBEFAE AN, IREBSMEBEHNERER, MEE:
AR FIASMEX A TR, B REERREM SET WA XOBEER.” X8
RBEMBRATEFOHHESEXHERTE, WREYHEN T IRRRIMNER T
TR iR, FELL, BHEAMAMERMFERA “BR” HRERS, WXt
HEREN A “—H” 2R, BERXITER.

RERB—. KR NIMNEHERERB . MERERYE, ITHBERERN
LR 2400 4> (GRS, FHE MR 10 MRIED . fn B M B O 2%%2 1 1600 4
), EEREBY B R AR AL & 4000 4>, UXEAR 4000 A, BEEBEEE Y
BRI EARE. BEIT, EE 4000 1B, RE—REISCRE OO, AR
B 6N A, BPFYEEIAANNER, BARA b RE. BIMISMEHEERAN, 457
BTEINLT. AREAERASE, B hBE. WA DUEE BT CHERR, BANRE A
Fihiok. B4, B N WAERMBRER 3N UTR? AR, BEILE4EN—H
SHACRR. RER, BRSO RiE? BB gt iRy, £#8-1%
A RS, AT BE ANBBRIBERAREILAA, MHEEXRPER B3R
MR E. Hit, ECREE 4000 R RER E, ER VRN BT, A5tk
KEFEE ¥ RKL 1000 S 5ER L FTH KRG, EUES A5 A b EiEEE
e BB SCRRE

BENATERDH, BRBRALRBINEHFHRLAALARE T —F (LAREHF
FIFIED . AT, 312 . BARWANERIFR =, Tl BREHEMESR KRR
MMMELERAZE, ¥EMERBUTRBEY. HE, RIEYSHKHEL BEHMEN
&AM (1000 R, EABASKEENEL. N, ERABBFAFHFTHI A
MK N EFE HIEBAMHAELEIRRALAZZE AERERAHLHIER—ER
HAMBERHIA & IR R BE - WREMNMER, FETX—E(BRAXLTWHEEB)
o

(RFAXL VG BREBERHBMAN CREXEEVREHBHZEATR) H
&R, KREAARRARBEORAIBANELENINORE. A%k
PN BRESWAALY; BRIE (WITLSRAER: $KHKSHHERT RE.
EREERT BRERSM S L. BOELEMNINRE ML FGERERM, X
H KM AEEBTREBNBRRIES, EFLEFLENTVHERERER, S¥8—
i

ERERMEVIIEHHETAE, MR, BEAXT LR ANEERE: AFT
W ERR. B EFRREBELWHEBR. BF RS ESEENLROKT: #



PAKAF3EE “EAIRITR" #4000 D BIENR A, DR 5180 =45 %38 in 1000~
1200 MREEAR TV LREEK A, 2EMERIES VIS REXREE. #8FMEHE
BE /TSR, LIRIKE] (RZATET W EN BHFEATR) FREMHFER: “Ed
18 F 2 A B B R i B B T AN SCRR A AT 1 — 20 4R R R T2 AN B IR R BB R RE A7
FFEEMBEA T RRM B W HERER.”

(AT W IHE) B 16 N85, AN ET—RERTEXT), FRRRIC (Read-
ing Material A&B), A HIT¥-3 2000 A, =i 48 85T, QA H HHAE, MY
THREHB=AZT. ERFRRERIEES, EHTRKXE, Z2EGHER. WREL
REBESEARELEY, EFEELYIEHMEEERE THE TR SRR E A
by RARVRERNYEY, BIEEEEE -HOMNKELIEREUR, BE2BERHE
TRIGF ], NREHEFERIEES, LRARBZE.

EHEMAMGEATER 2L, M TAEREELIGERERAONBRTLKERT
BERAGR, WR-EEMKNEZHH.

