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On-site management of environ. mental
control in American-style pigsties

10-18-2025

\Illl«

PIPESTONE

SYSTEM




PIPESTONE

SYSTEM




Vi N 2 Report content

. EENX ARG

1. The importance of environmental control and ventilation system

. MR RGAZ O H K

II. Core Components of Environmental Control System

= AFNHE TR EIEIBAT /IS

III. Environmental control operation strategies for pigsties in winter and summer

DU 8 i I Y )

I'V. Common issues found during routine ispections

Fv AZRE T T ) B RS

V. Summary of key points for environmental control managementin winter and summer

PIPESTONE

SYSTEM




« INME ARG E

1. The importance of environmental control system

N2 RG] “Eard”
Why is environmental control and ventilation the "lifeline" of pig farmsFor the herd of pig
® X JE ¥ "For the herd of pigs"
1. RAGH e R, AR A 4K Provide fresh air-and-eliminate-harmful gases
1. VTR . PR b AN SR N Adjust temperature and humidity, and reduce heat stress and cold stress
1. T bRk AR R B, ARBESYI{E B Eliminate dust and pathogenic microorganisms to ensure animal health
® %[ £ * Regarding production
l. e B AR H 1 B A0 Rl #2462 Improve the daily weight gain and feed conversion rate of fattening pigs
1. FAR R T R FIHE T2 Reduce the incidence rate‘and mortality rate
. CREEE A P= MERE FUFS %2 Ensure the stability of production performance of the pig herd
O X[ X Investment
l. PRI 5 4h ), %i?ﬁﬁ@ﬁ’i&*& Protect the structure of the building to prevent moisture and corrosion;
1. fo)” RUWFEIHIZ O T, B 5t 13 It is a core asset of modern pigifarms, directly affecting the return on
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II. Core Components of the Environmental Control System

1. 21 7735843 1. Power section

ACKX L. ECXAHL AC fan, EC fan

2. #E X432, Air intake section

Tt /NET < IS EE XAR . FEfiT . UERY . ATREIT R

Top air intake small window, side wall air intake panel, curtain; air filter, travel switch

3. ¥l 97 3. Control part

W2 /18 HR L Environmental controller, temperature/humidity probe

4. IR /iR 58 474, Cooling/heating section

KA /KRR HuBR . RIS e PREAT  ASHeds

Water curtain, drip cooling, floor heating, space heater, heating umbrella, heat preservation lamp,

heat exchanger
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II. Core Components of the Environmental Control System
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II. Core Components of the Environmental Control System
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[II. Operational strategies for environmental control 1 pigsties
in winter and summer

PR BRIE. &
KR
Cooling,
dehumidification,
and maximum
ventilation

A= RIG TREFER
TEHT . BRI
Heat preservation,

maintaining fresh
air,
dehumidification

P TE X HE
IR
Tunnel
ventilation,
vertical
ventilation

S
Minimum
ventilation

AR ML. KA
All fans and water
curtains

AR RO
InFags . R PR 1
#

Variable frequency
fan, air inlet, heater,
local insulation
equipment

LKA KR IEH 1817

2. B /K AT AR ZE B K

3R AL 1 IR A L B s ' 2

446 B 5T

1. The water curtain pump is operating normally

2. Check for blockage and leakage of the water curtain

3. Ensure that the fan louvers open smoothly and the belt is tight
4. Check the curtain

A VAREEY S G n e d REpEliub S AN G

2 A0 A AN T VGO 5 X T XU A 750 A R

3. B NS S H) AR IR

4 SRR A

5. BT M DX 7K A 45 5 B DR

1. Set an appropriate minimum ventilation level using the environmental controller

2. Check the opening condition of the ventilation window and measure the air speed at

the air outlet to see if it meets the requirements

3. Set reasonable start and stop temperatures for the heater | Ew

4. Conduct timely inspections on temperature control probes

5. The water curtain in the northern region is tested for sealing and insulation —
AaYs1lEM
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I'V. Common problems found during routine inspections

108 1. Temperature

2. fh Ik 2. Static pressure

3. Tk X 3. Top-inlet wind window
4.7K 7 4. \Water curtain

5. XL 5. Fan

6.5 &b m] IR B B 6. Corrosion that can be seen everywhere
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i 5 Temperature

i I AU E 2 DRI TE IR, 12 “ARCASHRE” » MRRYE T AR )5 1

SRR ; i

Temperature is not merely the temperature in degrees Celsius, but rather the "effective ambient o é ;

temperature", which is the actual air temperature adjusted based on the following factors: &a *
X, Harmful wind . 'piafjg
MBI Floor type : g

Y Humidity \ !
A RO SEIR B S R b i £ )2 T SE B B B TR, AR Lk 71 HS g PRI 2B R i 2
;/El}rl‘:’j o
The effective ambient temperature is the temperature actually felt by the pigs on their respective
levels, which is adjusted up or down based on the factors listed above.
R BEPR SR AR B2 1, AEE AT R YR T SE 2l BE =T A8 A RO B L B ) 5%
Bﬂﬂizﬁgﬁ o
Temperature probes should be placed at the level of the pigs, but they only tell us the actual air
temperature - not the effective ambient temperature or how the pigs actually feel.
— A1) B D NAZA PN EEIR SR, RIS 1R N A 2 Mk
A room should have at least two temperature probes, and larger rooms should haye multiple
probes.




