<!DOCTYPE html>
<html lang="nl">
<head>
    <meta charset="UTF-8">
    <meta name="viewport" content="width=device-width, initial-scale=1.0">
    <title>SPF-analyse met groene resultaten</title>
    <style>
        body {
            font-family: Arial, sans-serif;
            max-width: 1000px;
            margin: 20px auto;
            padding: 20px;
            background: #f5f5f5;
            border-radius: 8px;
            box-shadow: 0 2px 10px rgba(0,0,0,0.1);
        }
        h1 {
            color: #2c3e50;
            font-size: 1.8em;
            border-bottom: 2px solid #3498db;
            padding-bottom: 10px;
        }
        .explanation {
            background: #ecf0f1;
            padding: 15px;
            border-radius: 6px;
            margin: 20px 0;
            font-size: 0.95em;
        }
        .form-section {
            background: white;
            padding: 15px;
            border-radius: 6px;
            margin-bottom: 20px;
            box-shadow: 0 1px 5px rgba(0,0,0,0.1);
        }
        .form-section h3 {
            margin-top: 0;
            color: #3498db;
        }
        .form-row {
            display: flex;
            gap: 15px;
            margin-bottom: 15px;
            flex-wrap: wrap;
        }
        .form-group {
            flex: 1 1 200px;
        }
        label {
            display: block;
            font-weight: bold;
            margin-bottom: 5px;
            color: #34495e;
        }
        input[type="number"] {
            width: 100%;
            padding: 8px;
            border: 2px solid #bdc3c7;
            border-radius: 4px;
            font-size: 1em;
            box-sizing: border-box;
        }
        input[type="number"]:focus {
            border-color: #3498db;
            outline: none;
        }
        .warning {
            color: #e74c3c;
            font-size: 0.9em;
            margin-top: 5px;
            display: none;
        }
        .result-grid {
            display: grid;
            grid-template-columns: repeat(3, 1fr);
            gap: 15px;
            margin: 25px 0;
        }
        .result-card {
            background: #fff;
            padding: 15px;
            border-radius: 6px;
            box-shadow: 0 1px 5px rgba(0,0,0,0.1);
            text-align: center;
        }
        .result-card .label {
            font-size: 0.9em;
            color: #7f8c8d;
            margin-bottom: 5px;
        }
        .result-card .value {
            font-size: 1.8em;
            font-weight: bold;
            color: #27ae60; /* groen voor getallen */
        }
        .result-card .unit {
            font-size: 0.8em;
            color: #95a5a6;
        }
        .spf-highlight {
            background: #2c3e50;
            color: white;
            padding: 20px;
            border-radius: 6px;
            text-align: center;
            font-size: 2.5em;
            font-weight: bold;
            margin: 20px 0;
        }
        .spf-highlight .label {
            font-size: 0.5em;
            display: block;
            font-weight: normal;
            color: #bdc3c7;
        }
        button {
            background: #3498db;
            color: white;
            border: none;
            padding: 12px 25px;
            font-size: 1.1em;
            border-radius: 4px;
            cursor: pointer;
            transition: background 0.3s;
            margin-right: 10px;
        }
        button:hover {
            background: #2980b9;
        }
        .comparison-table {
            width: 100%;
            border-collapse: collapse;
            margin: 20px 0;
            background: white;
            border-radius: 6px;
            overflow: hidden;
            box-shadow: 0 1px 5px rgba(0,0,0,0.1);
        }
        .comparison-table th {
            background: #3498db;
            color: white;
            padding: 12px;
            text-align: center;
        }
        .comparison-table td {
            padding: 10px;
            text-align: right;
            border-bottom: 1px solid #ecf0f1;
        }
        .comparison-table td:first-child {
            text-align: left;
            font-weight: bold;
            color: #2c3e50;
        }
        .comparison-table td:nth-child(2),
        .comparison-table td:nth-child(3) {
            color: #27ae60; /* groen voor gas- en wp-getallen */
        }
        .comparison-table td:nth-child(4) {
            font-weight: bold;
        }
        .comparison-table tr:last-child td {
            border-bottom: none;
        }
        .footnote {
            font-size: 0.85em;
            color: #7f8c8d;
            margin-top: 25px;
            text-align: center;
        }
    </style>
</head>
<body>
    <h1>SPF-analyse: kosten, primaire energie & CO₂-uitstoot</h1>
    