ERBAFHEFHHARBBLMTEERAFTHEINIEEMMRE BHRELLTX
EMXE: PEERTUHEHBERREFIRS, SSMIHERETRIAFRSIH
BMEESW HTROMEHE: ERELED, ESREILEAXTLNTEER. &
B AR E . B HE EME N TIFZERER, EHBOH.

(AT VEE) ERNEENOLLREEMHX—KREK, BTHREEKT K
ZRAR, BMPARZZAAERER, BOET RIEEHRFELE.

(AL W HKIEF)
mERRE



Contents

UNIT ONE
Te);t Heat Transmission and Distribution Systems eceeseececseecncctaiccisirennaicinae. ]
Reading Material A Infiltration Heat Loss -5
Reading Material B Cast-iron Radiators . 7
UNIT TWO
Text Exhaust HOOds ++sseeerseesersnsstnieisiiniissstinnietinsietinsessttissisesssussenssssnes §
Reading Material A Ceiling Diffusers «essreetserssuesemmmmmmmnmiiinieineen 15
Reading Material B Infiltration Measurement sssessececessecatciasicstentssscsssissnisssccas 1§
UNIT THREE
Text Heat Transmission Through Glazing tesessessesaatasticisascecscssestesssensincseses |G
Reading Material A The Factors Affecting Thermal Comfort «resseessrecscsarnsinanncns 25
Reading Material B Effect of Shifting Sun Load on Different Zones of Building -+« 27
UNIT FOUR
Text Fluid Bed Technology is in Transition 29
Reading Material A Draft of Boiler +esessseesrssessersieasrmtinmntmsieucisstiessncsnnes 33
Reading Material B Safety Valves - 34
UNIT FIVE
Text Compressor Failure steseterssesrsresiiiiiiimei e 37
Reading Material A Compressor Overheating Due to Electrical Problems escsseeeeres 42
Reading Material B District Heating and Cooling Systems .+ 44
UNIT SIX
Text Injection Odorization System Design < 47
Reading Material A Safer Repair of Plastic Pipe - 52
Reading Material B Computers Analyze Odorant Concentration sestesseseesserreeceanes 54
UNIT SEVEN
Text Floor Heating: Achieving Thermal Comfort in Artificial
EoNVILONINENES *+esessssoreseesrnsrsarssnnteesssnrsnresssssnssarsssssosessessssssssnesssaraces 57
Reading Material A Floor Heating Design Criteria - 62
Reading Material B System Economics and Design Optimisation of Floor
Heating SyStem se+tsresseesescssnieatssneamiisessennesinanssinssnssnsscsns 63
UNIT EIGHT
Text Fabric Filters se-eseersesesersmmaressennmonssesamsoesismeoseeossasesnes 67
Reading Material A Particle Removers - 72
Reading Material B Dust Classification + 74

UNIT NINE



Text Introduction to VAV Sy5tems e s s see ses aussss 0escensessassan et teease astsacsossananen uue
Reading Material A Test Method of the Air Conditioning Plant «ssseeeeceieresraacen
- 85

Reading Material B Air Conditioning Water System Characteristics
UNIT TEN

Text Horizontal_Return_Tubu]ar Boilers P R N T R R Y YR YY)

Reading Material AA Blueprints in the Fire 806 088 800 0E NI EEI ST EINEtOITI RSO IINOII SRR RIS IRTS

Reading Material B Coil Watertube Boilers sessesseeeeecrarmranniineiaaiaianan,
UNIT ELEVEN
Text Absorption Heat Pumps

Reading Material A Operating Characteristics and Design Considerations

of the Refrigeration SYSLEIM *eresesretsnessaccantosasictsstontoesone

Reading Material B Absorption Chiller Controls ceeesesesicescesssneraicccasserensencences

UNIT TWELVE
Text New Emphasis on Natural Gas Storage
Reading Material A SCADA Cuts Pipeline
Reading Material B Flow Measurement up Grade Enables Cost-effective
Monitoring
UNIT THIRTEEN
Text Design of District Heating Networks
Reading Material A Pipe Sizing for Steam Heating Systems
Reading Material B Hot and Chilled Water Pipe Sizing
UNIT FOURTEEN

