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Chapter 10. Ventilation Control and Quantification of Performance
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On/Off Control

Simple, Less accurate, Overshoot
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Proportional control

The rate at which the controlled parameter is
delivered is proportional to the difference between
the reference input and the controlled output.

This applies correction in proportion to the size of
the error.
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Integral control

Limits small long-term offsets from set-points. Acts
to integrate error over time and bring the average
error to zero.

This applies correction in proportion to the integral
of the error.
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Derivative control

DC is used when a rapid response is desired. The
time derivate of error determines the magnitude of
the response. DC is useful to prevent sudden large
departures of the controlled variable from the
setpoint.

This applies correction in proportion to the rate of
change of the error.
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10.2. Duty Factors, staged fan systems using single speed fans
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Table 10-1. Qutdoor air temperatures corresponding to n
thermostat setpoints and n + 1 ventilation stages

Ventilation Rate

Thermostat

Setpoint {"I ":’2 '&3 . ‘:f“ {'rn+l
SP (tgh,1 (2
SP2 (ta2 (oh3
SP3 (tp)3,3
Sk, o) nn  (todn, n+1

EFED IR 10-1 35 H @R B 102 19—~ R (7
[ POLYNOM 2585 1 a, b, ¢ (587 (1) » SCEAA 1S 10-3 BIFIAEHE b > 154 10-4 FIf
AEHE o -

to = |- Qo + (SUAHFP+me, J I TUA T FPMC,) oo (10-1)
2

qprod =a+t bt| + Ct| ............................................................................................ (10-2)

. _~(-HLF-mc)) — J(o—HLF —mc,)? —4c(a+ HLFt, +mCyty) oeveesssvessssssvenees (10-3)
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10-3. Ventilating Efficiency Ratios and the Cost of Ventilation
VERz(m%of air delivery)/(kW of electricity) . (10-8)

ost:(8760hrs/ yr)(max capacity)(duty factor)(unit elect costy (10-9)

Ventilating Efficiency Ratio

Example 10-1.355 1 H—6EE fy 5.5 m3/s HEFEEE—FIVRERA - fBi/E&EN VER
By 8 m3/s-kW > BE B 0.11 US$/kWh H TAEEE (duty factor) &5 0.6 e

Sol: cost =8760 *5.5* 0.6 *0.11/8 =397.49 US$ / yr

10-4. The Cost of Ventilating Animal Housing, an Example

Example 10-2. {iz*EEIRIERLZ NFHH T VRS S SR USSR - 5% 42602 T 150
UEFI9EE fy 550 kg HYFLA o EEkaatiyd-2nva aibe: - RIEW - HEEAEREL
FEENT-485T B 900 WIK » =NIEEH B 10 W/m® » A E i A 1500 m” - /)N iy
FOmEEERE 29 Bl 21 mYs - B VER & 9m3/s-kW - FREEE 5 0.1 USS - 5%
TR R Y P2 B B S PR B B RS WA A i A
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Ventilating rate :  m = (5.3 m®/s)*(1.02 kg/m®) = 5.41 kg/s
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Cost=8760*21*0.59*0.1 / 9=%$1206, or approximately $8 per cow per year.
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10-5. Program DUTYFACT
air pressure = 101.325 exp(-0.00011943 z) — 6.799 x 10° z — 6.976 x 10 22 (10-10)

Example 10-3. 41 [ - $%{5F9 Dutyfact #CHYT{ 1A - 534 B BUR 53 S bR SERIFR -
LB -

10-7



Chap. 10. i B #4182 "8 @ 2o % £ 1 dpifeni =

10-8



B e T R BREMETTE

Example 10-4. &F#if] 10-2 - 5HE TR STEELARESOEE » My 5m B AR 2 -

A REREE - REENTAAREL - BABZERIFHEVINEZE - MR
EHYECE R RE R BN EE RER I AE S IS 48 400 57T IEEE AR AMHZE 300 37T
ML SOE R E R ERE -

10-6. Quantifying Environment Control Effectiveness

Acceptable Weather Space (AWS)

Climate Space (CS)

Production Space (PS)

Environment-Control Effectiveness Index (EEI)

d. = (ZUA+ FP -+ mMC ) (L —1y) e, (10-11)

Mo = MOV, =Wo) e seeessseeese e esseese s seeseenees (10-12)

- IHH

1= am
ooy s Dempieabae

T
dop-nut Emperaiune

dre-muall EMpEEre

10-9



Chap. 10. i€ b 7418 " 8 s % £ 1 dp e =

ie [ g

dry.bulz [omporaiuie rY-3uld EmSeEleE

PS: 123 =Z&

AWS : 1°,a,2,b, 3 Fl&

EEl: 75> AWS &AL RETHRRE

WEL: &> PS &Y BEHERE

fiist : DOS HiAEs\ weaplot (/] &/ERRER
10-6.1. Program WEATHER

Weather.dat N& JAE (-30~35 deg.C) » J&E (0~100%) I 66 x 101 Sffergis

10-6.2. Example use of WEATHER

Example 10-5. {Ease@l#ify] 9-4 PtV FLA-S Ak 300m BYARETING e - 4-26aE T
62 TESEHgE B B 550 kg MYFLAE - H UA E1FP {E47 R 640 Bl 105 W/K - 4:E2E
Rk 5~25 & C > 30~80 % RH » & [EESE 4T AR 1.16, 1.74, 2.88, 4.24 £i18.96
m3/s - HIEEDRERER T 8,12, 16 B 20 [ C - G EREE ?
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10-7. Ventilation Control in Greenhouses

© E AT S T LY duty factor LG58 e R FEURIT duty factor #
N BB TR -
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Fofe REERY 15% > 55 2 BRI B KJE &Y 50% -
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ffi7e * Matlab Ry ventcost.m 23 - {EH &E S HATREER
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