& A DU M AT 2 There are four Evaporation

basic forms of heat transfer Natural Convection
£ 5 Conduction
. . Forced
%t Convection Sl
e i Radiation

7% X Evaporate

b S A8 A E L R R O T, B IR : ;

P H R B 1 R LR T 1 Tt

== '

The goal is to minimize the energy P I P E S T 0 N E

consumed by pigs to maintain their core
temperature, given these factors.

$3081NS LM uoneIpeYy
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18
s —LCT—| — TNZ —|— UCT —
=N E X Three thermal zones: 14 \
« NlaFtiREX (LCT) Lower critical temperature region (LCT) \
WAL RE, T AT AR I 5% R AR L ) |

Increasing feed consumption requires great effort to 10 ; \Q__—-\
maintain temperature .

- Flm AR X (UCT) Upper critical temperature region (UCT)
IR B E, 75 EZRAME PR 3% To suppress feed

intake, additional measures are needed to keep them cool

e PEX (TNZ) Thermal Neutral Zone (TNZ)

oy

= TN I - S - - S - -

B PR R B AE X Optimal production efficiency zone —__..---""=_‘—'='_—'"'_"-—-..._________
SEgR £ |

B Mcal EAE B BALK N EHHEE

=
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YE R
im /& Temperature
o MRIEAFAEPEOR, WE A R R R/ Hh £ =E R HE R

N—

* Set different temperatures/curves according to different R A
production requirements
BT T 3% N 7 A 2
o LN 4 2| MAEAFEA= (7=
11 1 FOFHIE/77 55 & GDU Hs% L s :
100 o Pigs in the breeding room/farrowing barn & GDU
" 0 27.8 27.8 27.8
"o 7 26.7 26.7 26.1
®
% . dpebe imk 14 25.6 25.6 25.0
S " 28 23.9 23.9 23.4
- 67 19.5 18.4 20.0
- — 105 17.3 17.3 N/A
0= 133 16.7 16.7 N/A
- T T T T T T 155 16.7 16.7 N/A
0 50 100 150 200 250 300
Pig weight, Ib. 165 18.4 18.4 N/A

19.5 19.5 N/A




g3t [k Static pressure

® i [T P A AN A USSR N R U 1 7, B NS OKEE . TR XLIE AT B A U5 B A i R R A, i T X
FFEAENDUREIAN— M. A XWH T, sHEARE ), B MER.

@ Static pressure refers to the difference between the air pressure outside the enclosure and the air pressure inside, measured in inches of water column. It serves as a
measure of the difficulty level for fans to operate and drive air through the enclosure, as well as an indicator of the quality of air mixing entering the enclosure
through the top air intake. On windy days, static pressure may fluctuate, leading to inaccurate readings.

O 7RI KU Bl 7, B AR T0.05 5~ KEE Ginweedoy R SIR-GA R, KBRS Tk 28 0 BB RSB AT BRWL, T A AT 3843 2Rl
2 Pl < B XS

®]n a barn with negative pressure ventilation, the static pressure should not be lower than 0.05 inches of water column (in.w.c), otherwise the air mixing will be poor,
and the fan screen will not be able to fully seal the non-operating fan, thus posing a risk of unfiltered air flowing back into the barn.

® 4 B R UF S SR A AR F R /20,1095 ~F /KA

®The ideal static pressure for achieving good air mixing is 0.10 inches of water column.

© i 5 B TF 20,205 KAE R, RMLAT H A D, ElE T AR B .

® When the static pressure rises to 0.20 inches of water column, the airflow generated by the fan decreases, and the enclosure begins to lack air.