78
83

87
91

- 92

- 95

100
102

- 105
- 110

- 112

- 115
- 120
+ 122

Text Operation and Maintenance of the Airconditioning Plant «eeseseesteciocian

Reading Material A Design Factors Affecting Outdoor Air Quantity

124

- 129

Reading Material B Methods of Varying Fan Volume «tereorecsrrrercisccainennaieciece

UNIT FIFTEEN
Text Gas Gathering and Transport

Reading Material A Gas-Water Systems and Dehydration Processing <+«

Reading Material B Gas and Liquid Separation
UNIT SIXTEEN
Text The Volumetric Behavior of Natural Gases Containing Hydrogen
Sulfide and Carbon Dioxide
Reading Material A How to Estimate Size Cost of Producing Equipment
Reading Material B Foam Insulation Reduces Gathering System Costs

131

+ 133

137

- 139

- 141

145

- 147

Appendix 1 Vocabulary «eessssssesesiessetnntmiuisiaisiintnssniene e sttt s e e e

Appendix 1 Translation for Reference

150

+ 156

Appendix i Key 1O the EXEIrCISES e+steesssetstistitatiaicciocsarsnssssescsssinstosssssascensonseore

179



UNIT ONE

Text Heat Transmission and Distribution Systems

[1] Heat is transported from the heat production plant to the heat demand centre,
which may be some distance away, in the heat transmission pipeline. ¥ Transmission sys-
tem costs are a function of distance and the quantity of heat transmitted, which in turn is
determined by the temperature difference and the flow rate of the heat transmission medi-
um. The quality (thickness)of the piping is a function of the water pressure, while the pipe
diameter at a given heat load is a function of the flow rate and the temperature difference.
[2] Many large power stations are located remote from the centres of population for
reasons of economy, environmental protection, fuel (such as coal) accessibility and storage
etc. Thus, while the heat available at large power stations may technically be recovered
for district heating and may match the heat demand of a large city, the cost of the trans-
mission line can be prohibitive. At present the maximum economically viable transmission
distance is up to 30 km for hot water and 3-5 km for steam, depending on the heat load
and fuel prices. Some studies have shown that hot water transmission over distances above
30 km can be economically attractive. Because of the load and demand limitations already
referred to, on an economic basis the number of potential applications is limited. In many
circumstances it may be more economic to construct new heat production units at short dis-
tances from the demand centre than to construct a long transmission line. @

£3] Depending on the terrain covered by the water transmission line, pumping stations
may be required to maintain the pressure drop between the supply and return pipelines.
Where possible the piping is constructed above ground to reduce costs.

[4] To date, the most common piping systems have involved steel piping laid inconcrete
ducts, although steel pipe-in-pipe systems or steel-in-plastic piping systems have been
used in special cases. Pre-fabricated pipes, using polyurethane foam as insulation, can be
cost-effective, but must be utilized within certain temperature constraints. Insulation ma-
terial can be rock, mineral or glass wool, fibre glass, polyurethane foam (sometimes com-
bined with glass wool), or calcium silicate.

[5] Heat is distributed from the main transmission line to the consumer, sometimes di-
rectly to the consumer’s in-house heat distribution system and sometimes through a heat
exchanger to the consumer’s in-house distribution system. In some cases the primary dis-
tribution grid is interfaced through a heat exchanger with a secondary distribution grid
which feeds directly to consumer installations.

[6] The cost of hot water heat distribution, which includes pumping as well ascontrol
systems in the local heat network, depends on a number of factors, in cluding; the heat
demand density; the supply and return temperatures; the charac teristics of the terrain and
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the local infrastructure; and whether the development is new or involves retrofitting. ©
[7]  The temperature in the piping system has an important influence on the cost of dis-
tribution per unit length. Generally, the lower the temperature range within which the
system operates, the lower the cost of piping. This arises simply because less costly piping
and insulation materials are required. At the same time cost is heavily dependent on the
heat demand density. The greater the heat density the lower the distribution cost.