    <div class="explanation">
        <strong>Berekening volgens uw gegevens:</strong> De tool berekent eerst de totale SPF op basis van de COP-waarden en de verdeling van de warmtevraag. Vervolgens worden het elektraverbruik, de kosten, de primaire energie en de CO₂-uitstoot vergeleken met een HR-ketel op gas. Alle parameters zijn instelbaar; de standaardwaarden zijn overgenomen uit uw tabel (Vlaamse prijzen, factoren). De resultaten (getallen) zijn in het groen weergegeven voor betere leesbaarheid.
    </div>

    <!-- Invoer: warmtevraag en COP -->
    <div class="form-section">
        <h3>Warmtevraag en COP</h3>
        <div class="form-row">
            <div class="form-group">
                <label for="heatDemand">Verwarming (kWh/j)</label>
                <input type="number" id="heatDemand" step="1" min="0" value="9569">
            </div>
            <div class="form-group">
                <label for="dhwDemand">Warm water (kWh/j)</label>
                <input type="number" id="dhwDemand" step="1" min="0" value="5472">
            </div>
        </div>
        <div class="form-row">
            <div class="form-group">
                <label for="copHeat">COP verwarming</label>
                <input type="number" id="copHeat" step="0.01" min="0.1" value="3.20">
            </div>
            <div class="form-group">
                <label for="copDhw">COP warm water</label>
                <input type="number" id="copDhw" step="0.01" min="0.1" value="2.30">
            </div>
        </div>
    </div>

    <!-- Invoer: energieprijzen en rendementen -->
    <div class="form-section">
        <h3>Energieprijzen en ketelrendement</h3>
        <div class="form-row">
            <div class="form-group">
                <label for="elecPrice">Elektriciteitsprijs (€/kWh)</label>
                <input type="number" id="elecPrice" step="0.001" min="0" value="0.107">
            </div>
            <div class="form-group">
                <label for="gasPrice">Gasprijs (€/kWh)</label>
                <input type="number" id="gasPrice" step="0.001" min="0" value="0.036">
            </div>
            <div class="form-group">
                <label for="gasEff">Gasrendement HR-ketel (-)</label>
                <input type="number" id="gasEff" step="0.01" min="0" max="1" value="0.95">
            </div>
        </div>
    </div>

    <!-- Invoer: primaire energie en CO₂-factoren -->
    <div class="form-section">
        <h3>Primaire energie & CO₂</h3>
        <div class="form-row">
            <div class="form-group">
                <label for="primElec">Primaire factor elektra (-)</label>
                <input type="number" id="primElec" step="0.1" min="0" value="2.5">
            </div>
            <div class="form-group">
                <label for="co2Gas">CO₂-factor gas (g/kWh gas)</label>
                <input type="number" id="co2Gas" step="1" min="0" value="202">
            </div>
            <div class="form-group">
                <label for="co2ElecPrim">CO₂-factor elektra (g/kWh primair)*</label>
                <input type="number" id="co2ElecPrim" step="1" min="0" value="156">
            </div>
        </div>
        <div style="font-size:0.9em; color:#7f8c8d;">
            * Voor elektra wordt de CO₂-uitstoot berekend op basis van de primaire energie (elektra × primaire factor) en deze CO₂-factor per primaire kWh. Dit komt overeen met uw tabel.
        </div>
    </div>

    <div style="text-align: center; margin: 20px 0;">
        <button onclick="calculate()">Bereken</button>
        <button onclick="resetDefaults()" style="background: #95a5a6;">Standaardwaarden</button>
    </div>