© i A5G e I PR R DL R AT - SR AT s R A 2 [ L At R T /N BROR I/ B 1 S sl A B 9. IO B g, JiRILAC IEAEIZAT B KU LA
B EERY, WIERTBERMERRH] 1 2 <l

®Common causes of high static pressure: The attic space or other openings providing fresh air are too small or too dirty/blocked by debris or insulation blocks. The
air intake is not open enough to match the number.of fans in operation.In filtration farms, the initial filter may be too dirty, limiting air flow.
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Static pressure gauge (differential pressure gauge)




HWEHE ISR, XS SRR

The impact of changes 1n static pressure within the
room on airflow

Primary Inlet Energy Insufficient for Building Width
HEXOREFENESESEE

Too Much Inlet Energy Can
Generate Drafts in the AOZ ("Timed Ventilation” case)
HARHRORES™EHR

Inlet momentum insufficient creating a significant .
secondary recirculation zone
HMAOSWERE
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Management of top air inlets

1. FRHA—F

1. Inconsistent opening

2. LB T B 5SS BB AT

2. The actual opening does not match the setting of the
environmental controller

AT RETF 534 B B AR T

. The travel switch is damaged or the spring is deformed
NG 5

. The small window pull cord is broken
CHBNEHEA, RETNTE RN &

. In summer, the small windows are not tightly closed,
allowing hot air to enter the pigsty directly from the top
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Management of water curtain

X o % B
A% R e W 9, T ) s, v, e v
AT R S U

1K AT E IS Ve P I P E S T o N EE

1. Regular cleaning of the water curtain
2T N, BHEEK T FIEE X
2. The curtain cannot fully descend, blocking the air intake of the water curtain

3K E 24T I e
3. The water curtain cannot be fully wetted SYSTEM
47K ATIRK

4. Water curtain leaking




WAL

Management of fans

A2\

1 KRBT RS, XA 5
1. The fan belt is loose, resulting in abnormal wind speed values

2. KHLFRI,  ELALER = I PR IR
2. The fan makes abnormal noise, and the motor lacks proper maintenance P I P E S T o N E-«
MK AMBER. B ICIEREAL

3. Dust on the louvers, damaged louvers, and louvers that cannot be reset
e LUR SRR S—
4. Abnormal operation of variable frequency fan =




it A RT DL J e

Corrosion can be seen everywhere

HELAESERE DL, A 5 I Tl b 3

The rusting issue was not addressed promptly upon its occurrence

REEBENE, I A KBS A i S e e it e

In handling the epidemic, excessive use of strong corrosive products such as NaOH for

disinfection i
5 PIPESTONE
The barn has not been cleaned regularly
] 5 B e B 34T E HiE X

Regular ventilation was not carried out after the enclosure of barns

b N S
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V. Summary of key points for environmental control in winter
and summer

RXERERIIZOEZE: Core elements of winter environmental control:

INFAES HEBR VS i /)N 18 X 2
Heater heating vs. minimum ventilation
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FS b P IAEA RIFIR O T = A2

In fact, we have to turn on the heater in winter to dry the indoor air.

e L v 2 B S = A R RE

Warm air has a higher ability to retain moisture than cold air.

IR E AT E10°C, A TR GNANHE H Tl o B 2KVt < 8 — 1%

For every 10°C increase in temperature, the amount of water vapor that the air can hold and expel from the enclosure
doubles.

FATE LB AT ISR A s

We heat the air by operating the heater.

e, ARA AT R S R B R 2K, LR e B, RIS A T 2B T . (BRREMESIERAEES . M
SRR, JFSBURE BT R, R TN AT e o AR

Yes, you can close the enclosure tightly enough and slow down the fan, so that the heater doesn't need to operate. However,
this will create a harsh environment withy high relative humidity, and cause/gases to-rise to the attic, leading to premature

rusting of the steel roof and rafter patching boards. =
PIPESTONE

SYSTEM




- FRFKE

%
r- @ 7~K/1000@ glfﬁ ,@ ﬁFH:‘[ /,F—'--m“l B cera i A e .
@l FRET (100%R.H.) mESHE 18T, ZERFBREARIK
: PRSI . AN 222
s FNERN b, adTHRFENE
s A7 O VAN Lo
For every 18°F increase in temperature,
4 the amount of water vapor that the air
3 can hold doubles. The incoming cold air
| X L \ | | 1 Is heated and can hold more water
0 vapor before it is expelled from the
0 0 10 20 % N N 660 N building.

Air temperaiure('r)



ROAREANEAGS B KT, RN “HE” 2T
“X@l” . Mgk R s H R SRR,

H—F haciefIREE, — 78RNSR
Siair, BB RFFEENEFRE. SRR
AN U

The heat output level of the heater should be adjusted so that the
heater is "on" more than "off”, thereby reducing temperature
fluctuations and improving efficiency. During the coldest tima of the
year, a heater of an ideal size will operate continuously but stifl be
able to maintain the desired building temperature. Avoid oversizing

the heating system.




In#Ass % € H frHeater set target

——

1. AR A1 5 il e AN ] )38 AT I T

1. Set different operating times based on the external temperature
2. IR T B SRE AR AT DUAT 38 H A CFM

2. Ensure that each pig in the space can have an appropriate CEM
3. B IR I BB E A 2 K ey

3. Ensure that the environmental humidity 1s not too high
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AL mIs AT
Overload operation of heater

© U NS B B N O P IR RE R 2630 o TR) e T FERY 5 & B BN AR I8 4T I )T K

® When the temperature at which the heater is set to shut off is too close to the room's set temperature, the heater may run for an excessively
long time.