[8] Lower return temperatures can be achieved by serial connection of space heating
and hot water devices, by use of low-temperature heating devices and particularly by using
thermostatic valves on the in-house heating devices. The latter control the temperature of
hot water leaving the radiator or other heating device. In these cases the in-house heating
surface may, however, need to be increased, at some cost.

[9] Increasing supply temperatures and pressures result in thicker gauge pipes, sturdier
valves and higher insulation levels and therefore lead to increased costs. Installation costs
also tend to be greater. A further factor with an extraction turbine system is that electrici-
ty output decreases as the extraction temperature (i. e. , the district heating supply temper-
ature) increases, resulting in greater fuel consumption to provide the same energy out-
put. ® This is an important consideration in determining the overall economic attractiveness
of a combined production system.

[10] One of the most important factors is whether the district heating system is being
constructed as a new development or as a retrofit development. For the former, costs are
much lower and disruption of traffic, pedestrians etc. , can be minimized. For a retrofit
situation, particularly in older towns and cities, costs can be prohibitive and the degree of

disruption can be significant.

New Words and Expressions

accessibility [aek,sesi'biliti]

n. Al Rtk
prohibitive [prathibitiv] a. TEKNMAEE
viable [‘'vaiabl] a. BHEEHN, WTFFH
terrain [ 'terein ] n. W
duct [dakt] n. %, W (FH
pre-fabricated [pri;'feebrikeitid ] a. FEMW
cost-effective ['kosta'fektiv ] a. WMAEALTH
polyurethane * [ ,poli'jusarifein ] n. BREEE
foam [foum] n. K
constraint [kon'streint ] n.  FBEITERE, Y%k
calcium * ['kaelsiom ] n 45
silicate ['silikit] n.  REERREL
grid [grid] n. LM, BN
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interface ['inta (;) feis] v.  HEE

infrastructure ['infro,strakt[a] n.  TFT# (KB 4

thermostatic [fa:mas'taetik ] a. {HERK

retrofit * ['retrafit] n. B, LHEEH

sturdy * ['sta:di] a. BEH

valve [velv] n. @]

extraction [iks'trekfen] n.

turbine * ['to:bin]] n. R

minimize ['minimaiz] vt e BRAR D

pedestrian [pi'destrion ] n. H17E, TA
Notes

(Dwhich 2| §—AIEMREIHEEIEMNA], &4 heat demand centre; Z<Bt 5 —+which- [F#
2| 4t JEBR % E 18 M), which #5E4Ti7 & the quantity of heat transmitted.,

@ In many - a long transmission line. 4] than 5| H LB ARIE, f& to construct new heat
production units at short distances 4 to construct a long transmission line LEE.

@) The cost of *+, depends on + retrofitting. 4% depends on EiBi&EFiAl; the heat de-
mand density; the supply and return temperatures; the characteristics of the terrain and
the local infrastructure; = 4% iE Ll & whether the development is new or involves
retrofitting MA]HF4E including K EiE.

@ with an extraction turbine system 4845 B MUE BB AT &) factor; that WAJRRIE
MA); resulting in -+ MAIERGRIRGE.