    <!-- Resultaat: SPF -->
    <div class="spf-highlight" id="spfDisplay">
        <span class="label">Totale SPF</span>
        2.87
    </div>

    <!-- Vergelijkingstabel -->
    <table class="comparison-table" id="comparisonTable">
        <thead>
            <tr>
                <th></th>
                <th>Gas (HR-ketel)</th>
                <th>Warmtepomp</th>
                <th>Verschil</th>
            </tr>
        </thead>
        <tbody>
            <tr>
                <td>Energieverbruik (eind)</td>
                <td id="gasEndUse">15.833 kWh</td>
                <td id="elecEndUse">5.241 kWh</td>
                <td id="diffEndUse">-67%</td>
            </tr>
            <tr>
                <td>Kosten (€/jaar)</td>
                <td id="gasCost">570 €</td>
                <td id="elecCost">561 €</td>
                <td id="diffCost">-2%</td>
            </tr>
            <tr>
                <td>Primaire energie (kWh)</td>
                <td id="gasPrim">15.833 kWh</td>
                <td id="elecPrim">13.102 kWh</td>
                <td id="diffPrim">-21%</td>
            </tr>
            <tr>
                <td>CO₂-uitstoot (kg)</td>
                <td id="gasCO2">3.198 kg</td>
                <td id="elecCO2">2.044 kg</td>
                <td id="diffCO2">-56%</td>
            </tr>
        </tbody>
    </table>

    <div class="footnote">
        * Negatief verschil = warmtepomp is gunstiger (lager verbruik, lagere kosten, minder primaire energie, minder CO₂).<br>
        Standaardwaarden uit uw tabel: warmtevraag 9569+5472=15041 kWh, COP 3,2 en 2,3 → SPF 2,87; gasprijs €0,036/kWh, elektra €0,107/kWh, gasrendement 0,95, primaire factor elektra 2,5, CO₂ gas 202 g/kWh, CO₂ elektra 156 g/kWh primair.
    </div>

    <script>
        function calculate() {
            // Lees alle invoerwaarden
            let heatDemand = parseFloat(document.getElementById('heatDemand').value);
            let dhwDemand = parseFloat(document.getElementById('dhwDemand').value);
            let copHeat = parseFloat(document.getElementById('copHeat').value);
            let copDhw = parseFloat(document.getElementById('copDhw').value);
            let elecPrice = parseFloat(document.getElementById('elecPrice').value);
            let gasPrice = parseFloat(document.getElementById('gasPrice').value);
            let gasEff = parseFloat(document.getElementById('gasEff').value);
            let primElec = parseFloat(document.getElementById('primElec').value);
            let co2Gas = parseFloat(document.getElementById('co2Gas').value);
            let co2ElecPrim = parseFloat(document.getElementById('co2ElecPrim').value);

            // Validatie: vervang NaN door standaardwaarden
            if (isNaN(heatDemand) || heatDemand < 0) heatDemand = 9569;
            if (isNaN(dhwDemand) || dhwDemand < 0) dhwDemand = 5472;
            if (isNaN(copHeat) || copHeat <= 0) copHeat = 3.2;
            if (isNaN(copDhw) || copDhw <= 0) copDhw = 2.3;
            if (isNaN(elecPrice) || elecPrice < 0) elecPrice = 0.107;
            if (isNaN(gasPrice) || gasPrice < 0) gasPrice = 0.036;
            if (isNaN(gasEff) || gasEff <= 0 || gasEff > 1) gasEff = 0.95;
            if (isNaN(primElec) || primElec < 0) primElec = 2.5;
            if (isNaN(co2Gas) || co2Gas < 0) co2Gas = 202;
            if (isNaN(co2ElecPrim) || co2ElecPrim < 0) co2ElecPrim = 156;

            // Totale warmtevraag
            let totalHeat = heatDemand + dhwDemand;
            if (totalHeat === 0) totalHeat = 1; // vermijd deling door nul

            // SPF berekenen
            let fracHeat = heatDemand / totalHeat;
            let fracDhw = dhwDemand / totalHeat;
            let spf = 1 / ( (fracHeat / copHeat) + (fracDhw / copDhw) );