O NI AF ILIBAT ), pa Al = 4R STH .

® After the heater stops operating, the room will continue to heat up.

© L SR s [BHR L v T e fEL,  fe /NSRS I i 2 12 &1 )5 1)

®][f the room temperature exceeds the set value, the minimum frequency converter fan will accelerate its operation to cool the room.

© 21 5 B Ve H I M B i e B LA NI, TR B R 210 2 g3 .

® When the room cools down and falls below the set temperature, the heater will start up again and repeat the cycle.

X 2 FHERINIREANEIS, TR N ADERIRNLIEE, @SR ZE, IR

®This can lead to uneven temperature distribution in the room, unnecessary fan speed increases during cold weather, and cold air that can
cause pigs to get chilled, all while wasting gas.

® fN AR H N i B OV T IRGE(E1.11°C kMl (EAESEEETEOL K, AnAINA SR, i) GE 7R 2 i B OV T E (H1.67°CE A 5%
Zip

®The heater should typically be set to shutioff’at 1.11°C below the set point, but in some cases, if the heater is oversized, it may need to be
set to shut off at 1.67°C below the set point or even higher.

O T IR FEIE B R, B RIS S M G FITHRAR RS, PAIERAPEAS IS A2 7 oK

®0On a cold day, observe the temperature rise in the room after the heater is turned off to accurately assess the heater compensation
requirements.




NP M=

Heater compensation
FENLHT RN B Z R B F 2T (411.11°C)

Establish a new heating return difference
standard - typically 2°F (approximately 1.11°C)

ﬁ
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R 1] JEL
BEIAE s
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" \\ £ ™ i
-\. : [ =Ill .
b\ , ke I a
| — d s
i

>
" B[R]

55




Ny N

B¢ /N E X Minimum ventilation

® 55 /N iE M2 T = A% T 10 E R A aE X B

®Minimum ventilation refers to the amount of ventilation when the room temperature 1s lower than the set value

® LRI AR AL AU R e e TR B/ N E X

® Minimum ventilation is required to remove moisture and gases,and to provide oxygen/fresh air.

® 5 ARIE XU/ = b o+ A e 8

®nsufficient ventilation = high humidity + stifling air

® s B X R=1E )it i, 5 R 2%, IR A0 .

®Too much ventilation = excessive ventilation, which-can cause pigs to get cold and waste propane (gas).

® 7R AL B X ) Pl 425 4= - 50% H IR TA) Lhipe /Nl Wiz AT (X222, F2/D) 0 R IATERA 1d 24 1) s (s X
FA 147 5090 8] A2 7= 32 5

®The livestock housing in the Northeast region operates with minimal ventilation for 50% of the year (more in winter
and less in summer). If we do not have ‘an'appropriate'minimum ventilation rate, our production will be affected for

50% of the time.

(=




FEARAIARIHNE], &SRS B CEE, During ventilation in cold weather, proper air distribution and mixing are crucial.

HAR2 LAA-5m/s KB BE U (O FE R HEXE 23K T, AT USRS D, #ED IR KA I RS A HAR . & 4FLL0.107" I fi ks
1T USRI RS -

The goal is to achieve a wind speed of 4-5m/s through the air intake (standing 2.3 meters away from the air intake window, one can feel the wind blowing on their face). Sometimes, opening the air intake too wide makes it

impossible to achieve this goal. It is best to operate with a negative pressure of 0.10" to achieve the best mixing.

kb b, AREIERI4-5m/s AT RE2 FEE AL SHZE, JF HIGERAE LW RIATEN 5 1H] . 2.5-3m/s ] RER A TREX BRI S A HITH L T o
Actually, attempting to achieve 4-5m/s may lead to air blockage at the air intake and prevent sufficient air from entering the room. 2.5-3m/s may be the best we can achieve.

FEFERRIRAER, ARG — AN IQ M —NHE U AT ARE Bdd i 2 TR L, FRRESAS 2 A IR £

In cold weather, closing one air inlet every other one can help increase air velocity and achieve better mixing.