Exercises

Reading Comprehension

I . Say whether the following statements are true (T) or false (F) according to the text.
1. Many large power stations are located very near to the center of population for many
reasons. ¢ )

2. In many circumstances it may be more expensive to construct new heat production u-
nits at short distance from the demand centre than to construct along transmission
line. )

3. Heat is distributed from the main transmission line directly to the consumer’s in-
house distribution system or through a heat exchanger to the consumer’s in-house
distribution system. (G

4. The greater the heat density the less the cost of heat distribution. (G

3



5. For a district heating system retrofitting a development costs less than con-structing
a new development in. )

I. Fill in the table with the information given in the text.

Items Relations

1. Transmission system costs are a function of
2. The quality of the piping is a function of
3. The pipe diameter at a given heat load is a function of

I. Find out the factors that influence the cost of hot water heat distribution.

1
2
3.
4
5

Vocabulary

I. Find words in the text which mean almost the same as the following.
1. the state or quality being able to be reached or got
2. able to exist, capable of living
3. mechanical device for controlling the flow of air, liquid, or gas through a tube or a
pipe by opening or closing a passage
4. reduce to smallest possible amount or degree
5. being forbidden or too expensive
I. Now use the words you have found to fill in the gaps in the sentences. Change the form

if necessary.

1. The inferior products can be  if the workers work carefully.

2. They are going to make a survey of the  of raw materials for the vnearly—built
plant.

3. Do you think this small creature is ____ under such a low temperature?

4. A boiler of high pressure usually has a safety  on it.

5.Smoking is  in most public places.

I . Choose one of the four choices that best completes the following definitions.

1. is a kind of engine or motor whose driving-wheel is turning by a cur-rent of
water.
a. Fan b. Wind-wheel c. Motor-bike d. Turbine

2. means hard or firm.
a. Study b. Sturdy c. Sticky d. Still



3. Calcium silicate is a kind of __compound.
a. technical b. physical c. metal d. chemical

4. Retrofit means

a.renovate b. retire c.retreat d. return
5. Polyurethane foam is called in Chinese.
a. BEER b. IR ERE c. BERMIK d. REEEIK

Writing Selecting the Key Words (1)

I . Key words are informative words that can give the information about what a piece of
writing is mainly talking about. They are often nouns and verbs, etc. For Example .
Read the follocwing text and find out the key worlds:

With the rapid industrialization of the States, air pollution is posing a prob-
lem. Fertilizer and steel plants, thermal power plants and paper mills are among the
units which cause air pollution.

Automobiles also cause air pollution as they emit smoke which contains hydrocar-
bon, nitrous oxide and carbon monoxide.

The Air Act was passed in Congress 1982 and came into effect in 1983.

Key words :

Air pollution, Pollutant, Air Act

Directions: Read the text of this Unit and find out three to five key words.

Reading Material A

Infiltration Heat Loss

During the heating season, a portion of heat loss is due to the infiltration of cooler
outside air into the interior of the structure through cracks around doors and windows and
other openings that are not a part of the ventilating system. ¥ The amount of air entering
the structure by infiltration is important in estimating the requirements of the heating sys-
tem, but the composition of this air is equally important.

A pound of air is composed of both dry air and moisture particles, which are combined
(not mixed) so that each retains its individual characteristics. ® The distinction between
these two basic components of air is important hecause each is involved with a different
type of heat: dry air with specific heat, and moisture content with latent heat.

The heating system must be designed with the capability of warming the cooler infil-
trated dry air to the temperature of the air inside the structure. The amount of heat re-

5



quired to do this is referred to as the sensible heat loss, and is expressed in Btuh. The two
methods used for calculating heat loss by air infiltration are; (1) the crack method and
(2) the air-change method.

The Crack Method. The crack method is the most accurate means of calcu lating heat
loss by infiltration because it is based on actual air leakage through cracks around windows
and doors and takes into consideration the expected wind velocities in the area in which the
structure is located. ® The air-change method (see below)does not consider wind velocities ,
which makes it a less accurate means of calculation.

Calculating heat loss by air infiltration with the crack method involves the following
basic steps:

1. Determine the type of window or door.
.2. Determine the wind velocity and find the air leakage.
3. Calculate the lineal feet of crack.®
4. Determine the design temperature difference.
The data obtained in these four steps are used in the following formula.
H=0.018 X Q(t;, —t;) X L

where H =heat loss, or heat required to raise the temperature of air leaking into the
structure to the level of the indoor temperature (¢,) expressed in Btu per hour.

