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Verification of Thermal and Airflow Network Model Simulation Program NETS

Hiroyasu Okuyama
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NETS, a heat and air transfer system simulation program for buildings, has proven to be an exceptional research tool in the

study of architectural energy savings methods, thermal and air quality, natural ventilation, and water vapor condensation

problems. NETS has a high degree of modeling freedom and thereby enables investigation into newly devised architectural

processes. NETS is suitable to application for the calculation of systems by architectural means rather than by the mechani-

cal building services. Although, in recent years the development of heating and cooling load calculation functions have also

been included. This paper describes the fundamental calculation theory and also the verification results of the thermal load

bench mark test introduced.
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ALGORITHM<1>  Flow Balance
Step Description

1 Fork:=12,...m,doSteps2 -3

2 Set v(0,(k)):=v(04(k))+q(k)
3 Set v(o,(k)):=v(0,(k)=q(k)

Comments : Flowimbalances are stored invectorv(i)
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¢j=c, Py (43)

ALGORITHM<2>
Step Description
1 Fork=12,...... ,m, do Steps 2 —8
2 If o0,(k)>nv, goto Step4
3 Set RJ(0;(k)+nvo;(k)-1):=
RI(@, (k) + nv (0, (k) ~ 1)) - dgp(k)
4 If o;(k)>nv, goto Stepb
5 Set RJ(0O;(k)+nvo;(k)-1):=
RJ(0; (k) +nvXo (k) —1)) —dqp(k)
6 If o,(k)y>nv or 0;(k)>nv, gotoStepl
7 Set RJ(0;(k)+nvlo;(k)-1)):=
RJ(o; (k) +nvLo ;(k)—1))+dgp(k)
8 Set RJ(0;(k)+nvXo;(k)-1):=
RJ(0 (k) +nv X0, (k) =1)) + dgp(k)

Comments : Vector dqp(k) stores partial derivatives

Jacobian Matrix

q/ p at flow paths.Jacobian matrix RJ elements are

stored columnwisein an one dimentional vector.
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ALGORITHM <3> Genelalized conductances
including airflows

Step Description

1 Fork:=12,.... ,m, do Steps 2 —4

2 i:=ovt(od(k))

3 j:=ovt(ou(k))

4 c(i+(n+no)i(j=1)):=c(i+(n+no)L(j-1) +
¢, (ou(k)) Op(ou(k)) Lg(k)

Comments : Ovtis a vector transforms nodal number

Jrom airflow model to thermal model. c; ; in matrix

sized (n +no)**2 are stored in columnwise.
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ALGORITHM<4> Air density effected by temperature
Step Description

1 Fori:=12,....... ,nv+1, do Steps 2
2 p(i):=353.2/(273.2 + x(ovt(i)))

Comments : nis atotal zone number excluding outdoor.

x(j)is temperature of node(j)inthermal network model.
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