8 FITAE 25 TR) ) 3E =4 22 U -

Appropriate air distribution in the space where pigs are located: Inlet
¢ Form a uniform and planned air mixing /& %32 216 11X ) |‘ ll
PR/ VE N
i o W =

«  Eliminate blind spots 4 K&4t f

«  Prevent thieves 5

Appropriate airflow path: i& 24 [ SR EE 1% :

*  QGuide air to flow through the building along an appropriate

route

The airflow must be properly guided
o I SERNTE SR ZoE i 2 )

\i\
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0
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V. Summary of key points for environmental control in winter and summer

HAEMIEHIZ O3 Z . Core elements of environmental control in summer:

I8 B B R B K B AIK T /T R

Achieve the maximum wind speed specified in the pigsty design +
water curtain/spray system
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B Z538 Xl Ventilation in summer

® HIRNAHLR SR Z ARTE, G Y I 5 v 3 40%
®|f the wind turbine system lacks maintenance, the reduction in wind speed can be as high as 40%
I FA] IXUATL XU A1 -3 Dirty fan blades and shutters
A 14 55 HE R 58S, D Dirty air intake at the lower part of the eaves
RN 7 ¥ 5] — 5 e ok XL EE LA XU LS 17 B 15 The fan belt.is loose - it seems that the fan is rotating
slower than the other fans
LIRS JIAE . T = B AR XL 5 17912 Insufficient motor horsepower and abnormal noise - it runs
slower than other fans
® 157 25 2% MR 7K Rl 1T 28 A AE HEE 21 25 s W B TR B E B e —F BT (] 152 T 20081 /952003 81 (OF J5 10% 1)
[ISF 1A, 5% H190% I 8]
®The sprayer and dripper serve to cool down animals through evaporation. The general cycle time is set to be on for 2
minutes and off for 20 minutes (10% of the time 1s on and 90% of the time 1s off)
M AR EE e, F SI IR W Kawfe A 5 ) ORU8A $eh T4 Jo7 L AR Bl ) 2 A
OThe wet curtain components need to be periodically flushed with water at a constant speed to ensure they are not clogged
by mineral deposits or dirt




B Z538 Xl Ventilation in summer

® (E s KHE XA T, @ 7= H B2 TR S VIR O HE- B A5 (H 50 $10.109¢~f 7K AE Ginwee) HYFR I ATIES H
4-5m/sHFHTEEE, A N e i) BE Nk 23m/s KU [l 5 A k= o

® Under maximum ventilation conditions, air mixing through the air intake remains crucial - with a target static pressure of
0.10 inches of water column (in.w.c) per minute and an exhaust velocity of 4-5 m/s at the air intake. However, sometimes
even if you only achieve a wind speed of 3 m/s, the enclosure will not lack air.

® 7t 5 2= WAL Br el AL A BE 3@ a4/, DME A R IE)— RBKZ By RS 3

®During the summer wind turbine phase, or variable frequency range, the amplitude is usually reduced to facilitate faster
startup before a hot day arrives.

O iR Rl & R 1.67°CRIN . ENIREAER T EINREL67C. thll: E45029.44°C, ENAMNIEIL31.11°C,

®The 1.67°C rule for barns without wet curtains: The indoor temperature should not exceed 1.67°C higher than the outdoor
temperature. For example, if the outdoor temperature is 29.44°C, the indoor temperature should not exceed 31.11°C.

® 75 R PR IR FATT R 8 M R TR ) — R 7 20, FeAT TR AR T 55 2% B /K SRR I 0 1 28 A T8, i dl il A el 73
K 3N B i e SR

®Evaporative cooling is a method we use to cool down pigs. We can use a sprayer or a dripper to wet the pigs and allow
the water to evaporate and dry them, or we can use a wet curtain to cool down the fresh air that enters.
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ARIAHIRHRE R 0%

Efficiency of wet curtain under different relative humidities

PR R T HANT SEEY T E,
N AT SHIFE R EE

70%RH, MIIZ(E5-10F , iR 4\ B ,
AT S BT EKT 55% AR e g
76 62 66 70
RH, NMIEE{K 15°F,
67 % i
73 791' /; 85
100 19 87 8




=

TSR

7l Wet Curtain Guide

© U SN FEAR M FE BRI, ¥R e 3 3

® When the external relative humidity is relatively low, the wet curtain is most effective.

ORI HIKER, LANVE . &2 KK RE 28 FSS KRG RIET .

®The water usage of wet curtains is significant and must be managed. Excessive water can restrict air flow and put pressure on the water supply system.

O (LT I XNLIZ AT IFIA B 76 Al XG4 N R SR A 8%, BN IZ I E £ 25.56526.67°CItf J5 3

®The wet curtain should only be activated after all fans have been operating and full ventilation has been achieved. Typically, it should be set to activate at
temperatures ranging from 25.56 to 26.67°C.

ORARIR AT AL A 57 I, REfE FCVFUR I HE BT K&, 5 R i AN ZIFEEIEAT, RN IEA T S M CH] . FELRGITIR, ReE el aT i
RTPEER G P IE BT . BB aR I E =TT R 50 B, R0 b — LS IFARE 75 EE AT A 2.