Q = volume of air entering the structure expressed in cubic feet per hour (Step 2
. above) .

t,=Iindoor temperature

to=outdoor temperature

0. 018=specific heat of air (0.240) times density of outdoor

air (approximately 0.075)

L=lineal feet of crack
Determine the infiltration heat loss per hour through the crack of a 3 ft. X5 ft.average
double-hung, non-weather-stripped, wood window based on a wind velocity of 20
mph. The indoor temperature is 70F , and the outdoor temperature 20°F .

The air leakage for a window of this type at a wind velocity of 20 mph is 59 cu. ft. per
foot of crack per hour. This will be the value of Q in the air infiltration formula .

Air-Change Method. In the air-change method, the amount of air leakage (i.e. , infil-
tration) is calculated on the basis of an assumed number of air changes per hour per
room. The number of air changes will depend upon the type of room and the number of

walls exposed to the outdoors.
Notes

DTEHEREN, AR KR 1 TAMPES = B T AR U BRI AR B ARG R
4 p LB ARRY IR 5 B R .
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Reading Material B

Cast-iron Radiators

A cast-iron radiator is a heat-emitting unit that transmits a portion of its heat by radi-
ation and the remainder by convection. An exposed radiator (or freestanding radiatot )trans-
mits approximately half of its heat by radiation, the exact amount depending on the size
and number of the sections. The balance of the emission is by conduction to the air in con-
tact with the heating surface, and the resulting circulation of the air warms by convec-
tion. ¥

Cast-iron radiators have been manufactured in column and tubular types, Column and
large-tube radiators (with 2. 5 -in. spacing per section) have been discontinued. The small-
tube radiator with spacings of 7/4-in. per section is now the prevailing type. ® Ratings for
various cast-iron radiators are given in handbook of the American Society of Heating, Re-
frigerating and Air-Conditioning Engineers.

Wall and window radiators are cast-iron units designed for specific applications. Wall
radiators are hung on the wall and are especially useful in installations where the floor
must remain clear for cleaning or other purposes. Window radiators are located beneath a
window on an exterior wall. The heat waves radiating from the surface of the unit provide
a very effective barrier against drafts. ®

Attempts to improve the appearances of cast-iron radiators by painting them, cover-
ing them, or recessing them in walls also succeed in reducing their heating efficiency. ® An

unpainted, uncovered, freestanding radiator is always more efficient.
Radiator Piping Connections

The important thing to remember when connecting a radiator is to allow for move-
ment of the risers and runouts. This movement is caused by the expansion and contraction
resulting from temperature changes in the piping.

Radiator Efficiency

Radiator efficiency is important to the operating characteristics of the heating sys-

7



tem. The following recommendations are offered as a guide for obtaining higher radiator
operating efficiency:

1. A radiator must be level for efficient operation. Check it with a carpenter’s lev-
el. Use wedges or shims to restore it to a level position.

2. Make sure the radiators have adequate air openings in the enclosure or cover. The
openings must cover at least 40 percent of the total surface of the unit.

3. Unpainted radiators give off more heat than painted ones. If the radiator is painted,
strip the paint from the front, top, and sides. The radiator will producel( to 15 percent
more heat at a lower cost.

4. Check the radiator air valve, If it is clogged, the amount of heat given off by the ra-
diator will be reduced. Instructions for cleaning air valves are given in “Troubleshooting
Radiators” .

5. Radiators must be properly vented, This is particularly true of radiators located at
the end of long supply mains. Instructions for venting radiators are given in “Vents and
Venting” .

6. Never block a radiator with furniture or drapes. Nothing should block or impede the
flow of heat from the radiator.

7. Placing sheet metal or aluminum foil against the wall behind the radiator will reflect

heat into the room.
Notes

OB BUR R T P 58K AR USRI K b i 5 R = SEF s 28 .