            // Elektraverbruik warmtepomp
            let elecHeat = heatDemand / copHeat;
            let elecDhw = dhwDemand / copDhw;
            let totalElec = elecHeat + elecDhw;

            // Gasverbruik referentie (eindenergie)
            let gasEndUse = totalHeat / gasEff;

            // Kosten
            let costWp = totalElec * elecPrice;
            let costGas = gasEndUse * gasPrice;

            // Primaire energie
            let primGas = gasEndUse * 1; // factor gas = 1
            let primWp = totalElec * primElec;

            // CO₂-uitstoot (in kg)
            let co2GasKg = gasEndUse * co2Gas / 1000;
            let co2WpKg = primWp * co2ElecPrim / 1000; // volgens tabel: primair * factor

            // Verschillen in procenten (t.o.v. gas)
            let diffEndUse = (totalElec - gasEndUse) / gasEndUse * 100;
            let diffCost = (costWp - costGas) / costGas * 100;
            let diffPrim = (primWp - primGas) / primGas * 100;
            let diffCO2 = (co2WpKg - co2GasKg) / co2GasKg * 100;

            // Weergave SPF
            document.getElementById('spfDisplay').innerHTML = `<span class="label">Totale SPF</span>${spf.toFixed(2)}`;

            // Tabel vullen
            document.getElementById('gasEndUse').innerText = gasEndUse.toFixed(0) + ' kWh';
            document.getElementById('elecEndUse').innerText = totalElec.toFixed(0) + ' kWh';
            document.getElementById('diffEndUse').innerText = diffEndUse.toFixed(0) + '%';
            if (diffEndUse < 0) document.getElementById('diffEndUse').style.color = '#27ae60'; else document.getElementById('diffEndUse').style.color = '#e74c3c';

            document.getElementById('gasCost').innerText = costGas.toFixed(0) + ' €';
            document.getElementById('elecCost').innerText = costWp.toFixed(0) + ' €';
            document.getElementById('diffCost').innerText = diffCost.toFixed(0) + '%';
            if (diffCost < 0) document.getElementById('diffCost').style.color = '#27ae60'; else document.getElementById('diffCost').style.color = '#e74c3c';

            document.getElementById('gasPrim').innerText = primGas.toFixed(0) + ' kWh';
            document.getElementById('elecPrim').innerText = primWp.toFixed(0) + ' kWh';
            document.getElementById('diffPrim').innerText = diffPrim.toFixed(0) + '%';
            if (diffPrim < 0) document.getElementById('diffPrim').style.color = '#27ae60'; else document.getElementById('diffPrim').style.color = '#e74c3c';

            document.getElementById('gasCO2').innerText = co2GasKg.toFixed(0) + ' kg';
            document.getElementById('elecCO2').innerText = co2WpKg.toFixed(0) + ' kg';
            document.getElementById('diffCO2').innerText = diffCO2.toFixed(0) + '%';
            if (diffCO2 < 0) document.getElementById('diffCO2').style.color = '#27ae60'; else document.getElementById('diffCO2').style.color = '#e74c3c';
        }

        function resetDefaults() {
            document.getElementById('heatDemand').value = '9569';
            document.getElementById('dhwDemand').value = '5472';
            document.getElementById('copHeat').value = '3.20';
            document.getElementById('copDhw').value = '2.30';
            document.getElementById('elecPrice').value = '0.107';
            document.getElementById('gasPrice').value = '0.036';
            document.getElementById('gasEff').value = '0.95';
            document.getElementById('primElec').value = '2.5';
            document.getElementById('co2Gas').value = '202';
            document.getElementById('co2ElecPrim').value = '156';
            calculate();
        }

        // Auto-update bij wijzigen
        document.querySelectorAll('input').forEach(input => {
            input.addEventListener('input', calculate);
        });

        // Eerste berekening
        window.onload = calculate;
    </script>
</body>
</html>