®Unless the wet curtain is equipped with a bypass valve that allows you to adjust the amount of water entering the wet curtain, the wet curtain should not be
continuously operated, but should be cycled on and off. It is necessary to wet the wet curtain, then cycle it off and back on again before they are completely dry. A
good starting setting is to turn it on for 5 minutes and turn it off for 10 minutes - observe and adjust as needed.

O i AR R S/ NI R e T, DAPMEE SRR A AR EAE K I B INAZ B E YRR F5 R F6 s 1A 5K .

®The wet curtain must be closed for 1 hour every day to fully dry, in order to prevent algae from growing on the wet curtain paper. Usually, they should be set to
close between Sam and 6am every day.

© G JE] e TV /K B DA o T ek SRR A (K ALI A G, X SRR B UK BB T EE b, BRI AR KI5 I 2 ik #
EARHER

@]t is crucial to flush the top water supply pipe weekly to eliminate debris that might clog the water supply holes of the wet curtain. Ensure that the water is evenly
distributed across the wet curtain wall until the end. Any dry areas without water will allow hot air to penetrate.




=

Y 2537 Wet curtain maintenance

® B J] Pt — IR IR AL K B — 7R R AR SREAE I SEE

®Flush the top water supply pipe once a week - more frequently during heavy usage in hot weather.

ORI TR AR R I A B B, V53 R SR S

®Ensure that the outer surface of the wet curtain paper is free of debris such as grass, weeds, dirt, and algae.

© T DRI 713 4% 5O TR X IE AR B0, GnRAT, PRI PR IR A7 DA DR 35 S LK

®Ensure that there are no dry areas or streaks on the wet curtain paper. If present, flush and clean the top water supply pipe
to ensure even water distribution.

® F i 1E P Al K R T BRE AN T K CAnRe gk EHERR 7 Y, I EERE) .

®Empty the water storage tank weekly and refill it with clean water (more frequently if minerals have accumulated on the
wet curtain paper).

® & Ji [n) B ME K AR N 1/ B B (R R B e R AR A, S InsE S

® Add 1/4 cup of bleach to each storage tank every week (add more if algae growth is observed).

® IN R AT EIF e, R EA ] JEYG,, G ER KA DUERRIEA G KAE I PrE T

®[f the wet curtain paper needs to be cleaned, be careful not to' damage them. After cleaning, empty and refill the water
storage tank to remove all debris that has entered the tank.

O £ R /DY H — AN I TR AN ZA LR A AR, DA PR A e A TR, B lbEsRA .

® At least one hour per day should be set aside to prevent water from flowing through the wet curtain paper, ensuring that
the wet curtain wall is completely dry and preventing algae growth.

LN




2 TS FUIEA £ ” Complaining about
"insufficient air circulation'" in summer

FE17): Question:

® L SR H 1] R B/ s (R IS i), SIS

®[f the problematic enclosure/room has a pressure gauge, what is the static pressure?

® T 5 A I XMLERAE100%38 1T, FrA B THURE & #03T IF, B RO BLIE T /4 A 4T T e By & B 1492

® Are all fans operating at 100% capacity, are all top inlet windows open, and are all bird screens clean after the soffit
doors/curtains are opened?

O L BN N, EASRES EAM T TREM L EZ D ? AR RTE, — 18X R I 16 7 B &
AN E S S 1.67° CHYMREE . il 554132.22°C— 25 A4 1% 114 33.89°C .

® Under maximum ventilation conditions, what is the temperature difference between indoor air and outdoor air? In hot
weather, a well-ventilated enclosure without a wet curtain should not have a temperature higher than the outdoor

temperature by more than 1.67°C. For example, if the outdoor temperature 1s 32.22°C, the indoor temperature should not
exceed 33.89°C.

® 5 G MR T IE 3R O R TR b K A 2 N 945 m/s) | [RASKEIV R 2 R &

® What is the airflow rate through the air intake under maximum ventilation conditions? It should be 4-5 m/s to achieve
good air mixing.

O (N AR JEAR Yy, WU UE A A IR A4 AT ARES?

®]f it is a filtration farm, what is the status of the pre-filter and main filter?



#GE X R Suggested ventilation rate

BERENATHE (304D =20 cfm & 2=l 80 cfmidiH; 500-700cfm = 25 & i
Sows and piglets (parturition shed) = 20 cfm for low temperature in winter; 80 cfm for moderate temperature; 500-700 cfm for high temperature in
summer
ML Fh =15 cfm A Z=MIKIE: 50 cfm J&H; 300 cfm X 2= &l
Breeding shed = 15 cfm for low temperature in winter; 50 ¢fm for moderate temperature; 300 cfm for high temperature in summer
RE =3 cfm AZFMKiE; 15 cfm & ;5 35 cfm B & i
Conservation pigs = 3 cfm for low temperature in winter; 15 cfm for moderate temperature; 35 cfm for high temperature in summer
K HE =7 ofm AR : 24 ofm i&H; 75 cfm B E 5
Growing pigs = 7 cfm for low temperature in winter; 24 cfm.for moderate temperature; 75 cfm for high temperature in summer
BB =10 cfm &ZE{KiR; 35 cfm i&E ;120 ofm B i
Fattening pigs = 10 cfm for low temperatures in winter; 35 cfm for moderate temperatures; 120 cfm for high temperatures in summer
UEURE =12 ofm A BRI 40 cfm i@ 5 150 cfm H FE &k
Pregnant pigs = 12 cfm for low temperature in winter; 40 cfm for moderate temperature; 150 efm for high temperature in summer