@BHA 7/4 T REBRH/DME B RIERITHREL.

@k B K BERE M BB EHRE T IRAEFE R ER.

OREELHEN LME. MERKEFHEHAFSOIIMBE R ENRET i EMEHL
B T EME AR,
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UNIT TWO

Text Exhaust Hoods

[1] Exhaust hoods are collectors in local extraction systems, usually of pyramidal or
conical shape, mounted above or at the side of the source of impurity. * They are very
widely used, much more than they deserve, for it is exceptional to find one that is fully ef-
fective in operation.

[2]  With an extract hood there is always an unbounded space between the source of the
impurity and the hood itself. ® Hence the surrounding air can flow over the source and in
certain conditions deflect the impurity away from the hood. Exhaust hoods therefore have a
much greater air consumption than ventilated chambers.

[3] The various kinds of hood may be classified as simple, active, individual and
grouped (glazed frames suspended from the ceiling), Fig. 2-1 shows a simple individual
hood (a), a hood above the charging port of a furnace (4), an active hood with slits around
its perimeter (¢), a hood with a supply of air on both sides of a work table (d), and a mul-
tiple hood with its glazed casement (e) .Other kinds of hood will be mentioned in connec-
tion with local exhaust for dust removal. The system of extraction may be natural or me-
chanical. In either case the hood is brought as close as possible to the source of impuri-
ty. Hoods located above the source are usually placed 1.8 to 2 m from floor-level for clear

head-room while being yet close to the breathing zone. ®
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[4] When more contaminated air collects under the hood than can be removed by it, the
air flows from under the brim and contaminates the work area.® In this case it would be
much better if there were no hood at all because if the density of the contaminated air were
less than that of the surrounding air, it would rise and when eventually it returns to the
work area due to circulation, it would then be more diluted and less contaminated than
when it left the over-filled hood. ®

[5] Exhaust hoods are effective when the rates of suction into the space between the
source and the canopy are sufficient to trap all the impurity beneath the hood. The suction
rate must also overcome the cross-currents of indoor air which could deflect the stream of
impurity away from the hood. The suction rate should be quite uniform over the entire
plane of the hood inlet. The effectiveness of a hood therefore depends essentially on its
shape.

(6] In long low hoods it is impossible to achieve uniform suction. It was established in
another chapter that for uniformity of suction the angle at the apex of the hood should not
exceed 60°.

[7]  When an ascending current of contaminated air forms above the source of the impu-
rity it entrains with it a large volume of the surrounding air on its way into the canopy. For
effective operation the quantity of air withdrawn should not be less than that of the rising
stream of air, otherwise contaminated air must overflow from the hood into the building.
[8] One can illustrate this by the following example, which also shows the real differ-
ence between a hood and a chamber. Fig. 2-2 shows a rectangular chamber with a hood in-
side; a suction fan is connected to pipe 2, and only as much air enters through the opening
1 as is sucked out through 2. ® If the base of the hood is flush with hole 1, all the air enter-
ing through 1 also enters the hood and is removed.

[9] Suppose we now move the hcod some distance away from the inlet 1. The air enter-
ing through the opening is then augmented by some of the surrounding air which it en-
trains. But since pipe 2 will only remove the initial quantity of air which came in through
the inlet, a quantity of air equal to that entrained will flow out of the entry to the hood in-
to the chamber.

[10] Hoods with natural ventilation can be effective only if the general ventilation of the
building is suitably arranged. Otherwise it is possible that air will flow into the hood from
outside instead of contaminated air blowing out.

[11] The advantage of multiple hoods in the form of glazed casements hanging from the
ceiling is that they are more capacious than individual hoods. Owing to their greater size,
they are also less affected by cross-currents than individual hoods. They are more pleasing
in appearance and they do not darken the building. At the time of maximum pollution, they
are often large enough to store the impurities for short periods of time without over-
spill. This accumulation is eventually removed by a system designed for the average rate of
contamination.
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