W XTI IEASUE B B, FRATTAH AT B 7 2K s Nl XU S 2, R DR U B R IR BRI R R A
Note: For filtering and double louvered walls, we have found that it may/be necessary/to increase the minimum ventilation ratio by 2 times to ensure air
quality and prevent backflow.



AFER~SF R RMLIERNE RS /D

What is the ventilation volume of fans of different sizes?

A S MEBBI XML, 1EZ 5 P X -bess S == 235 -

There are various types of wind turbines. Please refer to the handout - BESS Lab Data.
— BN : General rules:

14~} AML~2000 777 FE R/ 53

14-inch fan ~ 2000 cubic feet per minute

18~} KA1 ~3500 3777 F R /34

18-inch fan ~ 3500 cubic feet per minute

24~F AML~6000 7.7 9L R/ 7

24-inch fan ~ 6000 cubic feet per minute

361 AL ~10000 3777 FE R /43 B

36-inch fan ~ 10,000 cubic feet per minute

5451 AML~25000 3777 FE R /34

54-inch fan - 25,000 cubic feet per minute



HAOSHiTHHE
Airflow calculation for inlet and outlet

S0 RTINS
Step 1: Measure the wind speed at the inlet and outlet using an anemometer.
b INE R X AR CBURLEE AU FY P D)
Step 2: Measure the length of the air intake window (both sides of the dual-flow air intake window)
F= MEMLNETFE (%) .
Step 3: Measure the opening (width) of the air intake window.
SV X E T A CRIRSD .
Step 4: Calculate the opening area of the air intake window (square feet).
B BXE (cfm) =HE (fpm) *H [ (sqr ft)
Step 5: Ventilation rate (cfm) = Velocity (fpm) * Open area (sqr ft)
Al JFHL5TN], 185K HgIEX TS,  XiH Jy1000fpm,
Example: An intake window with an opening of 1.5 inches and a length of 18 inches, with a wind speed of
1000 fpm,
HE X 18 X =1000 x ((18 x 2 x 1.5)/144) = 375 cfm
Ventilation volume of the intake window = 1000 x ((18 x 2 x 1.5)/144) =375 cfm




i M AN e
Alarm testing and setting

© §2 1R AR BN G H T B AR R I R G, BRE .

@]t is crucial to test the alarm system weekly according to the instructions on the "Weekly Alarm Test Log".

© &3 JE A AN [A) X3 B H) N 1230 o D 2 R Y AT R R A 1K

®Test different areas of the farm weekly. Conduct a power failure test by disconnecting the alarm power supply once a month.

ORIz T, B BVEHRAINIT T —IX R AR RSt E TR HME—J7 V2.

®Ensure that the test runs until the alarm successfully makes a call - this is the only way to ensure the phone system is functioning properly.

O fIRR N O R T I E IR EES. 89°C 4

®The low temperature alarm should be set to 3.89°C below the set temperature.

® SRR B BE T T AL EAEN W E AT T IRES. 55°C; e, WEFERED & TR ERALL 10-13.88°C.

®The high temperature alarm setting will vary with the seasons:in winter, it should be set to be 5.55°C higher than the set temperature; in
summer, the setting needs to be increased to be 11.10-13.88°C higher than the set temperature.

O AT, [HRFIREWAE EEN, POAENIREEFBOEED, F11/108013.88°C Ay, ARaRKEER.

®]n winter, it is crucial to lower the high temperature alarm, as asphyxiation may occur before the indoor temperature reaches 11.10 or
13.88°C above the set value.

O 5B < / B 18] Nz 2 /A — g RIS CCTRE B 37T 8807 ) LAEXE 3 RS HEs de b it O 3 KL B 28 /D H 0 kAT — ik
M, DL R I H AT

®Each enclosure/room should have at least one backup regulator (automatic temperature regulator) to activate the fan in case of a ventilation
controller malfunction. It should be tested at least once a month to ensure its proper functioning.
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NEEER O/
Insights and retlections on environmental control management

® SR b TSR BB A T A B A T SE Rl R

®]n fact, the calculated setting value does not always equal the actual ventilation.

© L UUR 4G A2 DL OR R AT I8 X/ BT . B & A, BN ESERIT A SR B, 2R, AILREER SR, AR E XA RIER G2 R E 4-5K /0 it
AEGEE bR, ARMRSE A RRAN (BT, ATRETEIE SR — A0, JEHRARR/NERIEAE T o 3K/AD AT e VR BE A B B S df KOE 1o RBRIEIRA RIERI TR REZ MR G . &
/NG S AT 5 1% 7F.0.05 5 <1 /KRR R0, 109 ~F 7K AR 22 8] o cfm= XU * /N I 101 T AR

@]t is essential to constantly observe and feel to ensure good ventilation/air quality. Observe the piglets in the farrowing shed, check the actual opening of the small windows and fan stages, and feel the air,
not just the air in the aisles, but also in the area where the pigs are located. Ensure a target air-inlet velocity of 4-5.m/s for good air mixing. However, depending on the size (model) of the air inlet, this may
not be achievable, especially under minimum ventilation conditions.-3 m/s may be the best velocity you can achieve. The key. is to allow as much mixing of air flowing through the ceiling as possible. The
static pressure under minimum ventilation conditions should be between 0.05 inches of water column and 0.10 inches of water column. cfm = velocity * small window opening area

© FH 7] 55 [8] R oRH [ 0 JRUATL 3 JRG 1 R o i 150 B T e 2 DRTE =01 ) i L T O i 2 Ut S R o 3% MR /NI AT g =— AN BT H 5em, 10 53— B AVE R AT R ST I . 75 ZE i DR R AR IR SE B
HBE R IERf 3B 5 FF ORAUE b5 [A) 2 T3] — B

®The same fan, air intake, and controller settings in the same room may cause variations in air quality due to the setting of the air intake. A minimum opening of 3% may mean that one room has an opening
of 5cm, while the air intake of another room remains closed. It is necessary to ensure that the basic actual air intake is functioning correctly and consistent between rooms.

O ANELYN AN & IELF F 5 2 DU G ) RATL A ik X B 50

®Don't assume that a shed will perfectly match the fan and inlet window design.

O 5 5 R S 2 1 WG A T B 1 R P AE 2 18] SE R il B2 (R 10 D 2 e At B 2 T LT L N 2 46

®]s the temperature probe positioned just where it can read the actual temperature of the space where the pigs are? Is it far away from the roof air intake window, heater, etc?

© (A H8 T 58 22 19 XWLAS — 78 55 [F) - e S It o 5 B2 5 1 XU MR i 2 A%, AR s e N IR ol o A 2 A= 19D

®Merely adding more fans does not necessarily equate to increased ventilation. It is necessary to examine the specifications of the air intake and filters, as well as the airflow into the attic (a commonly
overlooked aspect)

O R H) 7 LR T S N E R . (B, — NS A T e 20cimali AR G, | AHRSLY > 0% BT B 77 £40cfm) .

®Rooms with deep pits require a higher minimum ventilation rate than those with shallow pits. (For example, a shallow pit birthing house may be well-served with 20 cfm, but a deep pit birthing may
require 40 cfm).

O R — N AR E A, BT e AN I 01098 RUKAE, BN RN B Gk = DL T EATT TR DR IE 2 % s ?

®]f the airflow in a livestock enclosure is severely obstructed, the static pressure may not exceed 0.10 inches of water column, due to a severe lack of fans, which prevents them from ensuring sufficient
static pressure?




© th T ANLE A B A B 3T B PR AR ANIS FE - RFINRAT N a8 R T /b 40%..

®Due to dirty fans or louvers, slipping belts, or insufficient attic space, the ventilation volume during hot weather can be reduced by 40%.

O/t Z, I X Y XGE H AR N4-5m/s, (B2, ER/NEXGEIET, TREVFIREW L FI2. 5-3m/s, 1 H AL “85%E” #S
1 Pl <5 / s TR) R =

®1n all seasons, the target wind speed through the air intake is 4-5m/s. However, under minimum ventilation conditions, you may only be
able to achieve 2.5-3m/s without "blocking'" the air intake and causing a lack of air in the enclosure/room.

O E [ E B R B BRI S A R .

@1t is necessary to understand the air velocity, static pressure, internal temperature, and external temperature passing through the air intake.

® N AR 75 EAE L RIBAT AR £ 7K

®The heater needs to be operated in winter to remove moisture.

O T LML AT R, {7

®The fan capacity and settings can be calculated, but on-site verification is required.

O T RF MK, DLVPALSERR @ X PERE s TR E S MR AR £ B ZPEAS SEPRIE O, AR R R .

@]t is important to observe and feel in order to assess the actual ventilation performance. The calculation settings are a good starting point,
but the actual situation must be evaluated and then the settings adjusted.



